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Cons  ruction  of 17 

Turbine.  Laval  Steam,  Performance  of 110 

Underfed  Stoking .  42 

Water  Stations,  Railway,  Use  of  Largd    De- 
livery Pipes  at 80 

Wire-Wound  I- ly wheels 17 

Wreckson  Norfolk  <i  Western , 1 

Yacht,  f  team,  for  C.  R.  Flint ..,..96* 

Yacht,  Steam,  for  P.  A.  B.  Widener......       ...*%   . 
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Air-Brako  Suit,  Westinghouse  vs.  Boyden.  ...     10 

Air  Compressor.  An  Atisnrd  Design  of 220 

Announcement  of  Consolidation  of  the  -Ameri- 
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National  Car  and  Locomotive  Builder 8 

.\nvil,  .Spring  Supported.   For  Drop   Testing 

Maciiines      58 

Apprentice  Hoy,  The 143 

Baker,  Geo.  H 

Boiler,  Steel,  Speciticalioiis  for 5 

Boilers,  with  Fireboxes  Lined  with  Firebrick.,  i^ 
Bridge-",  Timber  Trestle,  l<k.'onomical  Design  of    .W 

Butfer  Blocks  and  M.  C.  II.  Car  Couplers .  2.t9 

Business.  Honesty  and  Patriotism 258 

Car  Coupler  Decision,  Gould  Coupler  Co.  vs. 

Pratt  &  Letchworth 112 

Car  Coupler?,  Automatic,  and  Buffer  Blocks..  259 

Carriage,  Horseless,  in  Liindon 294 

Car,  Standard,  .Movement  to  Establish 332 

Ca  s.  Steel  Underframes  for 182 

Cast  Iron  Wheels,  Thermal  Tests  of  ....107,  221,  ;99 

Cast  Iron  vs.  Steel-tired  Wheels 332 

Clippings.  Filing  by  Photography  291 

Compressed  Air  in  Railroad  Shops 220 

Compressor,  an  Absurd  Design  of 22) 

Compressors  vs.  Brake  Pumps  for  Shop  Use..  116 

Counter  Balancing  Locomotives 141 

Cruiser -BrooWi/n.  The 250 

Detentions  of  Passenger  Trains 8 

Driving  W  heels.  Large  vs.  Small 221 

Drop   Testing   Machines,   Spring    Supported 

Anvil  for 58 

Economy  In  Shop  Work 40 

Electrical  Exhibition  in  New  York        21 

Electricity,  Application  of  to  Steam  Roads —  106 
Electricity  00  Steam  Roads,  Prospects  for. 301,  331 
Elevated  Railroads  and  the  Brooklyn  Bridge..    78 

Employes"  Duty  to  Etiiployers 291 

Engineers  in  Our  Navy,  Breakdown  of . .    221 

Engineers  in  the  Navy,  their  Status 295 

Engineers   in    the  Navy,  The   Wilson-Squire 

Bill  to  Improve  the  Status  of 78 

Feed  Water,  Pure 182 

Fireboxes  Lined  with  Fire  Brick 40 

Friction,  Reducing  ioornal  Box 8 

Gas  Engines,  Advantage*  of 182 
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Locomotive  Grates.  Large  vs.  Small  

Locomotives,     Defects     and     Improvements 
222,  iSO, 


in. 


Mail.  Railway,  Decision  on 

Master  Car  Builders'  and  Master   Mechanics' 

Conventions 

Master  Car    Builders'   Convention,     Topical 

DifCUHsions  at  

Master  Mechanics'    Association,   Convention 

for  1896 

Metric  System,  Compulsory  Adoption  of. 
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Air-brake  Hose,  Tests  of 
Air-brake  Men,  Convention  of  ^ss'n  of 
Air-brake  Men,  Subjects  for  Convention  of... 
Air-brake  Suit,  The  Weslinghouse-Boyden.. 

Air,  Compressed,  see  Compressed  Air 
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Acetylene,  Explosive  Qualities  of 344 
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Program  for  Convention  of 81,  351 

American  Society  of  Navigation  Engineers-.   .  270 

Armored  Cruiser  Brooklyn,  V,  S.  Navy' 219 

Annual  Report  of  Mich.  Peninsular  Car  Co.  . .  315 
Anvil,   Spring-Supported,     for    Drop-Testing 

Machines* gl 

Apprentices.  Admission  of  to  Purdue 94 


Apprentice  Boy,  Discussion  Before  H.M.Ass'n.  131 

Arbitration  Committee,  Rulings  of 311,  317 

Arches,  Experiments  on 71 
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8G.0u0-lb.  Cars,  Report  to  M.  C.  B.  Ass'n*.  158 

Baltimore  &  Ohio  Tunnel  Plant 325 
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Boiler  Covering,  A  New' 149 

Boiler  Jackets,  Locomotive S69 

Boiler  for  Ten-Wheeled    Ixjcomolive,  N.  V.  C. 

&  St.  L.  Ry.* 73 

Boiler,  Locomotive,  A  Proposed  Water-Tube".     9 

Boiler  Plaut  for  the  Nat.  Elec.  Exposition 12l 

Boiler  Practice,  European 307 

Boilers,  Belleville,  Evaporative  Triala  of 14 

Boilers,  Locomotive,  Effect  of  High   Rates  of 

Combustion  on  Efficiency  of* 254 
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brick* .....36,    82 
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Boilers,  The  Livet  * .,...■..».•.......  195 

Boilers,  the  Root 11 
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Boilers,   Water-Tnbe,  Experiments   on  Heat- 
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Boilers,  Water-Tube,  in  the  Briii  h  Navy 39 

Boilers,  Water-tube,  On  French  War-Ships...  286 

Boilers,  Water-Tube. The  Roberts 353 

Boilers,  Water-tube,  Tests  of* i....   195 

Boiler,  The  Solignac  Mixed* 22 

Boiler  Tubes,  M.  M.  Assn.  Standard  Sizes  of..  157 

Boring  Machines,  Double  Cylinder* 237 

Brake  Beam,  A  New' 64 

Brake  Shoes,  Laboratory  Tests  of,  Synopsis  of 

Report  to  M.  C.    B.  .Ass'n 129 

Brake  Shoe  Keys,  Q.  &  C.  Presfed«tetl* 333 

Bridge  at  Detroit.  Proposed  .Michigan  Central      9 

Bridges,  Experiments  on  Arches  <f 71 

Bridges,  Timber,  Economical  Designing  of*. .      62 

Bulkhead  Door  for  Steamships 119 

Cable  (Company,  The  Pacific 8 

Cables,  Cappings  for 305 

Cableways,  Lidgerwood,  at  Hawaiian  Islands*  275 

Cableways,  Tbe  Lidgerwood 67 

Car  Box,  of  611.000  Ibc  Capacity,  with  Steel 

Sills,  C,  B.  &  Q.  K.  R.* 44 

Car  Builders'  Demand  for  Lumber  .        .....  .    10 

Car,  Coal,  Truss  for  Sides  of* 55 

Car  Construction.  I'nifrrmity  in 130 

Car  Couplers,  Uncoupling  on  the  Road 128 

Car  Couplers,  Unlocking  Gears  for 130 

Car  Door,  flush,  the  Q  &  C  Hoyl* 150 
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Cars,  Metals  in   France,  Preservation.  Main- 

t  nance  and  Probable  Durability  of* 171 

Cars,  Metal   Underframes  for.  Discussion  be- 
fore M.  C.  B.  Ass'n 129 

Cars.  Private  for  Queen  Victoria 26 

Car  Seats,  The  Bushnell 121 
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Car  Truck,  The  Schoen  Pressed  Steel*  66 
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Cast-iron  vs.  Steel-tired  Wheels MS 

Cast-iron  Wheels  in  Knro]>e 124 

Cast-iron  Wheels,  Mileage  in  Freight  Service.  215 
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Central  Railroad  Club »,  MB 
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Chilled  Cast-iron  Tools  * *41,  310 

China,  Situation  in 351 

Citizenship  and  Technical  EdncHlion 341 

Chinese  Railway  Pro.jectB M 
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L.  Ry* TO 
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Couiitprbalaneing   Locomotives,   Report   and 
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Cylinder  Bushings,  Discussion,  M.  M.  Ass'n...  ISl 
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Cylinders,  A  Device  for  Cen*«ring* 308 
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Engine,  Steam,  Experiments  on  at  Liege 288 
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Exhaust  Pipes  and  Smokestacks  for  Looomo- 
tires.  Most  AdvaotaKeoas  Dimenaions  for" 

n.  27, 15,  83,  132. 190,  231.  270,  SU,  317 
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Exhibits  at  the  ConTentions ISl 

Fastest  Regular  Trains,  The 9 

Fireboxes,  With  Fire-brick  Walls'  36,82 

Fire  Kindlers  on  the  Norfolk  &  Western IM 

Fire-Prooflnit  Tests" 22S 

Fire-Retardinn  Qualities  of  Wired  Glass 265 

Fox  Pressed  Steel  Oompanj-,  OrKanixation  of...    87 

Fuel,  Oil,  Burning  of '6 

Fuel.  Oil.  in  the  Navy » 

Fuel,  Powdered,  Wegener's  Apparatus  for*.. .  138 

Gas  Expo''ition  in  New  York 276 

Gas.  The  Freeaing  of 193 

Glass.  Wired,  Fire-Retarding  Qualities  of.....  26S 
Governor,  High-Speed   Belt,  for  Corliss  Eng.,*    26 

Governor,  The  Brown villo  Automatic" 31 

Graphical  Methods  of  Keeping  Accounts'....   101 

Graphite  Paint  for  Metal  Work 315 

Graphite  Paint,  Fire-Resisting  Qualities  of —  328 

Grate  for  Burning  Fine  Anthracite* 343 

Grates,  Locomotive,  Large  vs.  Small SO 

Grinder,  Tool.  The  Uickerman* 67 

Guide  and  Crosshead  for  Class  L  Eng.  Rd*.  ...  281 

Hack  Saw,  the  "  Star"  Power U 

Indie  itor  Diagrams,  Effect  of  Long  Pipes  on.*  112 

Indicator  Ris;ging  for  Locomotives' ..118,  20^ 

Interstate  Com.  Commission,  Report  of 237 

Introduction  of  Our  Practice  in  S..\. Republics  2lj 
Jacketing  .Steam  Cnest  and  Cylinder  Heads'..    61 

Japan,  Situation  in 3.51 

Jjurnal-box  for  80,000-lb.  oars.  Report  to  M.  C. 

B.  Ass'n' 158 

Jungfrau  Railway.  The 123 

Key  Sealer,  the  Lake  Portable* 16 

L»g  Screws.  Holding  Power  of 31 
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Lehigh  Valley.  Scenery  on 18 
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Lithographs  of  M.  C.  B.'fetandards 310 

Litigant.  An  Extraordinary 11 

locomotive  Boilers,  See  Boilers,  Locomotive.. 
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The  Mexican  Centra]  is  in  the  market  for  150  box  and  50 
stock  cars. 

The  Duluth,  Missabe  &  Northern  has  ordered  400  new 
ore  cars. 

The  Metropolitan    Elevated  Railroad  of  Chica^,    has 
ordered  25  new  pas.senger  cars. 


The  Chicago  &  Qrand  Trunk  is  about  to  order  four  pas- 
senger cars.  

The  Cleveland,  Cincinnati.   Chicago    &  St.  Louis  will 
shortly  order  six  parlor  cars. 


It  is  stated  that  the  Pennsylvania  Railroad  is  about  to 
order  8.000  new  box  cars. 


The  Louisville,  New  Albany  &  Chicago  Railroad  has  re- 
cently ordered  100  new  stock  cars.  '. 


The  Portland  &  Rochester  Railroad  has  ordered  15  new 
t gondola  coal  cars  of  60,000  pounds  capacity. 


The  Toledo,  St.  Louis  &  Kansas  City   will  shortly  pur- 
chase 500  gondola  cars. 


The  Peru  (Ind.)  shops  of  the  Erie  Railway,  have  just 
completed  50  refrigerator  cars  for  a  brewing  company  in 
Cincinnati. 

The  New  York,  New  Haven  &  Hartford  has  increased 
the  wages  of  freight  brakemen  west  of  New  London  from 
|1 .90  to  $2  a  day  and  firemen  from  $2  to  $2.10. 


The  Southern  Pacific  discharged  sevaral  hundred  men 
employed  in  its  shops  at  Sacramento,  on  Dec.  7.  The  force 
was  reduced  about  one-fourih.  .;?•  - 


The  Denver  &  Rio  Grande  is  having  550  new  freight  cars 
built  for  early  delivery.  They  are  to  be  of  60,000  pounds 
capacity.  ,  .'      V'/-' 

The  four  boys  who  wrecked  the  fast  mail  train  on  the 
New  York  Central  in  November  are  being  held  for  trial  on 
the  charge  of  murder  in  the  first  degree. 

The  Midland  Terminal  Railway  completed  ite  road  to 
Cripple  Cret'k  Dec.  19,  and  the  first  train  from  Denver  tan 
direct  icto  the  town  on  that  day. 

An  express  car  in  transit  on  the  Pennsylvania  road 
caught  fire  and  was  consumed  Dec.  18,  all  its  contents  be- 
ing destroyed  except  the  safe. 

The  boiler  of  a  Pennsylvania  Railroad  locomotive  ex- 
ploded at  Princeton  Junction  on  the  night  of  December  23, 
insta-tJj  killing  the  engineer  and  wrecking  several  cars. 

It  is  stated  that  a  large  concern  for  the  manufacture  of 
street  cars  will  be  built  near  Steuben ville,  O.,  by  capital- 
ists from  Chicago,  Pittsburgh  and  Wheeling. 

The  Midland  Terminal  Railroad,  of  Colorado,  is  in  the 
«»arket  for  five  locomotives,  and  will  also  soon  purchase 
10  passenger  cars  and  100  freight  cars. 

The  Boston  &  Albany  is  about  to  order  several  locomo- 
tives similar  to  tba  Schenectady  locomotives  built  last 
year  for  handling  the  limited  trains  between  Springfield 
and  Albany. 

What  is  said  to  be  the  largest  pane  of  plate  glass  in  the 
I  WHintry  is  in  a  window  in  Hartford,  Conn.    It  was  made 
w>  Belgium,  and  is  12i  feet  high.  1J4  feet  wide,  half  an 
inch  thick,  and  Weighs  1.800  pounds. 


The  Illinois  Central  will  soon  order  an  additional  200 
cars.  The  specifications  include  the  American  steel  freight 
car  truck  manufactured  by  the  American  Steel  Foundry 
Company  of  St.  Louis. 

It  is  now  reported  that  Mr.  Webb  will  remain  in  the 
London  &  North  Western  Railway  as  its  mechanical  en- 
gineer, the  rumors  of  his  retirement  being  apparently 
groundless. 

The  Northern  Pacific  earned  nearly  $400,000  more  in 
November  last  than  in  November,  1894.  The  statement 
just  issued  is  as  follows  :  Net  earnings.  November,  1894, 
$783,019;  November,  1895,  $1,178,5»2;  increase,  $395,573. 


The  approximated  gross  earnings  of  all  lines  of  the 
Achison,  Topeka  &  Santa  Fe  Railway  for  December  were 
$813,608;  for  the  same  period  of  1894,  $759,772;  inc^ase, 
$53,836.  

The  dedication  ceremonies  of  the  new  engineering  labo- 
ratory of  Purdue  University,  Lafayette,  Ind.,  were  held 
Wednesday,  Dec.  4.  This  building  replaces  the  old  labo- 
ratory which  was  destroyed  by  fire  on  the  night  of  Jan.  23, 

1894.  

It  is  stated  that  the  new  Board  of  Directors  of  the 
Atchison  road  has  abrogated  the  old  agreement  with  the 
Pullman  Company,  and  that  it  will  probably  follow  the 
example  of  the  St.  Paul  road  in  running  its  own  sleep- 
ing cars. 

The  United  States  Car  Company  has  secured  an  order 
from  the  Chattanooga  Southern  Railroad  Company  for  100 
cars,  which  will  be  built  at  the  Anniston  shops.  This 
plant  has  just  been  made  ready  for  operation,  after  being 
closed  about  two  years. 

Late  in  December  a  report  was  current  in  Baltimore  to 
the  efiFect  (hat  a  consolidation  of  the  Baltimore  &  Ohio 
Railroad  and  the  Southern  Railway  is  among  the  possi- 
bilities of  the  near  future.  This  would  be  a  transaction  of 
the  greatest  magnitude  and  would  combine  in  one  vast 
system  nearly  7,500  miles  of  road. 


The  fiat  has  gone  forth  that  in  future  all  carriages  run 
upon  the  West  Coast  Scotch  expresses  shall  be  bogie 
vehicles  ;  all  the  six-wheeled  and  radial  axle  box  stock  is 
to  be  withdrawn,  and  all  the  eight-wheeled  carriages  with 
radial  axle  boxes  are  to  be  sent  to  Wolverhampton  and  put 
on  bogies. 

A  meeting  of  the  stockholders  of  the  New  York  and 
Long  Island  Railroad  was  held  on  Dec.  15  in  New  York. 
It  was  voted  to  increase  the  capital  stock  of  the  company 
from  9100.000  to  $20,000,000.  The  plan  is  to  construct  a 
railroad  tunnel  from  Long  Island  City  under  New  York  to 
Jersey  City.  __^ 

Tramps  have  been  making  sleeping  quarters  of  the  de- 
pots along  the  Philadelphia  &  Reading  Railroad.  Several 
small  stations  have  been  burned.  The  officials  of  the  road 
had  a  raid  made  on  the  tramps  recently,  capturing  31. 
They  were  taken  to  Norristown  and  placed  in  the  work- 
house.   

The  Baldwin  Locomotive  Works  are  building  an  eight- 
wheel  locomotive  for  the  Jacksonville,  Louisville  &  St.  Louis 
Railroad.  The  engine  will  have  17  inch  by  24  inch  cylinders, 
and  will  weigh  about  96,000  pounds,  60.000  pounds  of 
which  will  be  carried  on  the  drivers,  which  are  63  inch 
diameter  and  have  Baldwin  wrought  iron  centers. 


The  Delaware,  Lackawanna  &  Western  is  becoming 
famous  for  its  frequent  and  disastrous  train  wrecks.  On 
Dec.  15  it  experienced  a  rear  end  collision  of  freight  trains 
near  Dover,  N.  J.,  that  instantly  killed  a  stockman  and  a 
large  number  of  live  stock.  A  locomotive  and  several 
freight  cars  were  wrecked. 

Is  there  to  be  no  limit  to  the  development  of  the  tiotley 
car  ?  There  are  trolley  postal  cars,  trolley  party  cars,  and 
trolley  theater  cars  are  promised.  And  now  comes  for- 
ward a  genius  who  seriously  proposes  to  run  trolley  lunch 
or  dining  cars,  enabling  busy  men  ■  to  take  their  meals 
while  on  their  way  to  or  from  business.— iVe»r  York  Tribune. 


The  Westinghouse  Air-Brake  Company  on  Dec.  9  filed 
in  the  United  States  Circuit  Court  for  the  District  of  Mary- 
land a  complaint  in  a  new  action  against  the  Boyden 
Brake  Company  for  infringement  of  patent  No.  360,070. 
This  suit  is  understood  to  be  directed  against  the  new 
triple  valve  which  the  Boyden  Company  is  now  manu- 
facturing.   

A  bill  has  been  introduced  in  the  United  States  Senate 
by  Senator  Quay,  asking  for  an  appropriation  of  $25,000 
for  the  Franklin  Institute  and  Purdue  University,  for  the 
purpose  of  determining  the  quantity  and  effect  of  ham- 
mer blow,  "centrifugal  lift  and  tangental  throw*'  of  loco- 
motive wheels  in  use  on  American  railroads  ;  also  the 
effects  produced  thereby. 

While  a  p&aeenger  train  on  the  Siberian  Railway  was 
running  at  a  high  rate  of  speed,  Dec.  19.  the  carriage  in 
which  Count  Qolovine  was  traveling  with  his  wife  and 
two  children  caught  fire.  The  flames  spread  so  rapidly 
that  the  Coimtess  and  her  two  children  were  unable  to 
escape,  and  were  btiroed  to  death.  The  Count  saved  his 
life  by  leaping  from  the  train.  ^-^  m  o  o  -  v 


.The  American-China  Development  CompanV  filed  articles 
of  incorporation  at  Trenton.  N.  J.,  Dec.  20.  The  avowed 
purpose  of  the  corporation  is  to  operate  railways,  steam- 
ship, telegraph  and  telephone  Unes  in  China.  The  capital 
stock  of  the  Company  is  $1.000,tK)0.  Among  the  corpora- 
tors are  Frank  Trenholm,  of  New  York;  D.  H.  Lyon,  of 
Greenwich,  Conn.,  and  S.  S.  Walters,  of  Jersey  City. 


The  Pennsylvania  Railroad  is  building  from  a  poinf  on 
the  New  York  division  near  North  Penn.  Junction  to  Bus- 
tleton,  from  which  an  extension  will  be  made  about  16 
mUes  to  the  vicinity  of  Trenton.  The  completion  of  this 
branch  will  give  it  almost  an  air  line  between  Trenton  and 
Philadelphia.  It  will  be  used  specially  for  fast  trains. 
Surveys  are  being  made  with  a  view  to  cutting  off  about 
a  mile  between  Harrisburg  and  Altoona. 


The  proverbial  three  wrecks  oo«urred  on  the  Norfolk  & 
Western  Railroad,  in  Virginia,  between  midnight  and 
morning,  Dec.  11.  The  first  occurred  at  the  Norfolk  &, 
Southern  Junction,  a  few  miles  west  of  Norfolk;  the  sec- 
ond near  Windsor,  and  the  third  about  three  miles  from 
Ford's  Station.  The  trains  were  freights,  and  almost  20 
cars  were  wrecked.  The  tracks  were  badly  blocked,  and 
all  trains  were  delayed  from  two  to  three  hours.  No  one 
was  injured.  

A  French  journal  describes  a  new  and  promising  substi- 
tute for  gold.  It  is  produced  by  alloying  ninety-four  parts 
of  copper  with  six  of  antimony,  the  copper  being  first 
melted  and  the  antimony  afterward  added  ;  to  this  a  quan- 
tity of  magnesium  carbonate  is  added  to  increa.se  its  spe- 
cific g^vity.  The  alloy  is  capable  of  being  drawn  out, 
wrought  and  soldered  just  as  gold  is,  and  is  said  to  take 
and  retain  ae  fine  a  polish  as  gold.  Its  cost  is  a  shilling  • 
pound. 

The  New  York  State  canals  were  officially  closed  on 
Dec.  5.  In  spite  of  low  railroad  rates,  the  past  sea- 
son has  been  a  fairly  good  one  for  the  boatmen.  The  total 
falling  off  in  tons  carried  on  all  the  canals  during  the 
season  of  1895  was  only  about  10  per  cent.  In  1894  the 
number  of  tons  carried  was  3,882.560.  This  year,  up 
to  Dec.  1,  the  number  of  tons  carried  was  3,467,848, 
a  loss  in  tons  of  414.  712.  The  clearance  since  December 
will  reduce  the  difference  somewhat. 


The  Rmhoay  Herald  says:  The  West  Coast  Joint  Stock  is 
to  be  increased  by  100  new  bog^e  carriages,  which 
are  to  be  built  at  the  London  &  North  Western  Railway 
works,  at  Wolverton.  We  trust  that  they  will  be  fitted 
with  that  system  of  spiral  suspension  bolster  springs 
already  adopted  by  the  London  &.  North  Western  Rail- 
way, which  gives  much  better  results  with  regard  to  steady 
and  smooth  running  than  the  ordinary  elliptical  laminated 
springs  formerly  in  use . 

The  production  of  pig  iron  in  1895  has  verified  the  pre- 
dictions made  early  in  the  year  that  if  the  rate  of  output 
at  the  time  was  maintained  for  the  year  the  record  of  ton- 
nage would  be  exceeded.  The  total  output  according  to 
official  figures  compiled  by  the  American  Manufacturer, 
shows  a  production  of  9,387.689  tons,  exceeding  }>iO(\.  the 
largest  previous  year,  which  had  a  tonnage  of  9.202,708 
tons.  In  1892  the  output  was  9,157.000  tons.  The  tonnage 
of  1894  is  exceeded  by  730,251  tons. 


AH  efforts  to  straigbieo  out  the  Northern  Pacific  re- 
ceivership tangle  have  proved  unavailing.  Repeated  con  ■ 
ferences  have  been  held,  but  each  succeeding  discussion 
has  widened  the  gulf  between  the  Eastern  and  Western 
interests.  Authentic  information  states  that  the  Eastern 
interests  which  seem  to  l>e  opposed  to  Judge  Hanford  have 
determined  if  possible  to  secure  the  passage  of  a  law  by 
Congress  this  winter,  the  tffect  of  which  will  be  to  deprive 
Judge  Hanford  of  jurisdiction.  This,  it  is  said,  explains 
the  long  delay  in  approaching  the  adjustment  of  the 
united  receivership  uf  the  road. 


A  happy  instance  of  possible  justice  being  tempered  by 
sure  mercy  was  the  Thanksgiving  proclamation  of  Super- 
ntt-ndent  Ciiarles  A.  Beach,  of  the  Buffalo  division  of 
the  Lehigh  Valley  Railroad,  sUting  that :  "  The  Thanks- 
giving of  such  employees  as  have,  unfortunately,  been 
suspended  for  infractions  of  discipline,  may  not  be  a  disap- 
pointing one,  all  such  are  hereby  notified  that  the  balance 
of  their  term  of  suspension  need  not  be  served  :  they  may 
resume  work  at  once.*'  We  are  sure  that  the  interests  of 
the  company  were  advanced  by  this  act  quite  as  much 
(and  in  dollais  and  cents  much  more)  as  were  those  of  the 
employees  concerned. 

Truckee,  a  little  town  on  the  Central  Pacific,  which  is 
very  near  the  Nevada  line  and  also  very  clos(>  to  the  sum- 
mit of  the  Sierra  Navada  range,  proposes  to  open  on  Jan. 
1  an  ice  palace  which  will  have  some  novel  features.  There 
will  be  toboggan  slides  and  skating  ponds,  but  what  makes 
it  vmique  is  that  only  80  miles  away,  at  Newcastle,  orange 
groves  will  soon  be  in  bloom  and  the  trees  now  hang 
heavy  with  the  golden  fruit.  The  difference  between  the 
two  ^aces  is  solely  the  difference  of  altitude,  bat  it  is 
doubtful  if  any  part  of  the  world,  except  Hawaii,  can  af- 
ford such  remarkable  contrasts  of  climate  within  the 
same  distance.  Truckee  also  promises  sleigh  rides  to  Lake 
Tahoe,  one  of  the  most  beautiful  sheets  of  water  in  this 
natoy. 
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ConBtruction  and  Maintenance  of  Railway  Car 
Equipment.     I. 


'  •■::    :v-'  -BY  OSCAR  ANTZ. 

About  seven  years  ago  a  series  of  articles  was  published 
in  these  columns,  and  afterward  in  book  form,  by  Mr. 
Wm  Voes,  on  the  constiuction  of  railway  cars.  These 
articles  covered  the  subject  pretty  thoroughly  as  far  as 
the  cars  then  in  use  were  concerned,  but  since  then  the 
demand  for  cars  of  larger  carrying  capacity  and  greater 
strength,  and  of  others  adapted  to  different  purposes, 
has  brought  about  changes  in  the  dimensions  and  design, 
and  in  some  cases  has  led  to  new  types  of  cars  differing 
from  those  then  in  existence. 

The  natural  tendency  to  progress  and  improvement  has 
brought  into  use  a  large  number  of  appliances  of  more  or 
less  meritorious  design,  and  the  necessity  of  equipping 
freight  cars  with  power  brakes  and  automatic  couplers  to 
comply  with  national  legislation  has  filled  the  market 
with  the  results  of  the  ingenuity  of  inventors  ;  and  it  will 
be  the  purpose  of  this  and  some  subsequent  articles  to  de- 
scribe the  improvements  made  in  railway  car  equipment 
in  the  last  few  years,  and  to  outline  the  possible  changf  u 
which  may  take  place  in  the  near  future.  It  is  not 
intended  that  these  articles  should  be  an  elaborate 
description  of  every  kind  of  car  in  use,  but  merely  to 
give  a  general  idea  of  the  best  practice  as  it  exists  to- 
day in  this  country  in  the  construction  of  railway  cars. 


later  years,  when  many  cars  were  built  by  car  manufact- 
urers and  not  by  the  railroad  companies  each  one  of  these 
manufacturers  had  his  own  ideas  and  as  they  were  usually 
not  restricted  to  any  details  further  than  perhaps  the  kind, 
size  and  cost  of  the  cars,  the  result  was  that  if  they  patron- 
ized different  manufacturers,  railroad  companies  often  had 
a  great  variety  of  such  equipment. 

Therefore,  we  find  among  the  older  cars  almost  as  many 
different  kinds  as  there  are  numbers,  and  when  it  is  neces- 
sary to  renew  any  part  the  old  piece  must  often  be 
obtained  to  make  the  new  one  from  it.  Very  few  draw- 
ings were  made  in  those  days,  and  each  part  had  to  be  put 
in  place  before  the  next  one  was  smarted.  Castings  and 
forginga  were  made  to  fit  as  occasion  would  require,  and, 
especially  where  a  foundry  was  conveniently  near,  each 
car  often  had  some  casting  peculiar  to  itself. 

At  the  present  time,  with  the  enormously  increased 
number  of  cars  and  the  large  amount  of  interchanging  of 
traffic  between  different  roads,  the  question  of  repairs  has 
become  quite  a  serious  one,  and  cars  are  now  built  so  as  to 
facilitate  as  much  as  possible  the  repairs  of  such  parts  as 
most  frequently  fail  in  service.  Furthermore,  the  same 
parts  in  different  kinds  of  cars  are  made  alike  whenever 
possible.  Castings  especially  are  reduced  in  variety,  and 
even  in  the  early  days  of  the  Master  Car  Builders'  Associa- 
tion standards  were  established  for  a  number  of  castings 
which  were  adopted  by  many  roads. 

Some  of  the  standards  for  certain  parts  were,  however, 
not  established  by  the  Master  Car  Builders'  Association 


There  is  still  a  wide  discrepancy  in  the  size  and  shape  of 
similar  parts  of  cars  on  different  roads,  and  in  the  limited 
description  which  can  at  best  be  given  in  these  articles, 
only  such  as  seems  to  be  the  average  good  practice  will  be 
touched  upon. 

CAPACITY. 

Nearly  all  freight  cars  that  have  been  built  in  later  years 
have  a  capacity  of  60,000  pounds  or  more,  and  probably  it 
will  be  but  a  short  time  before  most  cars  of  smaller  size  will 
be  taken  out  of  service  or  be  assigned  to  remote  divisions 
where  the  traffic  Is  light,  or  to  some  special  service  in  which 
they  will  not  be  put  into  the  same  trains  with  heavier  cars. 
Some  cars  of  over  60,000  pounds  capacity  are  at  present  in 
use;  OTe  cars  of  80,000  pounds  capacity  have  been  in  use  for 
several  years  on  a  number  of  roads;  coal  cars  of  a  capacity 
of  70,000  pounds  have  recently  been  built  in  considerable 
numbers  by  another  road,  and  the  building  of  cars  of 
80,000  pounds  capacity  for  regular  service  is  receiving  seri- 
ous consideration  throughout  the  country. 

These  large  cars  may,  however,  be  considered  as  yet  in 
the  experimental  stage,  and  they  will  be  treated  by  them- 
selves later  on ;  in  the  description  immediately  following 
only  cars  of  60,000  pounds  capacity  will  be  considered. 

DIHENSIONS. 

The  length  of  a  60,000-pound  freight  car  is  generally 
from  about  34  to  36  feet  long  over  its  end  sills ;  the  former 
length  is  largely  adopted  by  roads  which  do  not  uite  an 
end  platform;  the  latter  length  is  necessary  with  end  plat- 
forms to  get  an  effective  inaide  length  of  about  84  feet. 
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FICS.  1  AND  2.     SHOEING  COMMON  ARRANGEMENT   OF  FLOOR  FRAMING  AND  T 


It  is,  fortiierinore,  not  pretended  that  very  much,  if  any, 
new  matter  will  be  presented,  as  nearly  every  new  car 
which  has  been  put  into  use  in  the  last  few  years  has  been 
more  or  less  described  and  illustrated  in  the  railroad  and 
engineering  journals,  and  a  series  of  articles  like  these  can 
only  give  in  a  general  way  the  improvements  made  over 
the  old  practice,  and  the  latter  must  be  referred  to  at  times 
to  illustrate  the  new  methods. 

trniFORMITY  DJ  CAR  CONSTRUCTION. 

With  the  developments  of  modem  railroading  and  the 
large  amount  of  interc^Hinging  of  cars  among  the  dif- 
ferent roads  the  necessity  for  uniformity  in  their  different 
parts  and  especially  of  those  used  in  freight  service,  not 
<Mily  of  one  road  but  of  all  railroads  of  the  country  is 
made  more  and  more  apparent,  and  the  standardizing  of 
such  parts  of  passenger  and  freight  cars  as  are  most  liable 
to  damage  and  thus  needing  replacement,  has  been  a  most 
important  part  of  the  work  of  the  Master  Car  Buildert^ 
Association. 

In  the  earlier  days  of  railroading  cars  were  built  accord- 
ing to  the  ideas  and  prejudices,  often,  of  the  person  in 
charge  of  the  car  department  of  the  road  for  which  they 
were  intended,  without  much  regard  toothers  on  the  same 
or  other  lines,  and  without  making  much  provision  with 
reference  to  repairing  them.  The  length  of  the  cars  was 
often  determined  by  the  length  of  the  timber  which  hap- 
pened to  be  on  hand  for  sills  and  the  size  of  many  other 


until  some  roads  had  adopted  different  standards  of  their 
own,  and  had  built  cars  according  to  them.  These  roads 
were  naturally  not  veEj_jie*>rous  of  changing  to  some 
other  plan  perhaps. iK)t  better  than  their  own,  and  we 
therefore  find  even  in  modem  cars  many  variations  from 
the  M.  C.  B.  standards,  which  make  more  or  less  trouble 
OB  roads  which  adhere  strictly  to  these  standardly. 

In  order  to  avoid,  if  possible,  this  state  of  affairs  in  future, 
standards  should  be  established  in  advance  for  can  differ- 
ing in  capacity  from  those  now  in  existence,  and  which 
the  requirements  will  from  time  to  time  demand,  and  the 
Master  Cair  Builders'  Association  has  already  taken  up  the 
subject  of  standard  parts  for  freight  cars  of  80,000  pounds 
capacity,  which  it  seems  from  present  indications  will  he 
one  of,  if  not  the,  freight  car  of  the  near  future. 

It  should  be  the  endeavor  of  all  car  builders   to   follow 
these  standards,  when  adopted,  indiscriminately,  even  if 
necessary  to  discard  a  pet  idea  or  former  practice. 
FREIGHT  CAR  CONSTRDCTION. 

A  description  of  those  freight  cars  for  the  railroads  of 
this  country  which  have  been  built  in  recent  years  can  be 
based  on  the  supposition  that  the  necessity  for  standard- 
izing this  equipment  has  been  recognized  by  railroad 
managers  and  that  the  cars  have  been  built  in  pursuance 
of  this  policy,  the  subject  can  then  be  treated  first  in 
general  way,  describing  such  parts  as  are  usmally  alike  in 
all  classes  of  cars,  and  then  taking  up  each  class  individu- 


parta  was  also  dependent        the  material  on  band.    In     ally. 


RUSSINQ   OF  FREIGHT  CARS. 

The  width  of  these  cars  varies  from  8  feet  6  inches  to 
9  feet  over  the  side  sills,  depending  somewhat  on  the  at- 
tachments on  these  sills,  as  the  width  over  all  must  be  kept 
within  certain  limits. 

In  these  dimensions  there  has  been  practically  no  change 
from  lighter  cars,  those  of  40,000  to  50,000  pounds  capa- 
city having  been  built  of  about  the  same  size  ;  the  height, 
however,  on  cars  with  a  superstracture  has  been  generally 
increased. 

The  height  is  determined  by  the  class  of  the  cars  and 
the  service  in  which  they  are  employed.  Closed  cars,  hav- 
ing a  roof  and  side  doors  can  htt  built  as  high  as  obstruc- 
tions on  the  road  will  allow,  while  open  or  gondola  cars 
which  must  be  loaded  over  the  sides  be  low  enough 
to  be  loaded  with  economy.  These  dimensions  will  be 
given  under  their  proper  heads. 

There  is  a  demand  at  present  for  box  cars  of  a  larger 
internal  cubical  space  than  that  which  the  ordinary  box 
cars  have,  and  of  the  same  weight  carrying  capacity. 
This  demand  is  the  result  of  an  arrangement  of  freight 
rates  by  which  certain  minimum  weights  are  charged  for, 
on  light  and  bulky  material  in  car  load  lots,  even  when 
the  load  does  not  weigh  the  prescribed  amount.  Natui^ 
ally  the  shippers  of  this  kind  of  freight  demand  large  cars 
and  the  "Large  Car  Question"  is  now  receiving  a  good 
deal  of  attention  from  railroad  men. 

Furniture  cars  have  been  built  by  some  roads  to  meet 
this  demand  and  these  will  be  described  later.    Their  usua 
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•limensions,  which  are  given  here  for  comparison,  are: 
length,  40  feet  over  eud  sills;  width,  slightly  less  than  10 
feet  over  all,  and  extreme  height  about  13  feet. 

FLOOB  FRAME. 

The  increased  capacity  of  freight  cars  necessitated  a  gen- 
eral strengthening  of  parts,  and  we  meet  this  first  in  the 
floor  frame. 

In  Figs.  1  and  3  is  shown  a  floor  frame  which  can  be 
taken  as  an  average  of  ordinary  cars,  the  length  shown 
being  34  feet  over  end  sills;  the  upper  half  of  the  plan  view 
represents  the  frame  of  a  car  having  a  central  opening  for 
drop  doors,  the  lower  part  showing  one  for  a  solid  floor. 

LONGITUDINAL  SILLS. 

The  longitudinal  sills  are  eight  in  number  and  are  usually 
of  yellow  or  Norway  pine;  they  are  almost  universally  8 
inches  in  depth,  excepting  on  cars  without  any  framed 
•uperstructure,  on  which  the  side  sills,  AA,  are  made 
stronger,  generally  12  inches  deep. 

The  width  of  these  sills  varies  more  or  less  with  difft^rent 
builders,  but  is  usually  4^  or  5  inches  for  center,  BB,  and 
side  sills,  CC,  and  3^  or  4  inches  for  intermediates. 

The  spacing  of  the  sills  is  determined  somewhat  by  other 
details  of  the  car,  thus  the  center  sills  are  spaced  to  suit 
the  draft  rigging,  and  the  intermediates  diepend  somewhat 
on  details  of  body  bolster  and  on  truss  rods  for  their  loca- 
tion, but  it  is  usually  endeavored  to  get  as  nearly  an  even 
spacing  as  is  possible,  with  the  center  sills  in  the  line  of 
atest  stress. 

Omcars  having  a  low  frame,  such  as  furniture  cars,  it 
is  furthermore  necessary  to  space  the  sills  so  as  to  allow 
the  cat  to  move  over  sharp  curves  without  having  the 
wheels  Wike  the  sills.  When  a  certain  spacing  has  been 
decided  W  as  a  standard,  it  should  be  adhered  to  as  far  as 
possible  even  on  cars  of  different  width,  the  difference 
I  being  allowed  between  the  outside  intermediate  and  the 
'  nde  sill;  this  will  bring  all  parts  of  the  body  bolsters  alike, 
excepting  the  ends.  The  longitudinal  sills  are  framed  to 
the  end  sills,.!),  usually  by  double  tenons,  and  are  held  to 
them  by  the  body  truss  rods,  E  E ;  additional  strength  is 
given  by  bolts,  F  F,  passing  through  the  end  sills  and  end- 
ing in  a  plate  and  lug;  the  lug  is  let  into  the  longitudinal 
sill  and  a  bolt,  O  O,  passing  through  the  sill  and  plate,  holds 
them  securely.  These  lug  holts  should  always  be  provided 
where  the  end  sill  is  unsupported  for  any  unusual  distance 
by  truss  rods,  or  when  a  truss  rod  does  not  come  close  to 
the  side  sill.  In  the  latter  case  these  bolts  can  be  utilized  to 
hold  the  comer  plates,  if  these  are  used. 

The  floor  frame  of  freight  cars  is  subjected  more  or 
less  to  influences  which  cause  it  to  rot,  and  this  is  especi- 
ally  the  case  where  two  pieces  of  timber  are  close  together 
allowing  water  which  gets  in  to  remain  there,  as  it  does 
between  the  tops  of  sills  and  the  bottom  of  the  floor,  and  in 
the  joints  between  the  sills.  To  prevent  this  tendency  to 
,  rot  a  liberal  coat  of  "Fernoline"  oil  should  be  applied  to 
^these  places  before  the  timbers  are  put  together. 

END  SILLS. 

The  end  sills,  D,  of  freight  cars  are  subjected  to  severe 
Iblows  and  must  be  made  very  strong.  They  are  usually 
[made  of  oak,  although  in  the  South  yellow  pine  is  some- 
l.tim*^  used. 

End  sills  are  not  less  than  8  by  8  inches  in  section  and 
I  are  often  made  larger  than  this.  They  are  almost  univer- 
sally now  framed  to  the  ends  of  all  of  the  longitudinal 
sills,  thus  extending  to  the  extreme  width  of  the  car. 
Where  they  are  not  enclosed  by  sheathing,  or  where  comer 
bands  are  not  used,  they  should  extend  a  few  inches  be- 
yond the  side  sills. 

TRUSS  RODS. 

With  the  general  strengthening  of  the  cars,  the  trussing 
of  the  frame  has  also  undergone  some  changes  and  there 
are  now  at  least  four  truss  rods,  which  are  1^  inches  or  moie 
in  diameter,  with  the  ends  enlarged  so  that  the  area  at  the 
bottom  of  the  tcrew  threads  which  are  cut  on  them  equals 
or  slightly  exceeds  that  of  the  body  of  the  rod. 

The  rods  are  made  in  two  parts,  joined  at  the  center  of  the 
car  by  turn  buckles,  H,  with  right  and  left  hand  screws; 
these  turn  buckled  are  prevented  from  turning,  when 
screwed  up,  by  pieces  of  wood  passed  through  two  or  more 
of  them ,  and  held  place  by  bolts  or  lag  screws  through  the 
wood  oil  the  sides  of  the  turn  buckles. 

The  truss  rods  pass  under  bearings  or  "queen-poets"  on 
the  cross-tie  timbers,  //,  which  are  generally  about  8  inches 
deep,  then  over  saddles  on  the  body  bolster  at  J,  and  then 
through  the  end  sills,  D  at  K,  where  large  washers  are 
placed  under  the  nuts  on  the  rods.  Some  builders  put 
cast-iron  sockets  in  the  end  sills  for  the  truss  rod  nuts  to 
rest  in,  so  as  to  have  no  projections  over  the  face  of  the 
sill. 

The  bends  in  the  rods  should  not  come  quite  close  to  the 
saddles  and  bearings,  as  there  is  a  liability  of  tilting  these 
when  the  rods  are  being  screwed  up,  if  the  bends  come 
hard  against  the  casting. 

The  location  of  the  truss  rods  with  respect  to  the  longi. 
tudinal  sills  is  determined  somewhat  by  the  attachments  on 
the  end  sills,  and  furthermore  they  must  be  so  placed  that 
they  will  not  come  in  contact  with  the  wheels  or  other 
parts  of  the  trucks.  Other  details  which  determine  the 
location  are  doors  in  the  floor  and  the  air-brake  apparatus. 
In  the  upper  part  of  Fig.  2,  the  two  truss-rods  E:  £■  are 
shown  between  the  side  sill  and  outside  intermediate,  as 
hey  would  come  in  the  way  of  the  doors  if  located  nearer 
the  center  of  the  car. 


It  is  usual  to  place  the  rods  cloee  to  some  of  the  longitu- 
dinal sills,  so  as  to  tie  these  well  to  the  end  sills  ttnd  to  get  a 
good  fastening  for  the  truss-rod  sadJle. 

Flat  or  platform  cars,  having  no  superstructure  at  all, 
are  liable  to  be  bowed  up  at  the  center  when  empty  and 
placed  between  heavy  ^cars  when  the  train  is  suddenly 
stopped.  To  resist  this  tetidency,  inverted  truss  rods,  L  L,  of 
\  or  1-in  round  iron  are  therefore  used,  which  rest  in  saddles 
on  the  cross-tie  timbers.  These  rods  are  located  as  high  as 
they  can  be  between  the  timbers  and  the  floor,  and  their 
ends  pass  through  the  body-bolsters  at  M  with  large 
washers  and  nuts  bearing  on  these,  the  ends  of  the  rods 
being  enlarged  for  the  threads. 

CAMBER. 

If  the  top  of  a  car  were  made  perfectly  straight  it  would 
sag  down  at  the  center  when  loaded.  The  truss-rods  re- 
sist this  tendency  to  some  extent,  and  to  further  stiffen  the 
car  it  is  given  camber ;  that  is,  it  is  curved  upward  at  the 
center  to  li  to  It  inches  from  a  straight  line.  This  camber 
is  obtained  usually  by  drawing  the  frame  down  at  the  ends 
by  means  of  turn-buckles  made  fast  to  the  floor  of  the 
shop  and  raising  up  at  the  center  by  jacks.  On  cars  with 
a  framed  superstructure  this  camber  is  preserved  by  mak- 
ing the  braces  and  posts  of  the  proper  length  and  by  the 
introduction  of  tie  and  brace-rods,  and  the  trues-rods  are 
used  as  an  additional  means  of  holding  the  car  up  under 
load.  On  cars  without  any  framed  body  the  camber  is 
preserved  entirely  by  the  body  truss-rods. 

When  in  service,  body  truss-rods  should  be  tightened  up 
frequently  to  preserve  the  camber  and  to  prevent  the 
wearing  of  the  joints  between  the  sills  and  the  consequent 
racking  of  the  car. 

CROSS-TIE    TIMBERS.  '  •  "f- ■ . 

Cross-tie  timbers  do  not  add  much  to  the  strength  of  a 
car,  being  used  principally  to  hold  the  longitudinal  timbers 
in  place  laterally  at  the  center  of  the  car  and  keep  them 
from  spreading,  and  also  to  provide  a  support  for  the  truss- 
rod  bearings.  They  are  usually  made  of  the  same  material 
as  the  end  sills,  and  are  about  4  by  8  inches  in  section, 
and  extend  to  the  outside  of  the  side  sills  ;  they  are 
gained  or^ot'chedout  a  half  inch  for  each  longitudinal  sill. 
There  are  generally  two  cross-tie  timbers  to  a  car,  spaced 
from  6  to  8  feet  apart.  Some  cars  are  occasionally  found 
with  only  one  of  these  timbers  at  the  center  of  the  car. 

When  the  side  sills  are  deeper  than  the  other  sULs  of  a 
car,  the  croes-tie  timbers  are  also  made  correspondingly 
deeper,  and  are  cut  out  the  same  amount  under  the  side 
sills.  The  cross-tie  timbers  are  fastened  to  the  longi- 
tudinal timbers  by  {-inch  bolts,  one  at  each  timber,  and 
some  of  these  bolts  usually  held  the  body  truss  rod  bear- 
ings also.  Some  builders  place  the  crose-tie  timbers 
slightly  out  of  plumb  to  better  resist^tbe  pressure  from  the 
truss  rods. 

{To  be  Continued.) 


Master  MechAnic*'  Aaaociation  Circulars. 


Seading  Reorgranization  Plan. 


The  plan  for  the  reorganization  of  the  Philadelphia  & 
Reading  Railroad  Company  and  its  subsidiary  companies  was 
made  public  Dec.  15.  Under  the  plan  the  following  securi- 
ties will  be  created  :  General  mortgage  100-year  4  per  cent, 
bonds,  $114,000,000;  non-cumulative  4  per  cent,  first  pre- 
ferred stock,  $28,000,000;  non-cumulative  4  per  cent,  sec- 
ond preferred  stock,  $42,000,000;  common  stock,  $70,000.- 
000. 

The  general  mortgage  will  provide  for  the  issue,  if  found 
desirable,  of  additional  bonds  to  meet  the  outstanding 
Philadelphia  &  Reading  terminal  bonds  and  Philadelphia 
&  Reading  Coal  and  Iron  bonds.  The  mortgage  will  be 
based  upon  properties  or  securities  of  all  the  lines  of  rail- 
road owned  by  the  company,  327  miles  ;  various  leasekold 
lines,  532  miles,  and  all  property  of  the  Coal  and  Iron 
Company  representing  nearly  200,000  acres  of  coal  and 
timber  land.  It  will  also  have  the  benefit  of  equipment, 
valued  at  about  $10,000,000,  but  now  subject  to  about 
$7,800,000  of  car-trust  obligations,  which  are  to  be  ac- 
quired under  the  plan,  and  also  the  marine  equipment  of 
the  company. 

Of  the  bonds  $20,000,000  will  be  used  for  new  construc- 
tion, additional  equipment,  etc.,  under  carefully -guarded 
restrictions  not  over  (1,500,000  to  be  used  in  any  one  year. 
Piovision  is  made  that,  at  any  time  after  dividends  at  the 
rate  of  4  per  cent,  a  year  shall  have  been  paid  for  two  suc- 
cessive years  on  the  first  preferred  stock,  the  company 
may  convert  the  second  preferred  stock  at  par,  one-half 
into  first  preferred  stock  and  one-half  into  common  stock, 
and  the  amounts  of  these  latter  may  be  increased  in  con- 
formity. The  assessments  are  20  per  cent,  on  the  first,  sec- 
ond and  third  preference  income  bonds;  20  per  cent.  ($10 
per  share)  on  the  stock,  and  4  per  cent^  on  the  deferred  in- 
come bonds.  \ 

As  set  forth  in  the  plan,  the  annual  fiked  charges  of  the 
reorganized  system  will  be  about  $9,300,000.  An  almost 
immediate  reduction  of  nearly  $500,000  per  annum  in  these 
fixed  charges  will,  however  be  effected  through  the  re- 
f  imding  or  extension  of  the  various  bonds  shortly  to  ma- 
ture. 

The  net  earnings  of  the  system  for  the  last  four  years, 
terminating  Nov.  80,  have  been  :  1892,  $12,472,190.60;  1893, 
$11,172,690.56;  1894,  $9,839,97132;  1895  (esumated),  $9,- 
624,123.  With  a  syndicate  of  $48,000,000  behind  the  un- 
dertaking there  can  be  no  doubt  of  the  abili^  to  meet  all 
financial  requiremanti  that  may  arise. 


I.ocoinotive  Step*  and  Handholds. 

The  committee  of  the  Master  Mechanics'  Association  ap- 
pointed to  report  upon  the  subject  of  steps  and  handhulds 
on  locomotives  and  tenders  has  issued  a  circular  of  inquiry 
in  which  the  following  questions  are  asked  : 

What  form  of  steps  and  handholds  do  you  prefer  leading 
to  gangway  of  cab  ? 

Do  you  consider  the  common  arrangement  of  a  step,  Ach, 
CD  back  of  engine  and  front  of  tender  sometimes  confusing 
and  dangerous  ? 

Do  you  favor  the  arrangement  of  wide  steps  depending 
from  the  front  of  tender  frame,  dispensing  with  the  engine 
stspf 

What  arrangement  of  steps  and  holds  do  you  prefer  lead- 
ing (1)  to  the  headlight,  (2)  to  sandbox  ? 

What  form,  if  any,  of  steps  and  handholds  do  yon  use  or 
recommend  at  back  end  of  tender  X 

Please  forward  your  r'spties,  with  such  drawings  or  prints 
as  may  be  convenient,  to  John  Med  way,  Superintendent  of 
Motive  Power,  Fitchburgh  Railroad,  Boston,  Mass. 

John  Medway,  H.  Bartlett,  J.  T.  Gordon.  F.  M.  Twombly, 
G.  H.  Baker,  Committee. 

The  following  circular  has  been  issued  by  the  committee 

on 

Driving-Box  Wedgss: 

Have  you  ever  had  any  experience  with  locomotives  whose 
driving-boxes  were  not  pat  up  with  adjustable  wedges  t  If 
so,  please  give  us  the  results  of  your  observations. 

Do  you  think  that  a  close-fitting  box  pat  ap  between  a 
shoe  and  a  fixed  wedge  (that  could  be  linsd  only  by  a  ma- 
chinist when  occasion  required),  woald  be  a  bettor  method 
of  construction  than  the  present  one  of  a  movable  wedge  f 

If  in  favor  of  the  stationary  wedge,  please  say  how  ought 
the  box  to  be  fitted  in  order  to  give  the  longest  mileage 
without  risk  of  the  box  sticking  when  the  engine  is  first 
tamed  out  r 

Will  yoa,  for  experimental  parpoees,  equip  aa  engine  with 
stationary  wodge,  a^d  run  it  some  foar  or  five  months,  and 
report  results  to  us  f 

Are  not  the  majority  of  hot  boxes  (not  hot  journals) 
caased  by  enginemen  setting  up  movable  wedges  too  tight  - 

Now  that  so  many  side  rods  have  bushed  ends,  and  are 
therefore  not  adjustable  as  to  length,  is  it  not  advisable  to 
take  from  enginemen  the  power  of  varying  the  distances 
apart  of  the  axle  centers,  as  can  now  b*  done  on  an  engine 
with  movable  wedges  ? 

Do  not  stationary  wedges  break  off  fewer. axle  box  fianges 
than  movable  wedges 

If  stationary  wedifes  were  not  used,  or  in  other 
words,  if  new  engines  bad  thn  frame  pedesttds  forged 
with  parallel  faces  and  then  fitted  with  pedestal 
blocks  iMiralleled  in  every  way,  so  that  the  new  pedestal 
blocks  as  they  came  from  the  milling  machine  could 
be  used  interchangeably,  either  front  or  back,  up  or  down, 
would  it  probably  increase  the  risk  of  failure  on  the  road  by 
fractures  of  the  frames  ^ 

Under  the  above  conditions,  would  the  engine  tend  to 
come  back  to  shop  for  repairs,  having  made  less  mileage 
than  if  equipped  with  wedges  ^ 

Also,  under  the  above  conditions,  would  engine  be  appre- 
ciably less  economical  in  the  use  of  steam,  during,  say  the 
last  half  of  her  mileage  ? 

Will  our  members  oblige  the  Association,  and  this  Com- 
mittee, by  early  replies  to  the  foregoing  questions,  address- 
ing J.  Davis  Harnett,  Stratford,  Ontario,  Can.  ^ 

J.  DavU  Barnett,  H.  A.  Childs,  T.  J.  Uatewell,  R.  Atkin 
son,  R.  £.  Redding,  Committee. 


Location  of  Atchison's  Ol&cei*. 


The  headquarters  of  the  executive  officers  of  the  reor- 
ganized Atchison,  Topeka  and  Santa  Fe  Railway  Com- 
pany will  be  located  as  follows : 

In  New  York— Chairman  of  the  Board,  Aldace  F.  Walker; 
Comptroller,  John  P.  Whitehead  :   Assistant  Secretary,  L. 

C.  Deming,  and  Assistant  Treasurer,  George  C.  Goodwin. 
In  Chicago— President,  E.  P.  Ripley;  First  Vice  President, 

D.  B.  Robinson;  Third  Vice-President,  Paul  Morten; 
Freight  Traffic  Manager,  W.  B.  Biddle;  Passenger  Traffic 
Manager,  W.  F.  White;  General  Freight  Agett,  W.  A. 
Bissell;  General  Passenger  Agent,  George  F.  Nicholson; 
General  Solicitor.  E.  D.  Kenna,  and  General  Auditor,  W.  K. 
Gillette. 

In  Topeka— General  Manager.  J.  J.  Frey;  Secretary  and 
Treasurer,  Edward  Wilder;  General  Superintendent.  H.  U. 
Mudge,  and  Superintendent  of  Machinery,  John  Player.  In 
addition  these  officers  will  have  their  headquarters  in 
Topeka.  Chief  Engineer.  General  Claim  Agent,  Assistant 
General  Freight  Agent,  Assistant  General  Passenger  Agent 
Superintendent  of  Telegrapb,and  Tax  Commisxioner,  Master 
Car  Builder  and  Superintendent  of  Car  Service. 


Among  the  deep  coal  mines  in  Europe  is  one  at  Lambert, 
Belgium.    Depth,  3,490  feet. 


The  Terre  Haute  Cab-  and  Manufacturing  Company  has 
passed  out  of  the  haMs  of  an  assignee  and  the  plant  will 
be  put  in  readiness  to  begin  work  in  January. 


A  despatch  from  Peking  states  that  an  imperial  edict  hsg 
been  issued  ordering  the  construction   of  a   double-track 
railway  between  Peking  and  Tien-Tsin,  a  distance  of  7S 
miles.    The  rails  used  will  weigh  85  pounds  to  the  yard 
and  the  cost  of  construction  will  be  about  $3,000,000. 
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Two  Notable  Locomotivea. 


■  "We  herewith  present  photo-engravings  of  two  powerful 
simple  locomotives  built  for  special  heavy  fast  passenger 
service  on  WesteiTi  roads.  Both  engines  were  built  by  the 
Schenectady  Locomotive  Works.  Our  first  engraving 
shows  one  of  two  smiilar  engines  built  for  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Railway.  According 
to  the  designs  of  Mr.  William  Garstang,  Superintendent  of 
Motive  Power  of  the  road.  These  engines  were  procured 
to  handle  the  heavy  passenger  trains  on  the  grades  of  the 
Cleveland  &  Cincinnati  Division  from  Cleveland  to  Galion. 
The  train  which  they  are  designed  to  haul  is  No.  11,  leav- 
ing Cleveland  at  3-.30  p.  m.  and  airiving  at  Gallon  at  5:40 
p.  m.  The  distance  covered  in  these  two  hours  and  ten 
minutes  is  79.8  miles  and  there  is  a  total  ascent  of  595  feet. 
The  great  height  of  the  engine  above  the  rails  prevented 
the  placing  of  the  safety  valves  on  the  dome  and  they  were 
pat  back  of  it,  asshown  in  the  engraving. 


Heating  mtrface,  firebox ITSaq.  ft. 

tabes LlWbsq.ft. 

total 2.175  sq.ft. 

Gratearea 30.75  aq.  rt. 

Drivers,  diameter 72  in. 

maierial  of  ceaters caaiiteel 

Truck  wheels,  diameter Steel  tires.  33 In. 

Journals,  drivinfcaxle.  aise SK  X  UHlo. 

Main  crank  plo,  size S)4x6l4in. 

Cylinders,  diameter 20  in. 

Piston,  stroke  21  in. 

"       rod,  diameter 3H  in. 

Kind  or  pistoD  rod  packing Jerome  metallic 

Steam  ports, length    20in. 

width    1%  In. 

Exhaust  ports,  length .^ 2U  In. 

width • ^ 3  In. 

Valves,  kind  of Allen  Kiohardson 

greatest  travel Bin. 

"      outside  lap 1)^  in. 

"      incide  lap  or  clearance Line  and  line 

"      lead  in  full  gear  A  in. 

Boiler,  type  of Radial  stayed  wagon-top 

"      working  steam  pressure SOOIbs. 

"      material  in  barrel  Carbon  steel 

"       thickness  of  material  in  barrel H  In. 

"      diameter  of  barrel  inside 61  in. 

Seams,  kind  of  horizontal Doable  riveted  batt 

circumferential "  "         lap 

Thickness  of  tnbe  sheets ^  in. 

crown  sheet Hin. 


diameter  of  the  boiler  at  the  first  ring  is  63  inches  and  the 
height  of  center  of  boiler  above  rails  is  8  feet  8  inches. 
The  diameter  of  the  piston  is  8^  inches,  except  where  it 
enters  the  croeshead,  and  there  the  diameter  is  increased 
to  3i  inches.  This  was  done  to  strengthen  it  at  the  point 
where  the  most  frequent  breakages  have  occurred.  Cast 
iron  gibs  are  used  on  the  crosshead  instead  of  brass  ones. 
Cast  steel  is  used  in  a  great  many  places  in  order  to  get 
the  necessary  strength  combined  with  lightness.  The 
piston,  crosshead,  wheel  centers,  dome  ring  and  deck 
plate  are  made  of  this  material.  The  whistle  is  not  put 
on  the  left  hand  side  of  the  dome,  as  is  frequently  done, 
but  is  located  at  the  same  place  as  the  safety  valve.  By 
this  arrangement  not  only  is  the  dome  given  a  more  sym 
metrical  appearance,  but  should  it  be  necessary  to  remove 
the  covering,  the  boiler  need  not  be  blown  off  and  the 
whistle  removed.  The  interior  arrangement  of  the  cab  is 
neat,  half  of  the  back  head  of  the  boiler  being  lagged  and 
covered  with  planished  iron.    Platinum  leaf  is  used  for 


Heavy  ^ast  Express  Locomotive;  Cleveland   Cincinnati,  Chicago  ti  St.  Louis  Ry. 


itii       "»  '..1   .1 

Heavy 
One  of  the  most  striking  features  of  its  construction  is 
the  large  boiler  and  firebox.  The  boiler  is  72  inches  m 
diameter,  and  the  firebox  is  9  feet  long.  The  crown  sheet 
is  stayed  with  radial  stays,  the  first  two  rows  being  sling 
8Uys.  The  dome  is  attached  to  the  boiler  by  a  flanged 
ring.  The  total  heating  surface  is  2,175  square  feet,  about 
246  square  feet  more  than  the  999  of  the  New  York  Cen- 

.  tnl  poneeses. 

The  iHstons  and  rods  and  driving-wheel  centers  are  made 

.  of  cast  steel  for  lightness.  The  driver  has  a  cast-iron  ring, 
i  inch  thick,  shrunk  on  the  inside  of  the  hub.  The  design 
of  the  croeshead  is  for  the  standard  four-bar  guides  used 
on  this  road.  The  pistons  are  hollow,  and  have  a  plate  of 
boiler  steel  f  inch  thick  as  a  cover  on  the  head  end.  Dun- 
bar packing  is  used.  The  engine  truck  is  of  the  rigid-center 
lype,  with  a  wheel  base  of  79  inches.  The  center  plate  is  of 
cast  iron.  The  following  Uble  gives  the  general  dimen- 
Bioos:       , 

Kind  of  fuel  to  be  used Bituminous  coal 

Wei^btondriTers.         83.000  lbs. 

„       ,^  '["<=''  ""•«''• 4S.O0Olb8. 

Wheel  baae,  total,  of  engioe  . . . .... .7. .  .V." a  ft  m*  in- 

"       "       driving  8fi.«ln' 

Height,  center  of  boiler  above  raiU y///////.'.'.'.'.'.'.in.V^ln. 


Fast  Express  Locomotive;  Chicago  d  Northwestern  Ry. 

Tubes,  number 320 

"     material       Knobbled  cbarcoallron 

"      oatside  diameter 2in. 

length  over  sheets ISft. 

Firebox,  length »ft. 

width 8ft.6in. 

depth  front TVia. 

•'^      back Mia. 

"        material Carb<Misteel 

"        thickness  of  sheets iVin. 

"         brick  arch  I Yes 

water  space,  width . .  .Front 4  in.;  sides 3H  In,;  back!  in. 

Orate,  kind  of Kocklng  flnger.  with  drop  plate 

Smokeboz.  diiinieter  outside .65  in. 

length 6^H<n. 

Netting,  wire  or  plate Wtrenettlng 

size  of  mesh  or  perforation Three  meshes  per  Inch 

Stack,  straigbt  or  taper Straight 

Our  second  engraving  shows  one  of  12  eight-wheel  pas- 
senger engines  recently  built  for  the  Chicago  &  North- 
western Railway  for  heavy  fast  service  between  Chicago 
and  Council  Bluffs.  The  trains  hauled  sometime  consist 
of  11  cars,  six  of  which  are  sleepers.  While  the  average 
speed  between  terminals  is  not  very  fast,  yet  there  are 
numerous  stops,  causing  fast  nmning  between,  making  it 
an  exceedingly  hard  service. 

The  driving  wheels  are  75  inches  in  diameter,  and  the 
truck  wheels  are  36  inches.  The  cylinders  are  19  inchas  by 
24  inches,  and  the  firebox  is  8  feet  and  ^  inch  long.    The 


the  numbers  and  lettering,  and  presents  a  handsome  ap- 
pearance. 

The  following  gives  the  principal  dimensions  and  points 
of  interest  : 
Kind  of  fuel  to  be  used. . 


Weight  on  drivers . 

"    truck  wheels. 


Bituminous  ooal 

78.000  Iba. 

«.eeoib«. 

total 125,000  lbs. 

Wheel  base,  total,  of  engine 23fu71n. 

driTlnsr 8ft.61n. 

"        '        total  (engine and  lender) 47ft.6in. 

Height,  center  of  boiler  almre  rails 8  ft.  8  In. 

of  stack  •         ••     Uft.  llln. 

Heating  surface,  firebox .15e.3sq.  ft. 

tubes 1,715.6  fo.  ft. 

"  "        firebrick  tubes 28.88q.  ft. 

„     "  "         total l,908.7Bq.ft. 

SL*'""^    -V V »J«  sq.ft. 

Drivers,  diameter .'. 75  in. 

material  of  centers Oast  steel 

Track  wheels,  diameter ; 361n. 

Journals,  driving  axle,  Plze Sln.dia.  X  II  in.  lona 

truck       "        "  6  in.  dla.  X  10  In.  long 

Main  crank  pin,  slxe.  main  rod  5M  in.  x  5H  in  ;  side  rod,  4H  in. 

dla.  X  4  In.  long. 

Cylinders,  diameter Win. 

Piston,  stroke 24  In. 

rod,  diameter 8)4in. 

Kind  of  piston  rod  packing Jerome  metallic 

Main  rod,  length  center  to  center 7ft.  7^  in' 

Steam  ports,  length Join. 

"     width IHln. 

Bxhaust  ports,  length win. 

ij.u  wifltn.............. ,S  la, 

Briuge,  width  .••••••••••.••••••••••••.....•.••'•••••4*««.19tUl« 
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AND    RAILROAD    JOURNAL. 


ValTM.  UndoL Allen-Richardaon  Balanced 

KreatMt  travel gin. 

outsiaelap Hi  In. 

"      inside  clearance H  In. 

"  lead .  A-in.  lap  in  fnll  guar  forward  motion  and  back  ec- 
centrie  set  to  give  M  in.  lead  at  6-in.  oot-off  for- 
ward motion. 

Boiler,  type  of Extended  wason  top 

working  steam  preaaare lOOlbs 

material  in  barrel Carbon  steel 

thickness  of  material  in  barrel A<K>Hlo. 

diameter  of  barrel  at  flrst  ring  .  ..azin" 

Seams,  kind  of  borizontal M  ultiple  riveted,  butt  with  welt 

inside  and  outside 

■•  "       circumferential Double  riveted 

Thicknem of  tube  sheets Hln. 

'•         of  crown  sheet ^in 

Crown  sheet  stayed  with  Radial  Hays  1  In.  diameter 

Home,  diameter 30  in. 

Tnbes,  number J87 

material. Syracuse  iron  No.  U 

outside  diameter gin. 

length  over  sheets n  ft.  6  In. 

Firebox,  length 8  ft.  A  in. 

"        y'°'?illV 3ft.4«in. 

depth  front 77(i  In. 

back eSHtn. 

•         material        Shoenberger  steel 

■'         thickness  of  sheets  Back  and  sides. -,%  in. 

'•        brick  arch;    Yes Supported  on  four  3-in.  tubes 

"        water  sp<u:e,  width Front,  Oi  to  5  in. ;  sides,  4  to  IM  In. ; 

back,  4  in. 

Grate,  kind  of Rocking,  with  drop  plate 

Smokebox, diameter  outside 65in. 

••  length  from  flue  sheet 68^  In. 

Exhaust  nozzle,  single  or  double Single 

diameter iHia.,  51n.  and6^in. 

distance  of  tip  below  center  of  boiler iMin. 

Netting,  wire  or  plat« Perforated  plate 

size  of  perforatton min.byi>,in. 

Stack,  straight  or  taper Cast  iron,  taper 

least  diameter Near  bottom,  14  in. 

"        greatest  diameter At  top,  16Hin 

"        height  above  smokebox Sft.  " 


tml  &  Hudson  River  Railroad  for  raising  driving-boxes  in 
the  jaws.  It  is  formed  of  a  piece  of  6-inch  brass  tubing  set 
ji^sastings  at  each  end,  and  which  form  the  top  and  bottom. 
They  are  held  together  by  four  4-inch  bolts.  The  piston 
rod  is  a  bar  Hi  inches  in  diameter  with  a  ^-inch  plate  and  a 
cup-packing  bolted  to  the  lower  end.  At  the  top  there  is 
a  casting  having  a  shape  suitable  for  holding  the  boxes. 


jaw  can  be  rapidly  run  up  by  the  hand  lever  in  the  usaal 
way  and  the  final  tightening  secured  by  the  ratchet  lever 
to  which  a  long  handle  can  be  attached.  It  is  simple, 
strong,  cheap,  rapid  in  action  and  home-made. 
Attachment  for  Slotting  Boxes. 
Here  is  another  from  the  same  Reading  shops  that  are 
so  rich  in  special  contrivances.  This  is  especially  dengned 
for  slotting  the  curved  face  in  driving-boxes,  the  tool  is 
carried  at  the  lower  end  of  a  spindle  that  is  fitted,  at  the 
upper  end,  with  a  clutch  engaging  a  worm  gear.  This 
worm  gear  meshes  with  a  worm  on  the  spindle  shown  ia 
the  plan  as  standing  at  an  angle  of  45  degrees  with  the 
center  line  of  the  machine.  After  the  box  is  brought  to  a 
central  position  with  the  cutting  spindle  tbe  tool  can 
evidently  be  g^iven  a  circular  feed  by  turning  a  hand- 
wheel  on  the  45-degree  spindle.  The  power  feed  is 
obtained  by  means  of  the  grooved  friction  wheel  on  the  45- 


• '.    '     -.  Special  Shop  Tools. 

stack  Baae  Diea. 
Among  the  many  other  special  tools  that  have  been  made 
and  are  in  use  in  the  shops  of  the  Philadelphia  &  Reading 
Railroad  at  Reading,  Pa.,  are  the  dies  that  are  used  under 
tbe  steam  hammer  for  stamping  out  the  tases  for  the 
smoke-stacks.  The  one  illustrated  is  that  used  for  stamp- 
ing the  bases  for  20  inch  stacks.  It  will  be  seen  to  consist 
of  a  cast-iron  matrix  finished  to  the  curve  and  outside 
diameter  of  the  base.  This  is  keyed  to  the  anvil,  while  the 
stamp  is  keyed  to  the  hammer  head  as  indicated  by  the 
center  figure  on  the  left.  The  process  is  exceedingly  simple, 
the  heated  plate  is  put  (>ver  the  matrix,  and  the  head  com- 
ing down  forces  it  into  shape.  It  is  tbe  impression  of  many 
that  hydraulic  pressure  is  alone  suited  for  this  class  of 
work,  but  it  is  a  mistake.  A  wide  range  of  stamping  and 
pressing  can  best  be  done  with  the  steam  hammer.  The 
Schoen  Manufacturing  Co.,  for  example,  stamp  out  all  of 
its  center  plates  under  the  hammer,  and  do  it  with  a 
rapidity  that  could  not  be  approached  by  the  hydraulic 
press.  The  same  statement  holds  good  with  regard  to  these 


degree  spindle, 
the  vertical  screw  attached  to  tbe  frame  and  which  ia 
clearly  shown  in  the  side  and  front  elevations,  there  is, 
what  might  be  called  a  frictien  rack.  This  can  be  raised 
and  lowered  by  the  vertical  screw  just  alluded  to  and  its 
position  is  such  that  the  friction  wheel  runs  into  it  on  the 
rise,  turns  the  45-degree  spindle  and  thus  feeds  the  tool. 
As  the  friction  contact  is  lowered  the  wheel  moves  over  it 
for  a  greater  distance  and  the  feed  is  increased.  As  it  is 
raised  the  feed  is  lessened,  and  it  is  stopped  by  slackening 
the  frictional  contact  of  the  feed  wheel. 


Sleeping  Car  Bates. 

As  we  announced  in  our  last  issue,  agitation  has  been 
going  on  for  some  time  looking  to  a  reduction  of  sleeping 
car  rates,  and  specially  to  a  reduced  rate  for  upper  bertka. 
About  the  best  exposition  of  the  folly  of  the  plan  are  the 
following  remarks  on  the  subject  rec^itly  made  by  an 
officer  of  tbe  Wagner  Palace  Car  Company.    Ue  said: 


A  SPRING  VTS^ 

This  rises  and  falls  with  the  tool. 


On 


i.  .. 


STACK  BASK  DIES 

stack  bases.    As  the  dimensions  are  so  fully  given  upon 

the  engraving,  any  recapitulation  of  them  is  unnecessary. 

An  Air   Hoist. 

The  hoist  of  which  an  engraving  is  here  given  is  one  that 

is  in  use  in  the  West  Albany  shops  of  the  New  York  Cen- 


A  Spring  Vise. 
This  is  not  a  vise  that  is 
operated  by  a  spring,  but  is 
designed  to  hold  the  leaves  of 
plate  springs  while  the  band 
is  being  shrunk  on.  This  i.s 
also  in  use  in  the  Reading 
shops  of  the  Philadelphia  and 
Reading  Railroad.  Its  con- 
struction as  well  as  its 
principal  dimensions  are  clearly  shown  by  the  engrav- 
ngs.  It  consists  of  a  strong  frame  that  includes  one 
jaw  and  is  rigidly  bolted  to  a  heavy  block  set  in  the 
floor.  The  screw  is  two  inches  in  diameter  and  is  fixed 
while  tbe  movable  jaw  with  its  nut  moves  over  it.    This 


"  £  say  unqoalifledly  that  the  sole  practical  result  In  doinK 
this  woild  be  a  net  reduction  in  our  earnings  o!  about  3l) 
per  cent,  with  no  advantage  to  the  railroad  company  ope- 
rating our  cars,  and  practically  no  advantage  to  the  travel- 
ing public.  Tbe  rate  for  an  upper  berth  between  New  York 
and  Boston  is  $1,  but  the  lower  berths  at  f  1.50  are  invariably 
sold  first.  We  have  sleeping  car  tickets  on  sale  in  tbe  same 
offices  where  the  Boston  and  New  York  tickets  are  sold,  and 
agents  inform  me  that  passengers  are  just  as  anxious  to 
secure  lower  berths  in  the  New  York  cars  at  a  higlier  price 
than  is  charged  for  the  upper,  as  they  are  to  procure  the 
lower  berths  in  our  sleepers  on  runs  where  the  price  of  the 
upijers  and  lowers  is  the  same.  I  feel  certain  that  any  one 
who  gives  the  subject  careful  consideration  must  be  con 
vinced  that  an  attempt  to  establish  first  and  second  class 
rates  in  a  sleeping-car  would  not  be  successful,  or  appre- 
ciated by  the  traveling  public.  Toe  ordinary  travelinK  man 
is  keen  to  secure  a  reduction  in  railroad  rates  that  does  not 
make  a  second-class  passenger  of  him  bat  tbe  redoetion  in 
the  price  of  upper  berths  would  have,  in  my  judgment,  an 
entirely  difierent  eSect.  A  passenger  now  bays  an  app«r 
berth  when  the  lowers  are  sold,  on  the  basis  of  first  come 
first  served,  and  there  is  no  question  of  caste,  or  first  or  sec- 
ond-class rates  about  the  transaction.  My  experience  war- 
rants me  in  tbe  belief  that  99  passengers  out  ef  100  would  be 
in  no  way  influenced  by  the  fact  of  an  upper  berth  being 
sold  at  a  lower  rate,  while,  on  the  contrary,  I  believe  that  in 
many  cases  it  would  absolutely  deter  passengers  from  bay- 
ing upper  berths,  on  the  ground  that  they  woald  not  want 
to  be  regarded  as  going  in  for  something  cheaper  than  their 
neighbors  in  lower  berths." 
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Two  Notable  Locomotives. 


We  herewith  present  pli<)to-en>;ravings  of  two  powt'iful 
simple  ItK-'oinotives  huilt  for  special  lieavy  fast  passenger 
service  on  AVesteiu  roads.  Both  enginet  were  built  liy  tlie 
Hchenet'tady  I^K'oniotive  Works.  Chir  first  en>;ravinK 
shows  one  of  two  siiniUir  engines  limit  for  the  Cleveland. 
Cincinnati.  Clik-ago  &  fSt.  I^iuis  Railway,  .\ecoiiliiig 
to^lje  designs  of  Mr.  William  (JarsUing.  Sui>eriutendent  of 
Motive  Power  of  the  road.  Tliese  engines  were  procured 
to  handle  the  heavy  passenger  trains  on  the  gra<les  of  the 
Cleveland  &  Cincinnati  Division  fioni  Cleveland  to  Gallon. 
The  train  which  they  are  designeil  to  haul  is  So.  11.  leav- 
ipg  Cleveland  at  :S:30  p.  ni.  and  airiving  at  (iaiion  at  .5:40 
p.  ni.  The  distance  covered  in  these  two  hours  and  ten 
minutes  is  TJI.8  miles  and  there  is  a  total  ascent  of  3!>.")  feet. 

The  great  height  of  the  engine  alxive  the  rails  prevented 
the  placini:  of  the  safety  valves  on  the  dome  and  they  were 
put  l>ack  of  it.  asehown  in  tlie  engraving. 


Heating  surface,  flreboz I798q.rt. 

tat>c8 l.iUbsq.rt. 

"  total _• 2.175  eq.rt. 

liralearea !M'.73  8q.  ft. 

IJrivers,  diiinieter 72  in. 

lualerial  of  centers caslsleel 

Truck  wtiei'U.  diaineior Sleeltires.  ;Hin. 

Journals,  driving  axlu,  8ize 8*4  x  lIHio. 

Alain  iTank  pin,  »ize 5^  /  6!>iin. 

(Cylinders,  diauielcr 21)  in. 

Piston,  stroke  21  in. 

rod.  diameter 3\^  in. 

Kind  of  pision  rod  iiacking Jerome  metallic 

Steam  port 9.  length        20in. 

wHiili     l"*)*  in. 

Kxhauht  porl.f.  Ieni;tli 21)  in. 

widtli • _ 3  in. 

Valves,  kind  of Alien  Uichardson 

greatest  travel.  6  in. 

outs'de  lap 1!^  in. 

inside  lap  or  clearance Line  and  line 

•■       lead  in  full  gear ,',1  in. 

Boiler,  type  of Itadial  stayed  waKun-lop 

wurkini;  steam  pres8ure 2U0lb3. 

material  in  tiarrel  Carbon  8l«el 

tliickness  of  material  in  tiarrel *i)  in. 

diameter  of  harrt'l  inside 61  in. 

.SeaniB,  kind  of  tiorizonlal l>ouble  riveted  butt 

circumferential "  "  lap 

Thickness  of  tiilie  sheets ^  in. 

crown  sheet ?6  in. 


diameter  of  the  Iwiler  at  the  first  ring  is  62  inches  and  tlu 
height  of  center  of  boiler  above  rails  is  8  feet  8  inche>. 
The  diameter  of  the  piston  is  H^  inches,  except  where  it 
enters  the  orosshead,  and  there  the  diameter  is  increase. 1 
to  ;H  inches.  This  was  done  to  strengthen  it  at  the  poii.i 
where  the  most  frequent  breakages  have  occurred.  Cast 
iron  giljs  are  used  on  the  crosshead  instead  of  bra.ss  ones. 
Cast  steel  is  used  in  a  great  many  places  in  order  to  gi ; 
the  necessary  strength  combined  with  lightues.s.  Tl\ 
piston,  crosshead,  wheel  centers,  dome  ring  and  ilcdc 
plate  are  made  of  this  material.  The  whistle  is  not  pi.t 
on  the  left  hand  side  of  the  dome,  as  is  frequently  done, 
but  is  Im'ated  at  the  .same  place  as  the  safety  valve.  By 
this  arrangement  not  only  is  the  dome  given  a  more  syui 
metrical  appearance,  but  should  it  be  necessary  to  reniov"- 
the  covering,  the  boiler  need  not  be  blown  off  and  tli" 
whistle  removed.  Tiie  interior  arrangement  of  the  cab  i^ 
neat,  half  of  the  back  head  of  the  boiler  Ijeing  lagged  an^l 
covered  with  planished   iron .    Platinum  leaf  is  used  for 
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Heavy  Fast  Express  Locomotive;  Cleveland   Cincinnati,  Chicago  &  St.  Louis  Ry. 


\1 


Heavy 

T)neof  the  most  striking  features  of  its  construction  it* 
the  large  Uiiler  and  tirelifix.  The  lioiler  is  7J  inches  m 
diameter,  and  the  fireliox  is  11  feet  long.  The  crown  sheet 
is  stayed  with  radial  stays,  the  first  two  rows  being  sling 
stays.  The  dome  is  attached  to  the  Ixiiler  l.y  a  Hanged 
ring.  The  total  heating  surface  is  LM"."i  si|uare  feet.alioiit 
24")  .square  feet  more  than  the  imO  of  the  New  York  Cen- 
tral possesses. 

The  pistons  an.i  roils  ami  driving-whce!  it'iitefs  are  made 

of  cant  steel  for  ligbtnes-s.  The  driver  has  a  cast-iron  ring. 
i  inch  thick,  shrunk  on  the  inside  of  the  hub.  The  design 
of  the  crossJi.-ad  is  for  the  stauilard  four-bar  guides  used 
ou  this  road.  The- pistons  are  hollow,  and  have  a  plate  of 
boiler  steel  i  inch  thick  as  a  cover  on  the  head  end.  Dun- 
liar  packing  Ls  u.sed.  The  engine  truck  isof  tlu  rigitl-center 
type,  with  a  wheel  base  of  7l>  inches.  Tlie  center  plate  is  of 
cast  iron.  The  following  table  gives  the  general  dimen- 
Bions :  « 

Kind  of  fuel  to  be  used... Bituniii.ous  coal 

Wembt  ondnrer-i MiKHUbs. 

•■    iriick  wheeU iVmlba. 

tOtjl 12ti'X)'llb8 

Wheel  bane,   tolal.   of  cuRiae  .......'..'.'.'....  .a  ft   10^  in" 

'         "        driving  gti    6  in 

HelRbt,  center  of  i«oiltr  above  raiU !.,"8ft  C^in' 


Fast  Express  Locomotive;   Chicago  &  Northwestern  Ry. 

Tuiies.  niimlier Mill 

material        Knobhied  charcoal  iron 

ouieide  diameter 2in. 

length  over  sheets 12  ft. 

Kireliox.  length 9  ft. 

width 3  ft.  .^in. 

"         depth  front 76in. 

tiack Win. 

'•  iiVHtiTial Carbon  sleet 

thickness  of  sheets I'o  in. 

'*  tirick  arch  */ Vus 

water  space,  width  ,  .Kroiil  1  in.;  sides  3mn.;  back  4  In. 

Grate,  kind  of Itockinx  tinker,  with  drop  plate 

SiiioKt'txix,  diiinieter  0111  side (ij  in. 

lenxih   G^Hin. 

NctliiiK,  wire  or  plate Wire  Dettine 

si/.e  uf  iii.'sh  or  perforation Three  meshes  per  inch 

.Stack.  Etraitfht  or  taper Straight 

Our  second  engraving  shows  one  of  Vi  eight-wheel  pas- 
senger engines  recently  built  for  the  Chicpgo  &  North- 
western Railway  for  heavy  fjist  .service  between  Chicago 
and  Council  HlufTs.  The  trains  hauled  sometime  consist 
of  11  cars,  six  of  which  are  sleepers.  While  the  average 
s|>eed  between  terminals  is  not  very  fast,  yet  there  are 
numerous  stops,  causing  fast  running  between,  making  it 
an  exceedingly  hard  sorvice. 

The  driving  wheels  are  75  inches  in  diameter,  and  the 
truck  wheels  are  36  inches.  The  cylinders  are  19  inchas  by 
24  inches,  and  the  firebox  is  8  feet  and  ^  inch  long.    The 


the  nunilicrs  and  lettering,  and  presents  a  handsome  ap 
pea  ranee. 

The  following  gives  the  principal  dimensions  and  {Kiiuts 
of  interest  : 

Kind  of  fuel  to  be  used Bituminous  coal 

Wciuhlon  driverB 78,i>i«i  lbs. 

•'    truck  wheels IT.PtHilbs. 

• '        total 12,1.600  1  bs . 

\\  heel  base,  total,  of  entcinc 23fL  7in. 

'■         dririnK 8  ft.  6  in. 

total  (engine and  tendtrl 47ft.6in. 

IloiKht.  center  of  boiler  alMjve  r.-iiN., 8  ft.  8  in. 

ofstack  '  "      Uft.  llin. 

Heating  surface,  firebox 159.3  gq,  ft. 

"  "  tubes 1.715.6  tq.  ft. 

tlrebrick  tubes :'8.((sq.  ft. 

total I.903.7Bg.  ft. 

G  ra'e  area 26.96  sq .  f  t . 

Drivers,  diameter 75  jn. 

••        material  of  centers  Cast  steel 

Truck  wheels,  diameter...  .Win. 

Journals,  driving  axle,  cize Sin.  dia.  ■  11  in.  long 

truck       ••        ••  (iin.diiu   ■   10  in.  long 

Main  crank  pin.  size,  main  rod  Sii  In.  ■    oU.  jn  ;  side  rod,  IK  in. 
dia.  X  4  in.  long. 

Cylinder*,  diameter , 19  in. 

Piston,  stroke ..   21  In. 

"       rod,  diimoler 3!4  in. 

Kind  of  piston  rod  packing Jerome  metallic 

Main  rod,  length  center  to  center 7  ft.  7mn' 

Steam  ports,  lenntb 20  in 

"      width l^iin, 

Kxhaust  ports,  lenttth iOia. 

width sin. 

Bridite.  width  ...IHla. 
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Vftlres,  kind  of. Allen-Richardaon  Balanced 

greatest  travel 5  m, 

outside  lap  i'4  in! 

inside  clearance 5^  in. 

lead.., 'a-in.  lap  in  full  (fiar  forward  motion  and  back  ec- 
cantric  set  to  give  M  in.  lead  at  6-in.  cut-off  for- 
ward motion. 

Hoiler.  type  of Kxtended  wagon  top 

wurkini;  (team  pressure 190  lbs. 

material  in  barrel Carbon  steel 

thickness  of  nialerial  in  barrel ,';,'Su.Uin. 

diameter  of  barrel  at  first  ring (!•' in 

i^earos,  kind  of  horizontal &;  ultiple  riveted,  butt  with  welt 

inside  and  outside 

•  ..       circumferential Double  riveted 

Thickness  of  tube  sht'ets mn. 

of  crown  sheet *6  in. 

Crown  sheet  stayed  with  Radial  stays  1  in.  diameter 

Dome,  diameter „ 30  in. 

T'lbes,  number 287 

material  Syracuse  iron  No.  H 

outside  diameter 2  in. 

lenRlh  over  sheets ji'f't.  fiin. 

Firebox,  length 8  ft.  ,^  in. 

widih 3ft.  ^-S^in. 

depth  front ""ij  in. 

back 6oHin. 

material        Shoenberecr  steel 

thickness  of  sheets  ..  Back  and  sides.  A  in. 

••        brick  arch?    Yes Supported  on  four  3-in.  tubes 

••         water  space,  width Front,  1^  to.5  in.;  sides,  1  to4Hin.; 

back, 4  in. 

(irate,   kind  of Kocking,  with  drop  plate 

Siiiokebox,  diameter  outside 65  in. 

lencth  from  flue  sheet (16^  in. 

Kihniist  nozzle,  sintfle  or  double .SinKle 

diameter 434  in..  Sin.  and  .'}V4  in, 

distaiiceof  tip  below  center  of  boil^ l^in. 

NcltinK.  "ire  or  plate I'erfVrated  plate 

size  of  perforation  IH  mJUy  A  in. 

Stack.  slraiRht  or  taper Cast  iroiClaper 

least   diameter     Near  bottom,  H  in. 

({reatest  diameter At  top,  16H  in. 

height  alwve  smokebox 3  ft.  6Hin 


tral  &  Hudson  River  Railroad  for  raising  driving-boxes  in 
the  jaws.  It  is  formed  of  a  piece  of  6-inch  brat<s  lulling  set 
in  castings  at  each  end,  and  which  form  the  top  and  iKittotn. 
The}- are  held  together  by  four  J-inch  bolts.  The  piston 
rod  is  a  bar  il  inches  in  diameter  with  a  J-inch  plate  and  a 
cup-packing  bolted  to  the  lower  end.  At  the  top  there  is 
a  casting  having  a  shape  suitable  for  holding  the  boxes. 
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Special  Shop  Tools. 
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Stack  Base  Dies. 
Among  the  many  other  special  tools  that  have  been  made 
and  are  m  use  in  the  shops  of  the  Philadelphia  &  Reading 
Railroad  at  Rea<ling,  Pa.,  are  the  dies  that  are  used  under 
the  steam  liaiiimer  for  stamping  out  the  1  ases  for  the 
smoke-stacks.  The  one  illustrated  is  that  u.sed  for  stamp- 
ing the  bases  for  H)  inch  stacks.  It  will  be  seen  to  consist 
of  a  cast-iron  matrix  finished  to  the  curve  and  outside 
diameter  of  the  ba.se.  This  is  keyed  to  the  anvil,  while  the 
stamp  is  keyed  to  the  hanmier  head  as  indicated  by  the 
center  figure  on  the  left.  The  process  is  exceeduiglv  simple, 
the  heated  plate  is  put  over  the  matrix,  and  the  head  com- 
ing down  forces  it  into  shape.  It  is  the  impression  of  luanj- 
that  hydraulic  pres.sure  is  alone  suited  for  this  class  of 
work,  but  it  is  a  mistake.  A  wide  range  of  stamping  and 
pressing  can  best  lie  done  with  the  steam  hammer.  The 
Scboen  Manufacturing  Co.,  for  example,  stamp  out  all  of 
its  center  plates  iin<ler  the  hammer,  and  do  it  with  a 
rajiidity  that  could  not  l>e  approached  by  the  hydraulic 
press.  Tlie  same  statement  holds  gcxxl  with  regard  to  these 


f  1I 


jaw  can  be  rapidly  ran  np  by  the  hand  lever  in  the  usoal 
way  and  the  final  tightening  secure<l  by  the  ratchet  lever 
to  which  a  long  handle  can  l>e  attached.  It  is  simple, 
strong,  cheap,  rapid  in  action  and  home-made. 
Attachment  for  Slottins-  Boxes. 
Here  is  another  from  the  same  Reading  shftps  that  are 
s<j  rich  in  s|>ecial  contrivances.  This  is  especially  designed 
for  slotting  the  curved  face  in  driviiig-lxtxes,  the  tool  is 
carried  at  tJie  lower  eml  of  a  spindle  that  is  fitted,  at  the 
upper  end,  with  a  clutch  engaging  a  worm  gear.  This 
worm  gear  meshes  with  a  worm  on  the  spindle  shown  in 
the  plan  as  standing  at  an  angle  of  45  degrees  with  the 
center  line  of  the  machine.  After  the  liox  is  brought  to  a 
central  jKWition  with  the  cutting  spindle  the  tiK>l  c4in 
evidently  be  given  a  circular  feed  by  turning  a  hand- 
wheel  on  the  -W-degree  spindle.  The  power  feed  is 
obtained  by  means  of  the  grooved  friction  wheel  on  the  45- 
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degree  spindle.  This  rises  and  falls  with  the  tool.  On 
the  vertical  screw  attached  to  the  frame  and  which  is 
clearly  shown  in  the  side  and  front  elevations,  there  is, 
what  might  he  called  a  friction  rack.  This  can  lie  raised 
and  lowered  by  the  vertical  screw  just  allude«i  to  and  its 
position  is  stich  that  the  friction  wheel  runs  into  it  on  the 
rise,  turns  the  4-i-degree  spindle  and  thus  feeds  the  tool, 
.\s  the  friction  contact  is  lowered  the  wheel  moves  over  it 
for  a  greater  distance  and  the  feed  is  inc-reaw-il.  As  it  is 
raised  the  feed  is  lessene<i,  and  it  is  stopped  hy  .slackening 
the  frictional  contact  of  the  fee<l  wheel. 
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Sleeping  Car  Rates. 

.\s  we  announced  in  our  last  issue,  agitation  haa  been 
going  on  for  some  time  looking  to  a  reduction  of  sleeping 
car  rates,  and  s|>ecially  to  a  roluced  rate  for  iipi>er  Itertlis. 
AI)out  the  liest  exp<isition  of  the  folly  of  the  plan  are  the 
following  remarks  on  the  subje<-t  recently  made  by  aa 
oflScer  of  the  Wagner  Palace  Car  Company,     He  said: 


stack 


STACK  BASE  DIM 

ba.st's.     As   the  dimensions  are  so   fully  given  U|K)n 

the  engraving,  ;iny  recapitulation  of   tliem  is  unnecessary. 

An  Air   Hoist. 

The  hoist  of  which  an  engraving  is  here  given  is  one  that 

is  in  use  in  the  West  Allany  shops  of  the  New  York  Cen- 


Tlie  whole  is  Iwlted  to  a  3- 
jinch  plank,  having  a  passage- 
iway  <'ut  out  on  one  side  for  a 
J-incii  air  pi|>e  leading  into 
the  bottom  of .  the  cylinder 
from  a  three-way  valve  of 
simple  construction. that  has. 
on  the  inlet  side,  a  .screw  cou- 
nectioii  for  making  the 
attachment  to  the  main  air- 
pipes  running  from  the  com- 
press'>r. 

A  Spring:  Vise. 
This  is  not  a  vise  that  is 
ojierated  by  a  spring,  but  is 
designed  to  hold  tlie  leaves  of 
plate  springs  while  the  band 
is  lieing  shrunk  on.  This  is 
also  in  use  in  the  Reading 
shops  of  the  Philadelphia  and 
Reading  Railroad.  Its  con- 
struction as  well  as  its 
principal  diniAsions  are  clearly  shown  by  tbeengrav- 
ngs.  It  consists  of  a  strong  frame  that  includes  one 
jaw  and  is  rigidly  bolted  to  a  heavy  block  set  In  the 
floor.  The  ."^^rew  is  two  inches  in  diameter  and  is  fixed 
while  the  movable  jaw  with  iu  nut  moves  over  it.    This 


ATTACHMEKT  FOR  .SIX)TTTNO  B<)XEf!. 

"I  say  unqualifiedly  that  the  sole  practical  result  in  doioK 
this  wo  lid  iMi  a  net  reduction  in  our  earnings  of  about  3l) 
per  cent,  with  no  advantage  to  the  railroad  company  ope- 
rating our  cars,  and  practically  no  advant^^e  to  the  travel- 
ing public.  The  rate  for  au  upper  berth  between  New  York 
and  Moston  is  §1,  but  the  lower  berths  at  91.50  are  invariably 
sold  first.  We  have  sleeping  oar  tickets  on  sale  in  the  same 
oUiees  where  the  Hoston  and  Xew  York  tickets  are  sold, and 
agents  inform  me  that  passengers  are  just  as  anxious  to 
.st'cure  lower  In-rths  in  the  New  York  cars  at  a  higher  price 
than  is  charged  for  the  upper,  as  they  are  to  procure  the 
lower  berths  ill  our  sleepers  oil  run-*  where  the  price  of  the 
uppers  and  lowers  is  the  same.  I  feel  certain  that  any  one 
who  gives  the  subject  careful  consideration  must  lie  con 
vinred  that  au  attempt  toestablisli  first  and  second  class 

rates  in  a  sleeping-car  would  not  be  successful,  or  appre- 
ciated by  the  traveling  public.  Tno  ordinary  traveling  man 
IH  keen  to  ttecure  a  re<luction  in  railroad  rates  that  does  not 
make  a  second-class  pa«senKor  of  him  but  the  reduction  in 
the  price  of  upper  lierths  would  Dave,  in  my  judgment,  an 
entirely  different  ellcct.  .\  passenger  now  buys  an  uppsr 
Ijcrth  when  the  lowers  are  sold,  on  the  (tasis  of  first  come 
first  served,  and  there  is  no  question  of  caste,  or  tirat  or  sec- 
ond-class ratts  about  the  transaction.  My  experience  war- 
rants me  in  the  belief  that  II!)  passengers  out  of  IflO  would  be 
in  no  way  influenced  by  the  fact  of  an  upper  fierih  fieinK 
sold  at  a  lower  rate,  while,  on  the  contrary.  I  l>elieve  that  in 
many  cases  it  would  absolutely  deter  passengers  from  buy- 
ing upper  berths,  on  the  ground  that  they  would  not  want 
to  be  regarded  as  going  in  for  something  cheaper  than  their 
ueighhors  ia  lower  berths." 
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Campbell's  Combination  Freight  Car. 

In  its  last  March  issue,  the  National  Cak  and  Locomo- 
tive Builder  published  a  brief  general  description  of  the 
combined  stock,  box  and  coal  car  designed  in  accordance 
with  the  suggestions  of  Mr.  Robert  B.  Campbell,  General 
Manager  of  the  Baltimore  &  Ohio  Railroad,  and  Mr.  Howard 
Carlton,  many  of  which  are  now  in  use  on  that  road.  We 
now  present  a  more  detailed  description  of  thin  ii<ipfn1 
type  of    car  than   we  ther  juHitl.u',   ii;;Ml<i    wiiii 


stock  tra£Sc  of  the  Baltimore  &,  Ohio  is  very  considerable, 
but  it  is  nearly  all  an  eastbound  trafBc.  During  the  re- 
turn trip  to  the  West  the  cars  are  generally  hauled  empty, 
as  they  are  unfitted  for  most  kinds  of  westbound  freight. 
Of  course  this  haul  is  a  dead  loss,  and  it  is  to  avoid  such 
loss  that  this  combination  car  has  been  designed.  It  can 
carry  the  eastbound  Htc  stock  trafiBc  most  admirably,  and 
it  can  carry  all  kinds  of  westbound  traffic  as  well,  whether 
it  consists  of  mercbandife.  coal  or  r^ke,  lumber,  long  or 
(Ituit,  ruilfacr^iain.     The  advaDlattes  of  such  acar  are  so 


The  sides  of  the  car  are  of  an  ordinary  form  of  construc- 
tion, as  shown  in  Fig.  1.  The  figure  1  designates  the  verti- 
cal posts  by  which  the  sills,  29,  and  plates  are  joined  ;  2, 
diagonal  braces;  3,  shut  poets:  4,  shut  braces;  and  5,  a 
belt  rail.  Hooked  straining  rods  are  used  in  connection 
with  these  and  constitute  what  is  called  a  "  bastard"  Howe 
truss. 

On  the  right  hand  side  of  the  sectiotial  view,  (Fig.  4),  a 
lining  strip,  6,  is  shown,  which  is  securely  and  permanently 
attached  to  the  side  frame   posts,  bracee,  and   also  to  the 
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FIC.  1.    HALF  OUTSIDE  VIEW  OF  CAMPBELL'S  COMBINATION  STOCK,  BOX  AND  COAL  CAR. 
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FIO.  2.    HALF  LONQITUDINAL  SECTION,  CAMPBELL'S  COMBINATION  CAR. 


superior  illugt  rations,  which  we  are  sure  will  prove  of 
further  interfut  to  the  readers  of  the  National  Car  and 
Locomotive  Builder  while  at  the  same  time  presenting 
much  entirely  new  information  to  the  readers  of  the 
American  Engineer  and  Railroad  Journal,  which 
papers  are  consolidated  in  this  issue. 

The  main  object  sought  in  the  construction  of  this 
type  is  to  provide  cars  that  can  always  carry  a  useful  and 
paying  load;^  which  ever  direction  they  run.    The  live 


obvious  that  comment  is  unnecessary. 

The  mechanical  construction  of  the  car  is  such  that  it 
can  be  readily  changed  into  the  different  classes  of  car, 
and  is  so  constructed  that  it  is  strong  and  durable  when 
used  f«r  any  class  of  freight,  and  it  is  not  an  expensive 
car  to  keep  in  repair. 

Fig.  1  is  a  view  showing  one-half  of  the  outside  of  a  car 
of  this  kind  ;  Fig.  2,  a  longitudinal  section  ;  Fig.  8,  an  end 
view,  and  Fig.  4  atransvarse  aectioii. 


girth  or  belt  rail  6;  7  is  a  lower  longitudinal  lining  strip 
located  several  inches  above  the  floor,  and  8  an  intermedi- 
ate lining,  both  of  which  extend  from  the  side  door  to  the 
end  of  the  car,  and  are  permanently  fastened  to  the  posts 
and  braces.  An  upper  longitudinal-tongued  and  grooved 
lining,  9,  covers  approximately  one-half  the  area  of  the 
space  between  the  girth  and  pate,  and  is  permanently 
secured  to  the  posts  and  bracee.  What  is  called  the 
"  lower  adjustable  side,"  consists  of  two  panels  or  slots,  1 
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and  20,  and  le  shown  in  its  upper  position  on  theriKht-band 
side  of  Fig.  4.  These  slats  are  fastened  together  by  iron  cleats, 
21.  The  edges  of  the  slats  and  also  those  of  the  strips  6,  7 
and  8  are  made  of  an  ogee  form,  so  that  they  will  engage 
with  each  other.  This  adjustable  side  is  made  removable, 
and  can  be  fastened  in  the  position  in  which  it  is  shown  on 
the  right-hand  side  of  Fig.  4,  or  it  can  be  ta^en  down  and 
put  in  the  position  in  which  the  slats  19  and  20  are  shown 
on  the  left-hand  side  of  Fig.  4.  When  it  is  in  the  former 
position,  there  are  open  spaces  between  the  lining,  9,  slats 
19,  20,  6,  9  and  7,  and  the  car  is  then  adapted  for  carrying 
cattle. 

If  it  was  desirable  to  load  it  with  coke  cr  coal,  the 
adjustable  side  19  and  30  would  be  unfastened  and  removed 
from  the  position  in  which  it  is  shown  on  the  right  of 
Fig.  4,  and  placed  in  that  shown  on  the  left  side  of  the 
same  figure,  thus  closing  up  the  spaces  between  the  slats 
6,  8  and  7,  and  leaving  that  between  the  lining  9  and  the 
belt  rail  open  for  loading  the  car.  After  it  is  loaded  with 
this  or  other  kinds  of  freight  it  is  desirable  to  close  this 
space.  To  do  this,  what  are  called  the  "upper  adjustable 
sides"  are  provided.  These  consist  of  tongued  and  grooved 
paneling,  11,  which  is  fastened  to  wrought-iron  cleats  or 
hangers,  12,  which  are  pivotally  connected  to  the  rafters 
at  a.  By  this  means  the  paneling  can  be  raised  up  against 
the  roof,  in  the  position  shown  on  the  right  of  Fig.  4,  or 
when  the  slats,  19  and  20,  are  removed  from  their  upper 
position  it  can  be  lowered  into  the  position  in  which  it  is 
shown  on  the  left  of  Fig.  4.    It  thus  closes  the  opening 


Pennsylvania  Railroads. 


Major  Isaac  B.  Brown,  Superintendent  of  the  Bureau  of 
Railways  in  the  Department  of  Internal  Affairs,  of  Penn- 
sylvania, has  prepared  an  interesting  chapter  for  the  forth- 
coming report  of  the  Department,  on  the  cost  of  railroads 
and  equipment  in  that  State. 

An  examination  of  the  figures  given  shows  that  in  the 
prosperous  days  of  1890,  1891  and  1892  there  was  a  great 
increase  made  in  the  cost  of  roads  and  equipment.  From 
1890  to  1891  there  were  more  than  one  hundred  million 
dollars  added  to  the  cost  of  roads  and  equipment, 
and  from  1891  to  1892,  more  than  ninety  millions.  Here  the 
tide  changed  and  the  annual  percentage  of  increase  in  each 
of  the  three  following  years  was  very  small  compared  with 
the  years  1890  to  1891  and  1891  to  1892.  From  1892  to  1893 
the  increase  was  about  sixteen  millions;  from  1893  to  1894 
altout  nineteen  millions,  and  from  1894  to  the  cloee  of  the 
fiscal  year,  covered  by  this  report,  $41,855,800.    J  .J'-  . 

There  are  eight  great  railway  corporations  whose  cost  of 
road  equipment  is  given  at  mora  than  $50,000,000.  These 
roads  are  the  New  York,  Pennsylvania  &  Ohio.  New  York, 
Lake  Erie  &  Western,  Pennsylvania,  Philadelphia  &  Read- 
ine,  Pittsburg,  Cincinnati,  Chicago  *  St.  Louis.  Lake 
Shore  &  Michigan  Southern,  Western  New  York  &  Penn- 
sylvania. Pittsburg,  Fort  Wayne  &  Chicago. 

From  the  figures  given  by  these  corporations  it  is  found 
that  the  average  cost  of  road  and  eqaipment  per  mile  of 
road  has  been  as  follows :  ;  T  :    .  ". 


ience,  safety  and  comfort  of  its  patrons.  All  these  things 
have  made  the  cost  and  equipment  of  the  Pennsylvania 
road  the  high  figure  given  above,  but  the  security  holders, 
the  patrons  and  the  citizens  of  Pennsylvania  genenJly 
have  the  satisfaction  of  knowing  that,  although  the  coat 
has  been  enormously  large,  the  "Pennsylvania"  is  ac- 
knowledged, both  in  Euroi)e  and  America,  to  be  the  most 
perfect  railway  organization  on  the  globe. 

The  extraordinary  expenses  that  have  made  the  Pmin- 
sylvania  road  cost  so  much  per  mile  ^11  apply  in  a  great 
degree  to  other  Pennsylvania  companies.  It  cannot,  how- 
ever, be  claimed  that  these  causes  have  produced  the  high 
mileage  cost  of  the  New  York.  Pennsylvania  &  Ohio. 
Its  line  of  Toad  is  through  a  territory  when  right  of  way 
was  generally  inexpensive,  and  it  is  but  a  single  track  line. 
It  had  no  mountains  to  traverse,  no  great  rivers  to  bridge, 
no  expensive  municipalities  to  deal  «^th,  and  it  certainly 
has  never  been  burdened  vrith  expensive  terminal  facili- 
ties. Indeed  it  is  hard  to  account  for  the  high  mileage 
cost  of  this  road.  The  average  cost  of  railways  and  equip- 
ment in  the  United  States  is  not  far  from  $63,000  per  mile. 
By  comparison  with  the  cost  of  roads  in  this  section,  it 
will  be  seon  that  there  is  a  great  disparity.  There  are  some 
short  line  roads  in  Pennsylvania  whose  average  cost  per 
mile  is  much  greater  than  that  of  the  New  Yorik.  Pennsyl-  ' 
vania  &  Ohio.  This  is  due  in  most  cases  to  the  great  ex- 
pense incurred  in  procuring  rights  of  way,  and  also  to  the 
fact  that  but  little  or  no  part  of  the  line  is  inexpensive,  and 
there    s  therefore  no  chance  of  reducing  the  average.    For 
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END  VIEW  AND  TRANSVERSE  SECTION,  CAMPBELL'S  COMBINATION  FREIGHT  CAR. 
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Completely,  and  its  ogee-shaped  edges  make  a  tight  joint 
with  the  adjoining  slats.  It  will  be  seen  that  when  the 
lower  adjustable  side  is  in  the  position  shown  on  the  left  of 
Fig.  4  the  whole  side  of  the  car  is  closed,  and  is  made 
watertight  by  means  of  the  ogee  edges  of  the  slats,  and  it  is 
thus  adapted  for  carrying  merchandise  freight.  A  number 
of  ingenious  devices  have  been  provided  for  making  this 
transformation  and  fastening  the  different  parts  securely 
in  their  different  positions. 

For  the  transportation  of  cattle,  hinged  troughs,  70,  are 
provided,  which  are  attached  to  a  longitudinal  rod,  72,  Fig. 
1  which  can  he  turned  by  a  crank,  73,  so  as  to  bring  the 
troughs  into  the  position  for  use  as  shown  on  the  right  of 
Fig.  4,  or  they  can  be  turned  upward  as  represented  on  the 
left  side  of  this  same  figure.  For  carrying  a  supply  of 
water,  tanks.  65,  Figs.  1  and  3,  are  provided  which  are 
connected  by  suitable  pipes  so  that  water  can  be  delivered 
to  each  of  the  troughs. 

Iron  hay  racks  shown  in  Figs.  2  and  4  are  also  placed 
in  the  upper  part  of  the  car  near  the  roof,  with  doors  in  the 
latter  for  supplying  the  racks.  Ventilating  doors,  64,  Fig. 
4,  are  placed  in  the  ends  of  the  car  and  also  small  sliding 
doors,  76,  at  opposite  oblique  comers  for  loading  steel  rails, 
long  timber,  lumber,  etc. 

Such  a  car  can  be  used  in  carrying  one  class  of  freight 
in  one  direction  and  another  class  in  the  opposite  direction, 
thereby,  it  is  evident,  enabling  the  transportation  oom- 
fianies  to  reduce  the  empty  haulage  of  their  cars  to  a 
minimum  and  to  practically  double  the  carrying  capacity 
of  their  common  freight  cars. 


New  York,  Pennsylvania  A  Ohia.. 
Lake  Sbor«  &  MicbiKan  Houlhern. 
New  York,  Lake  Erie  &  Western.. 
Pennsylvania. 


Philadelphia  &  Reading 

PitUburtc,  Cincinnati.  Chlcaso  &  St.  lx>nia. 

Weaiem  New  York  JC  Pennsylvania 

Plttsbarg,  Fort  Wayne  &  Chicago 


.$386^88 

.  97771 
.  302.386 
.  213.705 
.  336.001 
.  8&.H61 
.  81.169 
.   106,773 


It  is  true  that  the  railways  of  Pennsylvania  have  a  greater 
capitalization,  or  show  a  greater  cost  per  mile  of  road, 
than  those  of  most  other  States,  but  there  are  cogent 
reasons  for  this  apparent  excessive  cost.  First,  there  is  no 
State  in  the  Union  whose  railways  are  so  gi;nerally  on  the 
advance  line  of  protection  ;  and,  second,  there  is  no  State 
in  the  Union  where  railwaj  construction  has  been  more 
expensive.  Traversing  and  tunneling  great  mountains, 
bridging  numerous  and  broad  rivers,  constructing  double, 
triple  and  quadruple  tracks,  together  with  the  expenditure 
of  extraordinary  amounts  for  the  rights  of  way  in  rich 
farming  regions  and  numerous  municipalities,  and  the 
securing  of  the  best  terminal  facilities,  have  made  the  rail- 
ways of  Pennsylvania  show  an  exceedingly  high  rate  of 
cost  per  mile  of  road. 

No  person  conversant  with  the  cost  of  railway  equip- 
ment and  railway  construction  can  fail  to  observe  the  al- 
most limitless  cost  of  constructing  and  equipping  the 
Pennsylvania  Railroad.  Its  equipment  is  superb,  and  is 
always  maintained  in  the  most  improved,  substantial  and 
perfect  manner;  its  roadbed  is  perfect,  and  its  stone  and 
iron  bridges  are  the  best  product  of  engineering  skill.  The 
design  of  the  company  seems  to  be  to  conserve  the  conven- 


Instance,  the  cost  of  cODStniCtion  alone  <J  the  Connecting 

Railroad  is  given  as  $509,805:  the  Ohio  Connecting.  $403,- 
669;  the  Schuylkill  River  East  Side,  $818,181. 

The  cost  of  the  Philadelphia  &  Reading  Terminal,  which 
includehi  the  expenditure  for  one  of  the  most  magnificent 
and  expensive  stations  in  the  world,  and  for  the  right  of 
way  through  the  city  of  Philadelphia,  is  reported  as 
$7,926,031  per  mile.  This  road  is  only  a  little  over  a  mile 
in  length.  There  are,  however,  only  a  few  roads  that  have 
so  high  a  deg^ree  of  cost  per  mile. 


An  Extended  Use  of  Copper. 

Attention  has  often  been  called  to  the  increase  in  the 
demand  for  copper,  caused  by  the  extension  of  electrical 
work  in  various  directions.  An  instance  of  a  new  demand 
for  the  metal  is  found  in  the  recently  issued  annual  report 
of  the  Western  Union  Telegraph  Company.  The  company, 
during  the  year  ending  with  June  last,  added  to  its  wire 
lines  a  net  length  of  11,859  miles,  and  over  10,000  mUee  of 
the  new  wire  are  of  copper.  The  report  states  also  that 
the  company  has  adopted  the  policy  of  replacing  all  defec- 
tive iron  wires  on  its  line  with  copper,  the  intration  being 
to  use  that  material  alone  on  all  the  principal  lines  here- 
after. The  advantages  of  saving  in  weight,  increased 
capacity  for  electrical  transmission  and  diminished  liability 
to  interruption  from  atmospheric  conditions  are  sufiicient 
to  make  the  copper  wires  more  economical  in  the  end,  not- 
withstanding tbeir^greater  first  cost. 
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EDITORIAL    ANNOUNCEMENTS. 


AdTertlsementn. — Sothing  will  be  inserted  in  this  journal 
for  pay.  except  in  the  advertising  pages.  ITie  reading 
ftagea  trill  contain  only  such  matter  as  tee  consider  of  in- 
termit to  our  readers. 


Special  Notice.— ,4s  the  AMERICAN  ENOmnR,  Car 
Builder  AND  Railroad  JotrBNAL  is prin^erl  and  ready 
for  mailing  on  the  last  day  of  the  month,  correspondence, 
advertisements,  etc.,  intended  for  insertion  must  be 
received  not  later  than  the  2oth  day  of  ecuh  month. 


ConU\\m\\on%.— Articles  relating  to  railway  rolling  stock 
construction  and  management  and  kindred  topics,  by 
those  who  are  practically  acquainted  with  these  subjects, 
are  specially  desired.  Also  early  notices  of  official 
changes,  and  additions  of  new  equipment  for  the  road  or 
the  shop,  by  purchase  or  construction. 


To  Snbscriberi.— 7'A«  Americak  Encinebr,  Car  Bdildbr 
AND  Railroad  Journal  is  mailed  regularly  to  every 
auhscHI>*r  each  month.  Any  subscriber  wfw  fails  to 
receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  d^livery,  and  in  case  the  paper  is  not 
then  obtained  this  office  should  be  notified,  so  fheU  the 
mi.'tsing  paper  may  be  supplied.  When  a  fiabscribor 
changes  tail  address  he  ought  to  notify  this  office  at 
once,  so  that  the  paper  may  be  sent  to  the  proper  desti 
nation. 

AiniOUHCEMEHT  OF  C0H80LIDATI0H. 

In  the  present  number  of  this  publication  the  National 
Car  and  Locomotive  Builder  has  been  consolidated  with 
the  American  Engineer  and  Railroad  Journal,  with  the 
title  of  American  Engineer  Car  Builder  and  Railroad 
Journal.  It  will  hereafter  be  published  monthly  under  the 
editorial  supervision  of  Mr.  M.  N.  Forney,  assisted  by  Mr. 
Waldo  H.  Marshall,  heretofore  editor  of  the  i2ai7tmj/lfa«f^ 
JtfeoAanic, published  in  Chicago. 

Mr.  George  H.  Baker,  w4)o  for  the  past  four  years  has 
edited  the  National  Car  and  Locomotive  Builder,  re- 
tires when  this  issue  is  mailed,  and  in  doing  so  desires  to 
express  to  each  reader  his  appreciation  of  the  support 
and  courteous  treatment  he  has  uniformly  receivetl  at 
the  hands  of  the  patrons  of  the  paper.  ]\Hi3  thanks  are 
specially  due  and  are  most  sincerelr^end^yd  to  tha  rail- 
road officers  in  all  parts  of  the^oun1*y,  who  by  their 
kindly  help  aided  him  in  making  the  National  Cab  and 
Locomotive  Builder  interesting  and  instnictiTe  to  its 
readers.  He  came  to  the  editorial  chair  from  practical 
railroad  work  with,  high  esteem  for  the  sincerity,  integrity 
and  progressiveness  of  American  railroad  officers,  and  be 
retires  with  this  sentiment  strengthened  and  enhanced 
beyond  question.  No  class  of  Americans  excel  in  the  pos- 
session, in  high  degree,  of  the  first-named  qualities,  and 
the  superior  efficiency  of  American  railroads  and  their 
equipment  (especially  their  rolling  equipment)  to  that  of 
the  railroads  of  the  world,  proves  their  progressiveness. 

Sincerity  and  integrity  of  purpose  are  chief  among  the 
foundation  principles  of  right  living  and  of  civilization. 
Progressiveness  is  the  motor  of  civilization,  conveying  us 
always  to  better  things  in  every  walk  of  life.  It  is  the 
spirit  of  Wordsworth's  "  Happy  Warrior," 

"  Who,  not  content  that  former  worth  stands  fast. 
Looks  forward,  persevering  to  the  last 
From  well  to  better— daily  self  surpassed." 
It  is  the  province  of  the  technical  railroad  papers  to  pro- 
mote this  quality  and  herald  its  achievements ;  and  in 
doing  this  they  have  done,  and  are  doing,  a  work  of  incal- 
culable  advantage  to  railroad  interests,  to  railroad  men, 
and  to  the  patrons  of  these  leaders  as  well  as  servants  of 
civilization.  During  its  26  years  of  existence  the  National 
Car  and  Locomotive  Builder  stood  second  to  none  in  the 
quality  and  success  of  its  efforts  to  fulfill  its  mission,  within 
its  scope,  as  indicated  above  ;  and  during  its  last  four  years 
it  was  sjiecially  successful  in  promoting  safer  methods  of 
passenger  car  construction,  greater  care  of  locomotive 
boilers,  and  the  adoption  of  improvements  looking  to  the 
more  economical  operating  of  locomotives. 


The  resistance  of  trains  to  being  hauled  constitutes  the 
work  that  locomotives  in  overcoming  it  must  perform. 
Any  increase  in  this  resistance  is  a  tax  upon  locomotives, 
and  any  decrease  in  such  resistance  enables  locomotives  to 
perform  more  useful  work  (haul  more  cars  or  make  better 
time)  with  the  same  expenditure  of  power.  It  is  therefore 
evident  that  e£Forts  to  decrease  train  resistance  are  in  the 
line  of  economy  and  greater  efficiency.  Train  resistance 
is  really  made  up  of  several  "  resistances,"  or  it  has 
several  elements,  such  as  the  resistance  of  the  air,  the 
rolling  friction  of  the  wheels  on  the  rails,  journal-box 
friction  and  the  inertia  of  the  load.  Probably  the  most 
susceptible  to  reduction  of  all  these  is  journal-box  friction. 
In  cold  weather  this  friction  is  greatly  increased  because 
of  the  vicosity  of  the  congealed  oil.  We  treated  this 
matter  at  some  length  in  the  last  (December,  1895)  issue 
of  the  National  Cab  and  Locomotive  Buildeb,  and  will 
not  go  into  it  again  here  further  than  to  say  that  carefully 
conducted  railroad  laboratory  tests  have  demonstrated  that 
with  a  fall  of  temperature  of  70  degrees  the  friction  was 
doubled  with  the  same  oil.  Dilution,  preferably  with  kero- 
sene, to  a  fluid  consistency  in  actual  service  is  the  beet 
remedy  for  this  evil. 

Our  present  purpose  is  to  call  attention  to  another  pos- 
sible means  of  reducing  journal-box  friction,  and  this  is 
by  giving  to  new  axle-journals  a  smoother  finish  than  is 
generally  done  before  they  are  put  in  service.  Persons 
familiar  with  the  usual  condition  of  new  axle-journals 
know  that  they  are  much  less  smooth  than  journals  that 
have  seen  some  service.  Actual  service  gives  a  smooth, 
high  polish,  the  equal  of  which  is  not  even  attempted  in 
most  shops  building  new  equipment  or  putting  in  "  new 
wheels"  beneath  old  equipment.  In  fact,  it  is  commonly 
expected  that  new  equipment  will  have  hot  axle-joumals, 
and  that  "  new  wheels"  in  old  equipment  will  "  run  hot." 
This  is  principally  because  of  the  commonly  too  rough  sur- 
face of  new  journals.  There  are  few  more  potent  causes 
of  train  delays  than  "  bot  boxes,"  and  in  this  connection 
the  experience  of  the  Missouri  PaciUc  Railway  should  be 
valuable  to  every  person  interested  in  the  most  efficient 
ofteration  of  rolling  equipment.  As  we  announced  a  year 
ago,  it  is  the  practice  of  the  mechanical  department  of  this 
road  to  give  a  high  polish  to  the  journals  of  all  axles  and 
crank  pins  before  they  are  put  in  8ervice,and  we  then  illus- 
trated (National  Cab  and  Locomotive  Bcildeb,  January, 
1895,  and  described  a  tempered  steel  roller  of  cheap  and 
simple  construction  used  for  burnishing  the  journals.  This 
roller  burnisher  takes  no  metal  from  the  journal,  but  com- 
passes the  surface  about  .002  of  an  inch,  and  imparts  a 
harder  and  smoother  finish,  and  higher  gloss  than  we  ever 
saw  imparted  by  the  longest  and  most  successful  service. 
On  the  road  named  this  methad  has  been  foimd  to  give  the 
sine  qua  non  for  avoiding  hot  boxes. 

It  may  be  assumed  as  true  that  the  harder  and  smoother 
any  two  surfaces  are,  the  less  will  be  the  amount  of  fric- 
tion between  them.  Watchmakers  know  that  fine  steel 
pivots,  running  in  highly  polished  holes  cut  in  the  hardest 
jewels,  give  rise  to  the  least  amount  of  friction,  and  con- 
sequently such  surfaces  are  always  chosen  for  fine 
watches,  as  the  disturbance  of  the  motion  is  thus  reduced 
to  aminimum.  An  apparent  excepti<ni  to  this  is  found  in 
the  case  of  Babbitt  metal,  which  is  comparatively 
soft.  We  do  not  attempt  to  offer  any  explanation  of  this 
apparent  exception  to  the  general  rule — for  an  exception 
it  certainly  is.  In  selecting  the  material  for  axle  and 
crank-pin  journals  it  is  important  that  the  material  be 
hard  and  close-grained.  Open-grained  surfaces  will  begin 
to  cut  sooner  or  later,  and  when  once  this  action  fairly 
sets  in  it  is  almost  impossible  to  stop  it.  Where  wrought- 
iron  Is  used,  it  is  important  that  the  fibers  of  the  bar  of 
which  the  axle  is  made  be  thoroughly  welded  together.  If 
they  be  left  in  a  loose  and  fibrous  condition,  and  the  direc- 
tion of  the  motion  be  at  rii;ht  angles  to  the  direction  in 
which  the  fibers  run,  it  will  be  impossible  to  produce  a 
smooth-running  journal. 

One  of  the  greatest  benefits  conferred  upon  mechanics 
by  the  modem  improvements  in  the  manufacture  of  steel 
and  iron  is  the  introduction  of  a  hard,  non-fibrous  material 
for  journals.-  Common  steel,  good  enough  for  all  purposes 
except  the  making  of  fine  edge-tools,  can  now  be  had  at  a 
very  moderate  price,  and  wherever  a  journal  is  required  to 
give  the  best  satisfaction,  it  should  be  made  of  steel. 

In  finishing  the  surfaces  of  jotimals,  great  care  ought  to 
be  taken  to  avoid  the  use  of  emery.  It  is  wonderful  how 
readily  the  hard-cutting  grains  of  emery  and  similar  pol- 
ishing substances  become  imbedded  in  iron,  brass  and  other 
materials,  and  then  act  just  like  diamond  drills.  Every 
watchmaker  knows  that  a  copper  wheel  or  disk  smeared 
with  diamond-dust  will  rapidly  cut  the  hardest  steel,  and 
the  action  is  the  same  in  regard  to  all  metal  surfaces  to 
which  emery  has  been  applied  with  o^nsiderable  force,  as 
in  the  ordinary  process  of  polishing.  Smoothness  is  an 
essential  requisite  in  all  surfaces  that  slide  or  roll  one  upon 
the  other,  but  this  smoothness  ought  in  all  cases  to  be 
attained  by  bumisbing  in  the  manner  described,  or  by  cut- 
ting with  sharp  steel  tools,  and  not  by  polishing  with 
grinding  substances. 


If  there  is  one  thing  that  the  average  traveler  appre- 
ciates more  highly  than  anything  else,  even  placing  it 
above  comfort  and  safety,  to  say  nothing  of  the  luxuries 
of  the  limited  express,  it  is  the  certainty  that  the  train 
upon  which  he  is  journeying  will  arrive  at  its  destination 
on  time.  Perhaps  this  is  valued  more  highly  in  this 
country  than  elsewhere  on  account  of  the  rarity  of  its 
attainment^  for  wheiua  railroad  officer  asserts,  as  was 
done  at  the  New  York  Railroad  Club  the  other  evening, 
that  the  result  of  an  investigation  of  carefully  compiled 
statistics  leads  to  the  conclusion  that  upon  a  great  trunk 
line,  provided  with  every  facility  for  the  moving  of  its 
trains,  34  per  cent,  of  them  are  late,  the  general  public  is 
apt  to  think  that  a  much  higher  average  prevails  on  the 
majority  of  roads,  even  though  it  may  not  quite  touch  the 
point  given  by  one  speaker,  where,  out  of  some  275  trains 
used  by  him  on  a  certain  road  between  April  and  January, 
only  one  was  on  time,  and  that  one,  to  put  it  in  the  form 
of  an  Hibemianisra,  was  a  minute  late. 

But  whether  the  average  is  thirty-four  or  one  hundred 
per  cent.'  it  is  very  certain  that  the  proportion  of  trains 
arriving  at  destination  behind  time  is  very  much  greater 
than  it  should  be,  and  certainly  so  far  as  our  own  per- 
sonal observation  goes,  is  very  much  greater  than  it  is  in 
European  countries.  If  this  is  so,  then  our  Yankee  smart- 
ness seems  to  be  of  no  avail,  for  what  does  it  really  profit 
the  country  that  we  run  one  train  the  fastest  in  the  world 
if  the  other  ninety  and  nine  drag  along  into  the  terminals 
at  intervals  of  from  one  minute  to  four  hours  behind  the 
schedule? 

At  the  meeting  of  the  New  York  Railroad  Club  already 
referred  to,  it  \^as  shown  that  less  than  U  per  cent, 
of  the  train  detentions  were  due  to  failures  of  equipment, 
and  that  the  remainder  can  be  laid  at  the  door  of  the 
operating  department.  But  to  the  passenger  it  matters 
little  whether  the  locomotive  looses  a  crank  pin  or  the 
dispatcher  his  wits,  so  long  as  the  train  fails  to  carry  out 
the  contract  virtually  made  by  the  compaiiy  when,  by  the 
publication  of  its  timetable,  it  promises  to  the  traveler  on 
train  10  that  he  shall  reach  A  at  10:30  a.  m.,  but  does  not 
land  him  there  until  noon. 

He  knows  that  something  is  wrong,  but  what  he  cannot 
always  determine.  Personal  observations  and  personal 
opinions  are  always  liable  to  the  error  of  the  personal 
equation  and  must  therefore  be  carefully  weighed  before 
being  accepted  ;  and  with  this  preface  it  seems  to  us  that 
the  great  majority  of  detentions  which  we  have  been  abl^ 
to  sift  to  their  sources  may  be  referred  to  as  caused  eit 
by  an  overloading  of  the  locomotive  or  the  interference  of 
the  freight  trains  that  have  blocked  the  way  of  the  pas- 
senger trains.  This  means  bad  judgment  and  bad  despach- 
ing.  It  is  poor  judgment  to  schedule  a  train  at  a  speed  so 
high  that  the  locomotive  can  just  make  time  when  all  con- 
ditions are  favorable,  and  that  a  slight  rain,  a  head  wind, 
a  little  more  slate  in  the  coal,  an  excursion  of  slowly  mov- 
ing coimtry  people,  or  an  extra  car,  will  mean  a  steady 
loss  of  time  from  one  end  of  the  division  to  the  other. 
Yet  this  is  just  what  we  do  see  in  everyday  railroad- 
ing. Roads  running  to  competing  points  compete  on  time 
as  well  as  rates,  and  from  actual  observation  of  accom- 
plished facts  we  are  led  to  the  belief  that,  in  some  in- 
stances, the  less  favorably  situated  road,  both  with  refer- 
ence to  motive  power  and  profile  of  track,  will  crowd  its 
through  time  down  so  as  to  meet  the  time  of  its  competitor 
on  paper,  though  the  officers  must  know  that  they  cannot 
fulfill  their  promises,  and  that  their  trains  must  run  late. 

Passengers  will  more  readily  take  a  train  using  11  hours, 
on  the  timetable,  to  accomplish  a  certain  journey  if  there 
is  a  certainty  that  11  hours  means  11  hours  than  they  will 
a  train  taking  10  hours  on  paper  with  an  equal  certainty 
that  that  10  hours  means  10^,  and  it  seems  strange  that 
railroad  managers  are  so  slow  to  appreciate  this  fact. 
Hence,  if  trains  are  overloaded  there  is  but  one  remedy  : 
apply  more  power.  Either  run  two  sections  or  double- 
head  ;  but  whatever  it  may  cost,  it  will  be  found  to  pay  to 
get  there  on  time,  and  the  moral  of  this  first  lesson  is — do 
not  overload  the  locomotive. 

Regarding  the  second  class  of  detentions,  freight  trains 
blocking  the  track,  the  first  impression  is  that  that  means 
bad  despatching,  but  as  it  is  a  general  condition  on  almost 
every  road  in  the  country,  whether  it  be  single  or  double 
tracked,  but  especially  in  the  case  of  the  former,  so,  as  the 
deepatchers  are  men  that,  as  a  class,  must  rank  above  the 
average  in  intelligence  and  careful  application  and  attention 
to  business,  we  are  led  to  inquire  whether  the  duties  of  a 
despatcher  are  not  beyond  the  limitations  of  the  human 
mind  to  properly  execute.  When  we  know  of  despatchers 
issuing  800  orders  in  a  trick  of  eight  hours  it  appears  that 
It  is  about  time  to  shorten  hours  or  change  the  system. 

To  change  the  system  can  mean  but  one  thing  and  that 
is  the  soheduling  of  freight  trains  and  instead  of  ruoning 
them  by  telegraph,  running  them  by  timetable.  Why 
not?  The  system  has  been  tried  and  worked  for  years 
abroad  and  it  would  and  should  be  more  of  a  task  to  con- 
vince a  European  manager  that  the  telegraph  is  the  proper 
method  of  operating  freight  trains,  than  it  would  be  to 
convert  an  American  manager  to  the  use  of  the  schedule 
system.  The  one  has  the  merit  of  success  to  recommend 
it.  Passenger  trains  in  France  and  Oermany  run  on  time 
and  a  careful  observation  of  many  hundreds  of  traias 
failed  to  find  one  that  either  arnved  at  destination  or 
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passed  intermediate  stations  behind  time.  This  does  not 
mean  that  trains  are  never  late,  but  that  one  observer  has 
totally  failed  to  catch  a  train  in  the  act,  a  condition  that 
no  one,  in  this  coiiutry,  would  fail  in  if  the  investigations 
were  prolonged  through  a  single  half  day.  With 
this  apparent  record  at  its  back  and  the  facts  as 
well  known  as  they  seem  to  be,  it  seems  strange 
that  the  system  has  no  foothold  in  this  country. 
We  acknowledge  that  the  work  of  the  compilation  of  time- 
table on  a  single  track  road  doing  a  heavy  business  would 
be  immense,  but  when  once  done  it  is  at  least  finished  for 
the  season,  and  the  relief  to  the  despatchers  would  be  even 
greater.  To  issue  300  orders  in  eight  hours,  is  to  assume 
responsibilities  that  are  too  great  to  contemplate,  and  to 
run  risks  that  come  very  close  to  being  criminal,  and  when 
we  consider  the  actual  mental  capacity  of  the  average  des- 
patcber  we  are  led  to  a  suspicion  that  the  limit  of  elasticity 
of  his  capabilities  are  very  frequently  exceeded. 

The  operating  department,  stands  confessedly  convicted 
of  the  responsibility  for  most  detentions  to  passenger  trains, 
and  if  the  majority  of  those  detentions  are  due,  as  we  be- 
lieve they  are,  to  the  overloading  of  engines  and  the  inter- 
ference of  freight  trains,  it  certainly  does  seem  that  it 
would  be  worth  while  from  a  business  sUmdpoint  and  for 
the  advantages  that  would  certainly  follow  the  reputation 
of  running  trains  on  time,  to  make  an  application  of  the 
two  remedies  that  we  have  indicated  and  which  have 
worked  so  well  and  produced  such  markedly  eood  results 
on  foreign  railroads. 


The  series  of  articles  begun  in  this  issue  on  the  Construc- 
tion and  Maintenance  of  Railway  Car  Equipment  will  ex- 
tend through  several  months,  and  will  doubtless  prove  of 
much  practical  interest  to  those  connected  with  the  con. 
struct  ion  and  repair  of  cars.  The  author  of  the  articles  is 
Mr.  Oscar  Antz.  General  Foreman  of  the  car  shops  of  the 
Lake  Shore  &  Michigan  Southern  Railway  at  Cleveland, 
O.  Mr.  Antz  is  a  member  of  the  American  Railway  Master 
Mechanics'  Association.  He  graduated  at  the  Stevens  In- 
stitute of  Technology  in  1878,  and  obtained  oonsiderable 
practical  experience  in  the  Meadows  shops  of  the  Pennsyl- 
vania Railroad,  and  worked  through  different  grades,  in- 
cluding the  shop  and  drafting  room.  He  was  then  made 
['Foreman  of  the  South  Amboy  shops,  which  posi- 
'tion  he  held  for  three  years,  and  afterward  was  Assistant 
Master  Mechanic  of  the  Meadows  shops  for  three  years. 
From  the  latter  position  he  resigned  to  become  Division 
Master  Mechanic  of  the  Central  Railroad  of  Georgia, 
which  position  he  held  for  two  years. 


Proposed  Michigan  Central  Bridge  at  Detroit. 

The  Michigan  Central  Railroad  has  decided  to  erect  a 
high  bridge  of  three  spans  to  cross  the  river  at  Detroit  that 
connects  Lakes  Erie  and  Huron,  and  a  bill  has  been  intro. 
duced  in  Congress  to  provide  for  its  erection.  The  main 
channel  spanis  to  be  not  less  than  1,100  feet  in  clear  width 
between  the  masonry  piers,  of  which  there  are  to  be  only 
two,  and  the  clear  head-  room  for  vessels  under  the  spans  is 
not  to  be  less  than  140  feet.  The  probable  cost  of  the  struct. 
ure  is  estimated  at  $4,000,000. 

The  Michigan  Central  has  long  enjoyed  the  reputation  of 
being  unsparing  in  its  efforts  to  please  its  patrons.  The 
decision  to  build  this  bridge  is  another  illustration  of  thig 
predominant  spirit.  The  passage  of  the  Detroit  River  by 
ferry  has  always  caused  considerable  loss  of  time  and  un- 
pleasant switching.  A  bridge  will  remedy  this,  and  prove 
an  added  attraction  for  travelers  for  this  already  exceed- 
ingly pleasant  route. 


Oil  Fuel  in  the  Navy. 


The  recently  issued  report  of  the  Bureau  of  Steam  Engi- 
neering to  the  Secretary  of  the  Navy  states  that : 

"  By  reason  of  our  ability  to  secure  a  large  supply  of 
this  combustible,  a  series  of  experiments  should  be  made 
with  petroleum  to  find  out  its  value  for  torpedo  boats 
and  the  smaller  types  of  vessels.  In  order  to  make  these 
experiments  bf  any  value  they  would  have  to  be  long  con- 
tinued in  order  that  the  various  burners  might  not  only  be 
tested  for  efSciency  but  also  for  endurance.  One  of  the 
gunboats  now  building  at  Newport  News  would  be  an  ad- 
mirable vessel  for  testing  the  merits  of  liquid  fuel.  The 
tests  should  not  only  be  progressive  but  they  should  be  va- 
ried. One  of  the  particular  questions  to  be  determined 
would  be  how  much  increased  power  over  that  furnished 
by  natural  draft  could  be  secured  by  burning  the  liquid  in 
conjunction  with  coal.  Another  important  question  that 
might  be  solved  would  be  the  effect  of  the  various  fuels  on 
the  ends  of  the  tubes.  It  is  safe  to  say  that  valuable  aid 
would  be  rendered  by  those  interested  in  the  development 
of  the  oil  industry,  and  an  opportunity  has  now  occurred 
when  the  value  of  liquid  fuel  for  naval  purposes  can  be 
definitely  determined." 


A  Locomotive  Water-Tube  Boiler. 


During  the  discussion  of  Mr.  J.  Snowden  Bell's  paper  on 
Wide  Fireboxes  for  Locomotives"  at  the  November  meet- 
ing of  the  Western  Railway  Club,  Mr.  William  Forsyth, 
Mechanical  Engineer  of  the  C.B.  &Q.  R.  R.,  suggested  the 
use  of  water  tube.boilers  f  or  locomotives  to|increaae  the  poe- 


sible  heating  surface  without  resortmg  to  excessive  boiler 
weight.  The  accompanying  engraving  reproduces  drawings 
that  show  the  proposed  plan  of  such  a  tx>iler.  la  speaking 
of  the  matter  Mr.  Forsyth  said: 

"Mr.  Bell  says  that  in  making  boilers  attention  has  prin- 
cipally been  paid  to  enlarged  heating  surface,  which  is  ob- 
tained largely  through  the  tubes;  the  heating  surface  has 
not  grown  in  proportion  to  the  larger  g^ate  surface.  In  th^ 
Wootten  boilers,  which  are  so  wide,  the  heating  surface,  to 
absorb  the  large  amount  to  be  burned  on  this  grate,  ha 
not  increased  nearly  as  rapidly  as  the  grate  has  increased. 
Now,  in  getting  large  capacity  in  a  locomotive,  we  have,  I 
think,  nearly  reached  the  limit  to  which  we  can  go  in  a 
production  of  steam  with  these  large  boilers  without  enor- 
mously increasing  the  weight  with  the  ordinary  type  of 
locomotive  boiler. 

"Recently  Mr.  Yarrow,  in  England,  has  built  some  tor- 
pedo boat  destroyers,  in  which  he  has  used  water-tube 
boilers.  In  torpedo  boats  themselves  he  first  used  loco- 
motive boilers,  but  when  a  speed  service  was  required  of 
35  miles  an  hour  he  resorted  to  the  use  of  a  water -tube 
boiler;  and  they  are  also  used  in  the  various  navies  of  the 
world  where  a  large  capacity  is  required  in  a  compact 
space. 

"  It  seems  to  me  that  in  the  development  of  locomotive 
boilers  requiring  much  larger  steam  capacity,  that  a  water- 
tmbe  boiler  might  be  made  to  be  successful,  and  I  have 
made  a  plan  of  something  of  that  kind,  in  which  I  obtained 
a  heating  surface  in  the  firebox  of  579  square  feet,  which 
is  from  four  to  five  times  the  heating  surface  in  an  ordinary 
locomotive  firebox.  In  this  design  also  there  are  no  stay- 
bolts,  except  in  the  front  leg,  and  the  firebox  can  be  made 
as  the  road  limits  will  allow,  so  that,  although  that  design 


Exhibits  fat'.the*  Next  Conventiona. 


The  next  conventions  of  the  Master  Car  Builders'  and 
Master  Mechanics'  Association  will  be  held  at  Congress 
Hall,  Saratoga  Springs,  N.  Y.,  June  17th  to  24tb,  inclusive. 

It  is  the  wish  of  the  Joint  Committee  of  the  Associations 
that  a  very  complete  exhibition  be  made  of  all  goods  and 
devices  used  in  their  respective  departments,  particularly 
new  and  improved  machinery,  and  especially  air  com- 
pressors, pneumatic  lifts  and  tods.  In  order  that  such 
may  be  shown  to  the  best  advantage,  it  has  been  decided 
to  furnish,  free  of  charge  to  the  exhibitor,  steam,  com- 
pressed air,  and  power,  and  it  is  very  desirable  that  those 
intending  to  make  an  exhibit,  apply  for  space  as  early  as 
possible.  The  Standing  Committee  has  contracted  with 
Congress  Hall  for  accommodations  for  supply  men  at  fol- 
lowing rates  :  Single  room,  |3  per  day  ;  double  room, 
one  person,  $4  per  day;  double  rooms,  two  persons  each, 
|3  per  day. 

Exhibitors  may  have  space  reset  ved  by  applying  to  W. 
C.  Ford,  Secretary  of  the  Standing  Committee  of  the  Sup- 
ply Men's  Association,  Room  No.  19,  No.  29  Broadway, 
New  York  City. 


A  President's  Private  Car. 


A  special  car  for  the  use  of  President  Stuyvseant  Fish, 
of  the  Illinois  Central  Railroad  Company,  was  recently 
completed  and  put  in  service.  The  car  is  69  feet  6  inches 
long  over  the  sills,  and  10  feet  j  inch  wide.  Hinson 
combination  platforms  are  used.  The  windows  have 
double  shades,  white  outside  and  dark  inside.  The  dining- 
oom    is  arranged  to    accommodate   13  persons  at   the 
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WATER-TTTBE  BOILERS  FOB  LOCOMOTIVBB. 

''  ■ 

as  it  is  may  not  be  entirely  practicable  for  locomotives,  yet 
it  meets  the  requirements  of  a  large  grate,  of  dispensing 
with  staybolts  almost  entirely,  and  of  providing  an 
increase  in  heating  surface  much  larger  than  the  grate 
surface  is  increased." 


table.  There  are  three  staterooms,  each  with  private 
toilet  rooms  and  dressers,  and  two  of  them  have  uprig^ht 
folding  beds. 

The  inside  finish  of  the  car  is  in  polished  mahogany  ex- 
cept at  the  rear  end,  where  quarter-sawed  oak  is  used.  It 
is  lighted  with  Pintsch  gas,  and  is  also  wired  for  electric 
lights,  electric  heating  and  electric  fans.  The  cloeets  are 
of  the  Campbell-House  i>att^m.  The  wasbstands  and 
water  coolers  are  white  metaUand  hammered  scrap  axles 
are  used,  and  the  trucks  have  88-inch  Krupp  steel-tire 
wheels. 


The  Fastest  B«g-ular  Train. 


Central  Ztailway  Club. 


The  next  regular  meeting  of  this  Club  to  be  held  at  the 
Hotel  Iroquois,  on  Friday,  Jan.  10,  1896,  will  be  the 
annual  meeting,  at  which  officers  will  be  elected  for  the 
ensuing  year.  The  business  session  will  be  followed  by  a 
banquet  in  the  evening.  The  tickets  have  been  fixed  at 
$2  (including  ont  lady),  and  can  be  obtained  from  the 
secretary,  who  should  be  advised  not  later  than  Jan.  5, 
how  many  seats  are  desired  at  the  banquet. 

The  following  reports  will  be  considered : 

">Vhen  Locomotive  Boiler  Tubes  require  to  be  safe  ended 
should  the  safe  end  be'  welded  to  the  tube  proper  with  a  lap 
weld  or  butt  weld,  and  in  what  respect  is  one  method  pref. 
erable  to  the  other?  What  would  be  the  comparative  cost 
of  these  two  methods?"  Committee:  J.  H.  Moore,  J.  N. 
Weaver. 

"Injury  caused  by  the  Drippings  of  Salt  Water  from  Re- 
friKerator  Cars  to  Track  Bolts,  Trucks,  etc."  Committee : 
A.  M.  Waitt,  Chairman;  John  S.  Lentz,  C.  J.  BtJTLER. 

Committee  on  Nominations:  A.  C.  Robson,  Chairman; 
LaMott  Ames,  E.  A.  Miller,  Eugene  Chamberlain,  J.  A. 
Chubb. 

Committee  to  Arrange  Annual  Banquet :  F.  B.  Griffith, 
Chairman;  W.H.  Gardner,  B.A.Bkn80N,0.  P.  Letchworth, 
Habrt  D.  Vought. 

Discussion  will  be  bad  on  the  following : 

Master  Car  Builders'  Rules  of  Interchange,  as  revised  at 
Pitteburg,  by  a  committee  composed  of  members  of  railroad 
clube. 

Topical  questions  submitted  by  members. 


The  New  Central  &  Hudson  River  Railroad  increased 
the  scheduled  speed  of  its  Empire  State  Express  on  Dec.  4 
from  an  average  of  51  miles  an  hour  to  53.33  miles  an 
hour  between  New  York  and  Buffalo.  For  more  than 
four  years  this  train  has  made  its  daily  run  of  440  miles  in 
820  minutes,  including  four  stops  and  38  slow-downs.  Its 
new  time  of  495  minutes  is  not  that  of  an  experimental 
run,  but  is  scheduled  for  daily  service  between  New  York 
and  Buffalo  until  a  further  reduction  becomes  practicable . 
The  speed  of  the  best  trains  of  foreign  nations  is:  England, 
51.75  miles  an  hour;  Germany,  51.85;  France,  49.88;  Bel- 
gium, 45,04;  Holland,  44.73;  Italy,  42.34;  Austria-Hun- 
gary, 41.75.  America  now  heads  the  list  with  53.33  miles 
an  hour  to  the  credit  of  the  Empire  State  Express. 


The  Pacific  Cable  Company. 


A  meeting  was  held  in  New  York,  Dec.  7,  to  complete 
the  organization  of  the  above-named  company.  It  will  lay 
a  cable  in  the  Pacific  Ooean  to  Oonnect  San  Francisco  with 
the  prc^wsed  American  naval  statloB-at  Pearl  River  Har- 
bor, Sandwich  Islands,  and  to  Japan,  China.  Australia  and 
India.  It  is  understood  that  the  contract  relations  between 
the  Western  Union  Telegraph  Company  and  the  English 
Atlantic  cables  expressly  provide  that  the  Western  Union 
Company  is  free  to  use  a  Pacific  cable  route  with  the  coun- 
tries named,  but,  aside  from  this  fact,  it  is  asserted,  it  will 
be  in  the  interest  of  all  the  Atlantic  cables  to  send  their 
messages  to  the  East  via  this  Pacific  cable,  as  it  is  esti- 
mated that  more  than  90  per  cent,  of  the  traffic  is  Eiiix>- 
pean.  Thus  the  establishment  of  an  American  Pacific 
cable  will  attract  to  it  a  large  traffic  which  is  now  diverted 
to  other  lines. 
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Mr.  E.  C.  Osbom  has  been  appointed  General  Manager 
of  the  Poughkeepsie  &  Eastern. 

Mr.  A.  L.  Rives,  General  Superintendent  of  the  Panama 
Railroad,  has  resigned. 


Mr.  Collis  Shanks  has  resigned  the  position  of  General 
Foreman  of  the  South  California  shops  at  Los  Angeles.Cal. 

Mr.  W.  E.  Symons,  Master  Mechanic  of  the  Atchison, 
Topeka  &  Santa  Fe,  at  Raton,  New  Mexico,  has  resigned. 

-'  Mr.  T.  S.  Inge  has  been  appointed  Master  Mechanic  of 
the  new  Burlington  (N.  C.)  shops  of  the  Southern  Railway. 

Mr.  Charles  F.  Mayer,  President  of  the  Baltimore  &  Ohio 
Railroad,  has  resigned. 

Mr.  J.  W.  Karaer  has  been  appointed  General  Manager 
of  the  St.  Louis,  Belleville  &  Southern,  with  headquarters 
at  St.  Louis. 

.  Mr.  G.  A.  Miller,  who  has  been  Acting  Master  Mechanic 
of  the  Florida  East  Coast  Railway,  has  been  appointed 
to  the  position.      

Mr.  R.  L.  Herbert  has  been  appointed  Master  Mechanic 
of  the  Southern  Pacific  at  Victoria,  Tex.,  vice  Mr.  L  R. 
Gamott,  transferred. 

Mr.  Albert  Griggs,  Assistant  Superintendent  of  Motive 
Power  of  the  Chicago  &  Eastern  Illinois  Railroad,  has  re- 
signed and  the  position  has  been  abolished. 

Mr.  C.  E.  Schaff,  Assistant  General  Manager  of  the 
Cleveland,  Cincinnati,  Chicago  Sc  St.  Louis  Railroad,  has 
been  appointed  General  Manager  of  the  same. 

Mr.  George  B.  Roberts,  President  of  the  Pennsylvania 
Railroad,  was  on  December  12  chosen  Permanent  Chair- 
man of  the  Board  of  Control  of  the  Joint  Traffic  Associa- 
tion.   

Mr.  A.  D.  Allibone  has  been  appointed  Purchasing  Agent 
of  the  Wisconsin  Central,  with  headquarters  at  Milwaukee, 
Wis.,  to  take  effect  January  1.  in  place  of  Mr.  J.  A.  Whal- 
ing, resigned. 

Mr.  J.  R.  Lane  has  been  appointed  Superintendent  of  the 
Macon  &  Birmingham,  in  charge  of  transportation,  road- 
way and  machinery  department,  w(l&  headquarters  at 
Macon.  Ga.  / 

Mr.  I.  W.  Fowle.  who  has  been  Master  Mechanic  of  the 
first  district  of  the  Cincinnati,  New  Orlea"s  &  Texas  Pacific, 
at  Somerset,  Ky.,  for  about  three  years,  has  resigned  to 
engage  in  other  business. 

The  death  of  Mrs.  Emiline  Westinghouse  has  been  an- 
nounced. She  was  the  mother  of  George  Westinghouse, 
Jr.,  and  H.  H.  Westinghouse.  Mrs.  Westinghouse  was  86 
years  old.  

Mr.  W.  C.  Peterson  has  been  appointed  Foreman  of  the 
motive  power  and  car  departments  of  the  International  & 
Great  Northern  Railway,  with  headquarters  at  San  An- 
tonio, Tex.  

T .  Mr.  B.  P.  Bryan  has  been  appointed  General  Manager  of 
the  Terminal  Railroad  Association  of  St.  Louis,  succeeding 
Mr.  Joseph  Ramsey,  Jr.,  who  has  become  General  Mana- 
ger of  thfe  Wabash  Railroad.  .■,-■'■■ 

Mr.  Philip  Campbell,  General  Manager  of  the  Birming- 
ham, Sheffield  &  Tennessee  River  road  in  Northern  Ala- 
bama, has  resigned.  His  successor  is  Mr.  Samuel  Hunt, 
General  Man&ger  of  the  Cincinnati,  Portsmouth  and  Vir- 
ginia.   

Mr.  T.W.  Adams,  formerly  foreman  of  car  repairs  of  the 

Bobton  shops  of  the  Boet3n  &  Albany  Railroad,  and  a 

son  of  Mr.  F.  I>.  Adams,  of  that  road,  has  been  appointed 

M.ister  Car  Builder  of  the  New   England   Railroad,  with 

Jieadquarters  at  Norwood,  Mass. 


Mr.  E  H.  Talbot  has  been  appointed  the  Eastern  repre- 
sentative of  the  Railway  Age  and  Northwestern  Rail- 
roader. He  will  be  assisted  by  Mr.  W.  C.  Ford,  who  for 
three  years  has  represented  the  paper  in  the  E^l.  Mr. 
Talbot  was  the  founder  of  the  Railway  Age,  and  was  its 
President  for  15  years. 


Mr.  William  Apps,  formerly  Master  Car  Builder  of  t 
Illinois  Central,  has  been  appointed  General  Master  Car 
Builder  of  the  Canadian  Pacific  at  Montreal.  He  succeeds 
Mr.  John  Higginson,  who  recently  resigned.  Mr.  Appa 
was  formerly  in  charge  of  the  car  department  of  the  Great 
Northern.  He  was  afterward  Master  Car  Builder  of  the 
Western  of  Alabama,  and  has  also  been  with  the  Chicago 
&  Eastern  Illinois,  and  the  Illinois  Central. 


Burglar  Proof  Sxpreaa  Can. 


Mr.  Patrick  Sterling,  Locomotive  Superintendent  of  the 
Great  Northern  Railway  of  England,  died  at  Doncaster, 
England,  November  11,  aged  75  years.  The  vacancy  has 
lieen  filled  by  the  appointment  of  Mr.  H.  A.  Ivatt,  for- 
merly Locomotive  Engineer  of  the  Great  Southern  & 
Western  Railway  of'Englarid.'*' 


Mr  Richard  Durborow  has  been  promoted  to  be  Master 
Mechanic  of  the  West  Philadelphia  shops  of  the  Pennsyl- 
vania, vice  M.  Garrett,  retired,  and  R.  H.  Garland  has 
been  promoted  from  General  Car  Inspector,  with  head  - 
quarters  at  Altoona,  to  be  Assistant  General  Foreman  of 
the  West  Philadelphia  shops,  succeeding  Mr.  Durborow. 


Mr.  P.  H.  Schreiber,  who  has  been  Master  Mechanic  of 
the  second  district  of  the  Cincinnati,  New  Orleans  &  Texas 
Pacific  for  the  past  six  years  at  Chattanooga,  Tenn.,  has 
had  his  jurisdiction  extended  over  the  entire  Chattanooga 
division,  with  charge  of  the  Someiset  shops  in  connection 
with  those  at  Chattanooga.  His  headquarters  will  be  at 
Chattanooga,  as  heretofore. 


On  Jan.  1st  Mr.  Chas.  M.  Hays  assumes  the  duties  of 
General  Manager  of  the  Grand  Trunk  Railway,  to  which 
position  he  was  appointed  some  months  ago,  succeeding 
Mr.  L.  J.  Seargeant,  who  retires  from  the  management  of 
the  road  to  act  in  an  advisory  capacity  to  the  Board  of  Di- 
rectors in  London.  Mr.  Hays  is  an  able  manager,  and  his 
friends  expect  that  he  will  make  a  record  on  the  Grand 
Trunk  which  will  l>e  creditable  to  himdelf  and  exceedingly 
satisfactory  to  the  owners  and  patrons  of  the  road. 


Mr.  William  F.  Merrill,  General  Manager  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  nas  resigned  to  become  Sec- 
ond Vice-President  of  the  Erie  Railway  in  charge  of  the 
operating  department  Mr.  Merrill  has  been  General  Man- 
ager of  theC,  B.  &  Q.  since  1890,  succeeding  Mr.  E.  P. 
Ripley.  He  was  tx>m  in  1843,  at  Montague,  Mass.,  and 
began  railroad  service  in  1866,  and  was  employed  as  a 
civil  engineer  on  several  Western  roads  until  1880, when  he 
became  a  Division  Superintendent  on  the  Wabash.  Two 
years  later  he  went  to  the  Chicago  &  Alton  as  General  Super- 
intendent, and  a  year  later  he  became  Superintendent  of 
the  Iowa  hnes  of  the  C.  B.  &  Q.,  and  four  years  later  Gen- 
eral Manager  of  the  Hannibal  &  St.  Joseph  and  the  Kan- 
sas City,  St.  Joseph  &  Council  Bluffs  railroads,  which  form 
a  part  of  the  Burlington  system.  He  occupied  this  position 
until  be  was  promoted  in  1890  to  be  General  Manager  of 
the  C. ,  B.  &  Q.  proper.  It  is  announced  that  he  is  to  be 
succeeded  by  Mr.  W.  C.  Brown,  who  has  been  General 
Manager  of  the  H.  &  St.  J.  and  the  K.  C,  St.  J.  &  C.  B 
roads  since  1890 


The  Greatest  Auction  Sale. 


The  world's  greatest  auction  sale  occurred  at  Topeka, 
Kan.,  on  December  10,  when  the  vast  property  of  the 
Atchison,  Topeka  ft  Santa  Fe  Railroad  Company  was  sold 
to  Messrs.  Eklward  King,  Charles  C.  Beaman  and  Victor 
Morawetz,  representatives  of  the  Reorganization  Com- 
mittee. The  reading  of  the-notice  of  sale  occupied  30  min- 
utes. This  done.  Judge  Johnson  said  that,  in  pursuance  of 
the  notice  of  sale  just  read,  he  offered  the  property  to 
the  highest  bidder. 

"  What  am  I  offered  ?  "  the  auctioneer  asked. 

"  I  offer  $80,000,000."  said  Edward  King,  in  a  low  voice. 

"Do  I  hear  any  more  bids?  "  cried  Judge  Johnson.  "Once 
twice,  the  last  call.  The  property  is  sold  W  Edward  King, 
Charles  C.  Beaman  and  Victor  Morawetz." 

This  ended  the  greatest  auction  sale  ever  known,  and  the 
crowd  dispersed  to  the  Federal  Building,  where  Judge 
Caldwell  held  a  session  of  court  to  confirm  the  sale. 

As  indicating  the  Immensity  of  the  sale  it  may  be  stated 
that  the  system  proper  embraces  4,670  miles  of  railroad,  on 
which  are  now  being  used  864  locomotives,  38,187 
freight  cars,  and  584  passenger  cars.  The  system  has  practi- 
cally been  built  within  the  past  twenty  years,  the 
extension  into  Chicago  being  only  about  seven  years 
old.  Originally  the  line  was  intended  to  parallel  the 
old  Santa  Fe  trail,  over  which  was  transported  the  greater 
part  of  the  commerce  of  the  plains.  Over  100  days  were 
required  to  reach  Santa  Fe  by  freighters  over  this  historic 
trail,  the  same  route  now  being  covered  in  twenty-eight 
hours  by  the  road's  overland  trains.  This  commerce  of 
the  plains  g^ew  to  such  proportions  that  in  1858  there  were 
on  the  trail  3,500  men  in  some  way  engaged  in  this  traffic. 
In  that  year  there  were  registered  at  Council  Grove,  Kan., 
1 ,827  wagons,  429  horses,  5,316  mules,  15,714  oxen,  and  67 
carriages  or  passensrer  vehicles.  During  that  year  there 
were  9,608  tons  of  freight  carried  over  the  route,  equal  to 
about  500  carloads.  There  was  over  |2,500,000  directly  in- 
vested in  this  business,  with  another  $1,000,000  as  an  mci- 
dental  investment.  The  trail  started  from  Fort  Leavenworth 
and  from  Independence  Landing,  formed  a  junction  just 
below  Lawrence,  struck  the  Arkansas  near  where  Great 
Bend  is  now  situated,  following  the  river  100  miles 
crossed  and  passed  through  the  sandy  country  for  about 
60  miles  to  the  Cimarron,  which  stream  it  followed  to 
near  the  southwest  comer  of  Kansas,  thence  in  a  general 
southwesterly  direction  to  Sante  Fe ,  780  miles  from  Inde- 
pendence Landing.  The  present  line  of  the  Santa  Fe  fol- 
lows practically  the  same  route  of  the  trail.  Great  opposi- 
tion was  made  by  the  freighters  to  the  building  of  the 
line. 

The  history  of  the  management  of  the  company  since  it 
was  fir8t  organized  has  beep  a  most  varied  one,  and  so 
many  bright  railroad  officials  have  stepped  to  its  head 
with  ^eat  reputations  as  managers  and  had  to  retire 
beaten  and  oftentimes  with  discredit  to  themselves  that 
the  road  has  come  to  be  known  in  railroad  circles  as  a 
"man  killer."  In  President  E.  P.  Ripley,  however,  and 
Vice-Presidents  D.  B.  Robinson  and  Paul  Morton,  an  ex- 
ceedingly able  group  of  practical  and  progressive  railroad 
men  is  now  placed  in  control  of  this  largest  railroad  in  the 
world,  and  it  is  the  confident  expectation  of  those  who 
know  their  ability  and  the  resources  of  the  road  that  the 
troubles  of  this  great  company  are  near  an  end. 


A  good  deal  has  been  said  of  late  regarding  the  con- 
struction of  so-called  burglar-proof  express  cars  for  service 
on  some  of  the  railroads.  The  reports  were  to  the  effect 
that  these  new  cars  were  to  be  made  of  sceel  with  no 
windows  or  doors,  or  end  platforms,  and  that  they  would 
be  "  collision  proof."  The  President  of  the  Adams  Ex- 
press Company,  CoI.Lk  C.  Weir,  in  talking  of  the  matter 
recently,  said  : 

"  It  Is  all  nonsense.  We  have  cars  equipped  with  burglar- 
proof  and  fl  reproof  safes.  These  are  strapped  to  the  floor  of 
the  car,  and  they  are  as  smooth  as  a  baby's  cheek.  There 
isn't  a  crack  where  train  robbers  could  possibly  insert  pow- 
der. When  a  train  is  attacked,  and  the  robbers  place  a 
revolver  under  the  nose  of  the  messenger,  he  similly  tells 
them:  "  All  riirht,  boys,  help  yourselves.  There  is  the  safe; 
I  can't  open  it."  And  that  stumps  them.  Whenever  a  rob- 
bery la  reported,  we  are  deluged  with  letters  from  all  sorts 
of  cranks  and  inventors  over  the  country,  each  one  of  whom 
has  a  patent  that  is  the  only  preventive.  Only  a  short  time 
time  aRO  we  had  one  letter  from  a  chap  who  wished  us  to 
keep  what  he  bad  to  offer  an  inviolable  secret.  He  said  that 
he  bad  not  patented  it,  and  was  only  waiting  to  Iteitr  from 
us.  His  plan  called  for  the  construction  under  thereof  of 
the  car  of  a  chamber  with  falling  doors.  As  sooims  the 
robbers  entered  the  car,  all  the  mesaenKer  bad  to  do  was  to 
throw  a  switch.  This  let  down  the  doors  of  the  concealed 
chamber.  As  soon  as  the  doors  fell,  a  blast  of  air  was  created 
from  some  mysterious  source,  and  countless  numbers  of  little 
balls  of  India  ink  would  be  thrown  Into  the  car,  brandins; 
every  man  jack  of  the  robbers  indelibly  for  future  identifica- 
tion, to  say  nothing  of  scaring  them  to  death. 

"Another  chap  I  remember  had  a  scheme  that  was  unique. 
It  consisted  of  the  placinft  of  a  cylinder  in  the  car.  The 
moment  the  messenger  appreciated  that  he  was  attacked  all 
he  had  to  do  was  to  drag  the  safes  into  the  cylinder  and  lock 
them  up  there  alone  with  himself.  The  cylinder  was  punc- 
tured with  boles,  which  commanded  every  part  of  the  car, 
and  through  them  he  could  shoot  the  robbers  down  one  by 
one.  When  we  asked  him  what  was  the  matter  with  the 
robbers  shootiaK  back  through  these  same  holes  and  punc- 
turing the  messenger,  he  was  stumped  and  retired.  On  some 
of  the  Western  roads  tbey  are  now  trying  a  new  plan.  Each 
express  car  is  equipped  with  one  or  more  cylinders  of  small 
diameter,  which  are  filled  with  a  powerful  chemical  prepara- 
tion. The  instant  the  messenger  inside  has  reason  to  think 
that  his  car  is  threatened  be  takes  the  cylinder  down  from  its 
case  and  drops  it  through  a  prepared  opening  in  the  floor  of 
his  car.  Then,  by  a  pressure  of  the  foot  or  some  other  simple 
method,  be  Ignites  the  thing.  The  chemicals  flame  out  and 
illuminate  the  country  for  a  great  distance  around.  The 
cylinder  becomes  a  great  torch.  The  experiment  is  being 
tried  there,  but  whether  it  will  be  a  success  or  not  remains 
to  be  seen. 

So  far  as  this  company  is  concerned,  there  is  not  at  the 
present  time'a  single  man  out  of  durance  vile  who  ever  rob- 
bed the  company;  that  is,  enless  his  term  has  expired.  ThiH 
is  true  from  the  days  of  the  Reno  gang,  and  that  was  more 
than  30  years  ago.  It  costs  money  to  round  them  up,  but  we 
never  let  up  in  the  search." 


The  Car  Builders'  Demand. 


One  of  the  moet  marked  features  of  the  lumber  trade 
this  year  has  been  the  steady,  large  and  imperative  demand 
from  railroad  companies  and  car  shops  for  car  building 
material.  The  panic  of  1898  and  the  resulting  depression 
in  general  business  largely  stopped  the  requirement  for  car 
and  other  railroad  material.  About  the  only  buyers  were 
roadsia  the  hands  of  receivers,  which  were  able  to  devote 
part  of  ^he  earnings  to  the  maintenance  of  way  which 
suppeeedyto-be  solvent  roads  devoted  to  the  paying  of  in- 
terest. .Jrhe  result  was  that  a  year  ago  and  in  a  more 
marked  degree  in  1894  side  tracks  and  freight  yards  were 
encumbered  with  disabled  equipment  which  was  not  im- 
mediately needed,  and  for  the  repair  of  which  there  were 
no  available  or  appropriated  funds. 

In  the  midst  of  such  a  condition  of  things  came  a  revi- 
val in  business,  a  revival  which,  without  much  of  the 
boom  element  in  it,  nevertheless  was  substantial  and 
large.  Repair  work  was  taken  up  with  vigor,  and  as  the 
year  progressed  it  was  evident  that  new  equipment  was 
needed.  Consequently  the  car  shops  have  been  crowded 
with  work  both  on  repairs  and  new  construction,  with  a 
marked  influence  on  the  lumber  trade. 

The  remark  has  t)een  made  that  the  salvation  of  the 
lumberman  of  Georgia  has  been  the  demand  for  car  ma 
terial.  The  fir  manufacturers  of  Oregon  and  Washington 
have  largely  benefitted,  and  in  every  line  of  the  lumber 
trade  the  freight  car  requirement  has  given  business  and 
profit.  This  has  been  so  even  in  the  white  pine  trade  and 
is  one  of  the  moet  cheerful  features  of  the  winter  season, 
for  the  car  demand  has  not  yet  abated  in  any  marked 
degree. 

In  the  wholesale  markets  like  Chicago,  the  quietude  of 
later  December  and  early  January  is  enlivened  by  an 
overhauling  of  the  yards  in  getting  out  car  lining  and 
other  similar  stock.  A  common  board  or  strip  may  have 
at  one  end  four  or  five  feet  which  is  just  what  the  car 
builder  wants  ;  and  when  otherwise  the  yard  crews  have 
little  to  do,  they  are  taking  down  piles  and  remanufactur- 
ing  the  lumber  in  them  so  as  to  get  better  results  in  the 
aggregate  than  could  otherwise  be  the  case.  The  175,000 
miles  of  railroad  in  the  United  States  with  their  require- 
ment for  ties,  bridges,  fencing,  stations  and  cars  furnish  a 
no  inconsiderable  proportion  of  the  lumber  requirement  of 
the  country.— 27»«  Tvnbtrman. 
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The  Mosfr<  AdvtmtageotiB  Dimensions  for  Locomotive 
1  /  Exhaust-pipes  and  Smoke-stacks. 


BT  INSPECTOR  TROSKE. 

[Previous  to  the  consolidation  of  the  National  Car  and 
Locomotive  Builder  with  the  American  Enoineeb  and 
Railroad  Jonrnal  three  portions  of  a  translation  of  Herr 
Troake's  very  valnable  paper,  were  published  in  the  last- 
named  journal.  It  »ucceediDg  portions  were  continued 
seriatum  in  the  new  publication,  the  readers  of  the  National 
Car  and  Locomotive  Builder  would  have  been  without 
these  first  parts.  It  has,  therefore,  been  thought  best  to  re 
publish  them  in  the  consolidated  journal.] 

It  is  well  known  that  the  efficiency  of  a  locomotive  de- 
pends more  upon  the  steaming  qualities  of  its  boiler  than  it 
doe«  upon  the  proper  dimensions  being  given  to  its  principal 
parts  and  the  adhesive  weight  that  may  be  upon  its  wheels, 
and  that  this  steaming  quality  is,  in  turn,  dependent  upon  the 
combustion  taking  place  upon  the  grate,  and  that  this  is 
finally  dependent  upon  the  strength  of  the  draft.  If  this 
latter  is  too  weak,  the  fire  barns  sluggishly  and  the  steam 
production  is  low;  while,  on  the  other  band,  if  it  is  too  strong 
there  will  be  many  pieces  of  unburned  coal  drawn  through 
the  flues,  wkich  will  accumulate  in  the  smokeboz  as  cin- 
ders, oftentimes  even  blocking  up  that  space,  or  a  por- 
tion |will  be  thrown  out  of  the  stack  as  sparks; 
either  case  serving  to  increase  the  coal  consumption 
unnecessarily.  The  draft  may  even  be  so  violent,  as 
a  result  of  improper  dimensions  being  given  to  the  ex- 
haust-pipe and  the  smoke  stack,  that  in  many  locomotives 
it  will  be  found  that  the  fire  no  longer  rests  quietly  upon  the 
grates,  but  dances  up  and  down  upon  them;  which  not  only 
has  the  evil  efiect  of  increasing  the  consumption  of  coal  by  a 
very  appreciable  amount,  but  admits  more  cold  air  through 
the  air  spaees  into  the  firebox  than  is  actually  needed  for 
maintaining  combustion.  This  excess  of  air  lowers  the  tem- 
perature in  the  fire-box  and  the  tubes,  and  as  a  consequence 
injures  the  production  of  steam.  By  contracting  or  enlarging 
the  month  of  the  exhaust-pipe,  we  know  that  we  can  easily 
increase  or  weaken  the  draft,  but  there  are  well-defined  limits 
in  both  of  these  directions.  Contraction  goes  hand  in  hand 
with  an  injurious  back  pressure  upon  the  piston,  resulting  in 
Just  so  much  work  lost  by  the  locomotive;  while  an  increase 
in  the  diameter  of  the  pipe  causes  a  lessening  of  the  vacuum 
In  the  smokebox  and  firebox,  so  that  finally  the  equalizing 
reserve  action  of  the  exhaust  disappears,  and  the  four  ex- 
hausts for  each  revolution  of  the  driving  wheels  are  always 
sharply  defined  from  each  other,  the  steam,  instead,  as  is  the 
case  when  running  at  high  speeds,  of  approaching  continuity, 
now  issues  from  the  stack  under  separate  impulses,  and  thus 
no  longer  acts  uniformly  upon  the  fire,  but  in  a  jerky  manner- 
These  are,  therefore,  the  outlying  limits  to  good  and  economL 
cal  consumption  of  coal. 

Furthermore,  we  are  dependent,  not  only  upon  the  proper 
size  of  the  exhaust  nozzle,  but  also  upon  its  position  below  the 
bottom  of  the  stack  opening,  and  upon  the  dimensions  of  the 
stack  itself — that  is,  upon  its  diameter,  height,  and  position. 
These  four  dimensions  have  no  less  influence  upon  the  action 
of  the  fire  and  the  generation  of  steam  than  the  exhaust  noz- 
zle itself.  As  with  the  exhaust  nozzle,  so  by  enlarging  or 
diminishing  the  size  of  the  stack,  the  draft  may  be  lessened 
or  increased,  also  by  shortening  or  lengthening  the  same 
and  finally  by  raising  or  lowering  the  exhaust  nozzle  with 
reference  to  the  stack. 

historical  9e:etch.    ' -" 

Soon  after  the  construction  of  the  first  railway,  experi- 
ments were  instituted  for  the  purpose  of  locating  the  exhau  s 
nossle  in  the  most  efficient  position,  and  it  is  well  known 
that  Stephenson  owes  his  victory  in  the  locomotive  contest 
at  Rainhill,  in  1829,  to  the  fact  that  he  was  the  first  to  make 
an  application  of  the  exhaust  nozzles  to  boilers  for  inducing 
a  greater  draft.  Pambour,  in  1836,  was  the  first  to  institute 
a  systematic  series  of  experiments.  He  made,  however, 
only  a  few,  and  the  results  that  he  obtained  are  of  no  great 
value.  Nevertheless  Pambour  set  forth  the  proposition  that 
the  exhaust-pipe  pressure  varies  directly  as  the  speed  of 
the  piston  and  the  generation  of  steam  per  hour,  and, 
therefore,  inversely  to  the  sectional  area  of  the  pipe  itself. 
He  considered  that  the  pressure  In  the  exhaust-pipe  was 
the  same  as  the  back  pressure  upon  the  pistons,  until,  in 
1847,  it  was  proven  by  Gouin  and  Le  Chatelier  that  this  is 
not  the  case.  Among  the  French  engineers  who  busied 
themselves  with  this  question  at  that  time  was  Polonceau. 
He  made  some  special  experiments  with  exhaust  nozzles  of 
various  sizes. 

Clark  first  threw  light  on  these  subtle  relationships  by 
means  of  his  very  important  and  thorough  investigations 
which  were  made  in  1850.  They  were  made  upon  a  large 
number  of  locomotives,  and  from  them  the  following  results 
were  obtained  : 

1.  The  vacuum  in  the  smoke-box  stands  in  direct  relation- 
ship to  the  pressure  in  the  exhaust-pipe.  That  is,  the  vacuum 
expressed  in  inches  of  a  water  colnmn  gives  the  pressure  in 
the  exhaust-pipe  in  inches  of  mercury : 

Vacuum  in  smoke-box  1 


13.0 


pressure  in  exhaust-pipe 
or,  in  round  numbers,  ^f, 

2.  The  draft  creating  properties  of  the  exhaust  is,  first  of 
all,  dependent  upon  the  form  and  size  of  the  stack  and  the 
position  of  the  nozzle.  Above  does  the  height  of  the  ex- 
haust opening  and  the  diameter  of  the  stack  influence  this 
matter. 

3.  With  each  stack  there  is  seme  maximum  sizeof  exhaust 
nozzle  that  will  produce  the  best  results.  For  a  given  boiler 
there  is  only  one  diameter  of  stack  that  is  most  efficient ;  and 
for  all  other  diameters  the  nozzle  must  be  contracted. 

4.  The  best  position  for  the  exhaust  nozzle  is  that  from 
which  the  steam  will  be  blown   vertically  into  the  stack. 

*  Translation  of  a  paper  read  before  the  German  Society  of  Me- 
chanical Kngineera. 


Hence  the  center  line  of  the  nozzle  must  coincide  exactly 
with  that  of  the  stack. 

5.  The  products  of  combustion  must  be  able  to  enter  the 
stack  easily,  either  by  making  the  bottom  bell-shaped,  or, 
better  still,  by  locating  the  exhaust  opening  below  the  top 
of  the  smokebox  by  about  the  diameter  of  the  stack. 

The  exhaust  will  thus  be  al  ways  blown  through  and  through 
the  products  of  combustion,  and  not  merely  over  the  top  of 
the  same.  A  straight,  vertical  exhaust  pipe  is  therefore 
greatly  to  be  preferred  to  the  crooked  pipe  that  was  formerly 
in  general  use,  since  it  offers  less  resistance  to  the  steam  as 
well  as  to  the  gases  in  their  passage  to  the  stack. 

6.  The  proper  sectional  area  of  the  exhaust  nozzle  is 
dependent  upon  the  grate  area,  the  sectional  area  of  the 
tubes,  the  diameter  of  the  stack,  and  the  size  of  the  smoke- 
box; 

The  larger  grate  area  and  the  sectional  area  of  the  tubes 
in  the  firebox  tube-sheet,  and  the  smaller  the  diameter  of 
the  stack  and  the  size  of  the  smokebox,  the  larger  it  is  pos- 
sible to  make  the  nozzle. 

7.  In  order  that  a  stack  may  work  at  its  maximum  efficiency, 
it  must  have  a  length  that  is  approximately  about  four  times 
its  diameter. 

8.  The  smallest  sectional  area  of  stack  that  was  observed 
was  one-fifteenth  of  the  grate  area,  and  this  permitted  the 
use  of  a  larger  exhaust  nozzle  than  any  other  larger  stack. 
So  that  these  ol>8ervations  are  taken  to  indicate  that  this 
proportion  (one-fifteenth)  is  the  most  efficient. 

9.  The  exhaust  nozzle  may  have  a  sectional  area  equal  to 
from  one-sixty-sixth  to  one-ninetieth  of  the  grate  area,  pro- 
vided that  the  sectional  area  of  the  tubes  in  the  firebox  tube- 
sheet  shall  be  made  from  one-fifth  to  one-tenth  of  the  grate 
area. 

10.  The  vacuum  in  the  firebox  is  from  one-third  to  one-half 
of  that  in  the  smokebox. 


.;.-.,-^  .,  Fig.  1  ■-;■.. 

[the  ZEUNER  apparatus.  '       ' 

It  should  be  remarked  just  here  that  the  English  locomo- 
tives of  those  days  had  very  small  grates,  whose  area  did  not 
average  more  than  12  square  feet  ;  hence.  Rules  9  and  10 
cannot  be  applied  to  locomotives  of  the  present  day.  Also, 
Rule  3  and  the  second  paragraph  of  Rule  6,  in  which  it  is 
stated  that  the  exhaust  nozzle  can  be  enlarged  as  the  diam- 
eter of  the  stack  is  made  smaller,  cannot  be  applied  in  its 
general  construction  to  locomotives.  According  to  the  Han- 
over experiments,  the  vacuum  can  be  increased  by  making 
the  diameter  of  the  stack  less.  With  this,  if  the  original 
vacuum  is  to  be  retained,  the  nozzle  may  be  enlarged,  which 
will  result  in  the  lowering  of  the  pressure  in  the  exhaust- 
pipe,  and  the  back  i»«ssure  upon  the  piston;  but,  as  I  stated 
at  the  opening  of  this  paper,  this  enlargement  of  the 
nozzle  must  take  place  bntween  narrow  limits,  else  the 
combustion  will  be  poor  and  the  coal  consumption  in- 
creased. For  this  reason,  then,  it  would  be  inexpedient 
to  use  that  small  size  of  stack  that  would  permit  the  largest 
nozzle  to  be  used. 

Furthermore,  my  investigations  have  led  me  to  the  belief 
that  it  is  generally  desirable  to  use  as  large  a  stack  as 
possible.  Especially  worthy  of  note  in  the  Clark  rules  that 
are  given  above  are  the  results  2  and  6, wherein  it  is  asserted 
that  the  height  of  the  nozzle  has  an  important  influence 
upon  the  action  of  the  fire,  a  position  that  is  disputed  as 
being  incorrect  by  some  later  writers.  Later,  during  Pea- 
cock's experiments,  Clark  was  Locomotive  Superintendent 
of  the  Manchester,  Sheffield  &  Lincolnshire  Railway,  and  in 
the  summer  of  1850  undertook  a  series  of  experiments  with 
locomotives,  and  found  that  by  lowering  the  opening  of  the 
exhaust-pipe  and  enlarging  the  same  be  could  secure  a  better 
production  of  steam. 

In  the  locomotive  under  consideration,  which  had  a  cylin- 
drical stack  with  a  diameter  of  18  inches  and  havingoriginally 
a  noule  4X  inches  in  diameter  that  was  1  inch  above  the  top  of 


the  smokebox,  it  was  gradually  droppted  until  it  was  iS  inches 
below  the  top  of  the  smokebox,  where  a  nozzle  with  an 
opening  of  4?^  inches  gave  the  best  results.  As  a  result  of  this 
experiment  Peacock  placed  all  of  his  nozzles  at  this  distanos 
below  the  top  of  the  smokebox. 

lo  Germany,  Switzerland,  and  other  countries  these  reealts 
seem  to  have  been  followed  without  any  change  up  to  the 
present  time. 

Z^un^r.— Eight  years  after  these  experimen  ts,  in  the  sam- 
mer  of  18.58,  Zeuner  began  his  wellknown  experiments  npon 
the  exhaust  pipe,  which  he  continued  during  the  following 
year,  and  in  1863  published  bis  epoch-making  book,  "  The 
Locomotive  Exhaust-Pipe,''  and  embraced  therein  his  theory 
of  its  action. 

Zeuner  carried  on  his  experiments  in  the  workshops  of  the 
Zurich  Railway  with  an  especial  apparatus.  In  order  to 
render  a  comparison  possible  between  the  results  obtained 
by  various  experimenters,  who  have  made  use  of  special  ap- 
paratus, and  determine  the  value  of  their  deductions,  it  wUI 
be  well  to  give  a  short  description  of  them. 

The  Zeuner  apparatus  is  shown  in  Fig.  I.  It  consists  eaaea- 
tially  of  a  sheet  iron  chamber  having  a  diameter  of  22.44  in- 
ches and  a  height  of  17.7  inches,  into  which  the  steam-pipe 
from  the  boiler  projected  carrying  the  blast  nozzle  at  its 
extremity.  Upon  the  top  of  this  chamber  the  stack  was 
placed  and  through  it  the  steam  with  the  air  that  had  been 
drawn  in  escaped.  Afterward  an  openinK  about  4  inches  in 
diameter  was  made  in  the  top  for  the  purpose  of  admitting 
air.  The  steam  pressure  in  the  blast-pipe  was  regulated  by 
means  of  a  hand-cock  and  measured  by  a  quicksilver  | 
while  the  vacuum  that  was  induced  in  the  chamber  was  i 
measured  by  a  similar  gage  and  a  water  column. 

The  stacks,  of  which  there  were  five,  had  clear  diameters 
of  1.6  inches,  3.2  inches.  3.9  inches,  4.7  inches  and  5  8  inches, 
while  the  blast-pipe  had  diameters  of  .39  inches  and  .86 
.  inches. 

In  the  air  opening  for  the  purpose  of  changing  its  sectional 
area  there  were  'placed  rings  having  clear  openings  of  .39 
inch.  7.8  inch,  1.56  inches,  2.26  inches  and  3.15  inches  inside 
diameter. 

From  these  investigations,  which  embraced  over  2,080 
measured  observations  with  this  app<irstii-t  snd  from  his 
theoretical  opinions,  which  were 
the  first  upon  this  subject  that 
were  examined  in  so  thorough  a 
manner,  Zeuner  came  to  the  fol- 
lowing conclusions  : 

1.  The  distance  x,  as  given  in 
Fig.  2,  which  is  the  distance  of 
the  top  of  the  nozzle  from  tht; 
bottom  of  the  stack,  can  be 
varied  between  tolerably  wide 
limits,  without  particularly  dis-:.- 
turbing  the  evenness  of  the  ratio 
of  the  vacuum  existing  in  the 

.  chamber  during  the    outflow  of- 
steam.        _  '' 

Nevertheless,  he  adopted  as  the 
result  of  his  investigations  1.37 
inches  as  being  the  distance  equal  to  x.  at  which  the  stream  of 
steam  could  enter  the  different  stacks  with  the-  least  hin- 
drance. ^ 

2.  In  general,  the  opening  of  the  blast -pipe  must  be  raised 
and  brought  nearer  to  the  mouth  of  the  stack,  as  the  latter 
is  made  smaller,  provided  the  vacuum  is  to  be  kept  the  same. 
It  may  be  possible  to  take  th«  distance  of  the  opening  of  the 
blast-pipe  below  the  opening  into  the  stack  as  equal  to  from 
one  to  two  times  the  diameter  of  the  stack  that  is  being 
used. 

3.  In  general  it  happens,  in  consequence  of-^he  friction  of 
the  steam  and  air  in  the  stack,  that  there  is  a  mVked  diminu- 
tion of  the  suction  action  of  the  stream  of  steam,  if  the 
length  of  the  pipe  is  more  than  30  times  the  diameter. 

4.  It  was  also  observed  that  the  position  of  the  blast-pipe 
relatively  to  the  opening  into  the  stack,  the  capacity,  and,  in 
a  general  way,  the  very  shape  of  the  smoke-box  of  a  locomo- 
tive, and.  finally,  the  height  of  the  stack,  have  all  a  very  im- 
portant influence  upon  the  action  of  the  exhaust.  At  least  it 
may  be  asserted  that  locomotives  built  to-day  in  accordance 
with  these  directions  can  hardly  be  improved. 

5.  The  vacuum— that  is,  the  difference  existing  between  the 
pressure  in  the  chamber  and  that  of  the  atmosphere— in. 
creases  in  a  direct  ratio  with  the  steam  pressure.  It  does 
not  depend  upon  the  absolute  size  of  the  steam  opening,  the 
air  opening  and  the  stack,  but  upon  the  ratio  existing  be 
tween  the  first  and  the  last,  and  the  quotient : 

Area  of  steam  openi;ng 

Sectional  area  of  stack. 

6.  For  a  given  size  of  blast  pipe  and  air  opening,  there  is 
always  some  diameter  of  stack,  wherein  the  sucking  action 
of  the  steam  current  is  the  greatest,  and  with  all  other  diam- 
eters this  action  is  weaker.  This  point  of  maximum  efficiency 
leaves  one  in  a  position  to  define  the  theory  of  the  action 
very  sharply. 

7.  With  the  same  nozzle  opening  and  stack,  the  amount  of 
air  drawn  in  varies  directly  with  the  square  foot  of  the  steam 
pressure. 

8.  The  ratio  existing  between  the  vacuum  in  the  smoke- 
box and  the  pressure  in  the  exhaust-pipe  Is  variable,  and, 
with  the  ordinary  blast-pipe  arrangements,  depends  essen- 
tially upon  the  cross-section  of  the  blast-pipe  opening  and  a 
known  co-efficient.  «,  indicating  the  resistance  of  the  prod- 
ucte  of  combustion  in  the  tubes.  If,  therefore,  we  adopt 
the  common  acceptation  of  the  results  of  Clark's  experi- 
ments, which  have  been  used  up  to  the  present  time,  this 
ratio  becomes  one-fourteenth  for  locomotives,  and  that  only 
an  approximation  and  applicable,  also,  only  to  the  locomo- 
tives upon  which  Clark  conducted  his  investigations.  On 
the  whole,  however,  it  appears  that,  when  everything  has 
been  taken  into  consideration,  this  ratio  can  be  subjected  to 
no  very  great  fall,  provided  the  heating  and  .running  of  the 
locomotive  is  normal. 
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It  must  be  remarked  just  here,  however,  that  the  conclu- 
flions  announced  in  Nos.  1,  3,  4  and  8  are  not  in  accord  with 
the  results  of  the  experimenta  carried  out  in  the  Leinhansen 
shops  in  the  years  from  1892  to  1894.  In  opposition  to  Zeuner, 
it  must  be  said  that  the  position  of  the  exhaust  nozzle 
relatively  to  the  bottom  of  the  stacli,  as  well  as  the  length 
of  tbe  stack,  certainly  does  have  an  influence  upon  the 
working  of  the  draft.  Further,  this  Is  evidently  not  limited 
to  a  stack  haviag  a  length  equal  to  30  times  the  diameter, 
but  to  one  with  a  length  of  six  diameters.  Finally,  that 
diameter  of  stack  which  showed  the  highest  vacuum 
in  the  apparatus  cannot  be  said  to  be  universally  the  most 
eflScient,  since  upon  a  locomotive  it  might  act  very 
unfavorably.  We  can  see  from  the  data  developed  by 
the  Hanover  experiments  that  the  vacuum  rises,  the 
other  conditions  remaining  the  same  as  the  stack  is  made 
smaller;  that  is,  within  certain  deflaed  limits  and  beyond 
these  limits  it  falls  rapidly  away.  This  stack,  which  in  the 
apparatus  gave  the  best  draft,  is  too  small  for  a  locomotive, 
the  ratio  between  wbo-ie  grate  and  tube  areas  is  based  upon 
the  dimensions  of  the  experimental  apparatus,  aad,  conse- 
quently, would  not  give  a  proper  draft  to  tbe  Are  nor  an 
economical  coal  consumption,  and  so  cannot  be  claimed  to 
be  the  most  economical.  This  brings  up  still  another  in- 
fluence that  will  be  referred  to  later. 

That  Zeuner  reached  tbe  other  results  which  he  has  pro- 
mulgated depended  upon  bis  choice  of  the  dimensions  of  his 
apparatus.  Not  only  was  the  stack  altogether  too  long,  but 
it  was  far  too  large  in  comparison  with  the  diameter  of  the 
blast  nozzle  that  was  used.  The  latter  had,  as  we  have  al- 
ready said,  a  diameter  of  only  from  .39  inch  to  .56  inch,  while 
the  former  wa.s  1.6  inches,  3.2  inches,  3.9  inches,  4.7  inches, 
and  3.8  inches.  Hence,  the  diameters  of  these  stacks  were 
4.  8.  10,  12,  and  13  times  as  large  as  the  .39  inch  blast  nozzle. 

Now,  in  actual  locomotive  practice,  as  well  as  in  the  rec- 
ommendations of  Zeuner,  we  have  nozzles  varying  in  diame- 
ter from  3.5  inches  to  5  inches.  Suppose  we  take  one  with  a 
diameter  of  4  inches,  we  must,  in  accordance  with  tbe  data 
given  by  this  apparatus,  have  five  stacks  with  diameters  of 
16  inches,  32  inches,  40  inches,  48  inches,  and  60  inches,  sizes 
which  naturally  are  wholly  out  of  the  question  for  practical 
work.  Then,  too,  the  smallest  stack  of  the  Zeuner  apparatus 
gave  values  that  varied  from  those  obtained  from  the  other 
four  large  ones,  yet  Zeuner  disregarded  it  in  his  investiga 
tions,  although  it  approached  more  nearly  than  any 
of  the  others  to  locomotive  practice ;  and,  in  addition,  tbe 
vacuum  was  very  low,  giving  a  water  column  of  only  1% 
in.  with  an  excess  of  blast-pipe  pressure  of  >^  atmosphere, 
while  in  actual  locomotive  sA'vice  it  is  at  least  double 
this,  with  a  blast-pipe  pressure  that  is  considerably  lower. 
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FIQ.  3.— THE  NOZO  AND  GGOFFROT  APPARATUS. 

It  fs  also  htgbly  probable  that  In  the  farther  stack  experi- 
ments air  was  drawn  in  from  above,  aa  was  shown  to  be  the 
ca.se  in  the  Hanover  experiments.  From  this  point  of  view, 
also,  Zeuner  found  a  very  slight  difference  in  the  vacuum, 
whether  be  conducted  his  experiments  in  an  open  or  per- 
fectly tight  chamber,  and  from  the  same  standpoint  he  found 
no  marked  influence  due  to  the  length  of  tbe  stack,  although 
he  gradually  shortened  it  from  an  original  lengtb  of  4  feet 
11  inches  to  14%  inches.  What  an  important  influence  this 
variation  in  length  does  have  upon  the  action  of  the  exhaust 
is  evidenced  by  the  Hanover  experiments.  Although  it 
should  happen  that  not  one  of  tbe  values  derived  from  these 
experiments  should  have  a  practical  working  value,  we  still 
have  tbe  service  which  the  genius  of  Zeuner  rendered  in 
developing  the  theory  of  the  blast-pipe,  and  for  which  the 
painstaking  investigations  which  he  carried  out  were  neces- 
sary. 

Nozo  and  Geoffroy.— At  almost  the  same  time  with  Zeuner 
—that  is,  in  the  Fall  of  1860— the  French  engineers,  Noso  and 
Geoffroy,  carried  out  some  similar  experiments,  independ- 
ently of  Zeuner,  but  also  with  cylindrical  stacks  only,  since 
up  to  that  time  no  other  shape  was  known.  The  apparatus 
used  by  them  is  illustrated  in  Fig.  3.  It  was  similar  to  tbe 
Zeuner  apparatus,  yet  with  this  essential  diHerence,  that  it 
was  not  cold  air  but  the  products  of  combustion  of  a  locomo- 
tive which  were  drawn  in,  and  that  the  boiler  of  the  same 
supplied  the  steam  for  tbe  experiments.  The  steam  was  led 
from  tbe  throttle  into  a  special  reservoir  of  11.3  cubic  feet  ca 
pacity,  and  in  this,  while  each  test  was  being  carried  out,  a 
constant  pressure  was  maintained,  which  could  be  accom- 
plished by  means  of  the  throttle-valve  and  one  on  the  reser^ 
voir  opening  into  a  wastepipe.  The  blast-pipe  chamber  also 
had  a  capacity  of  11.3  cubic  feet.  In  the  pipe  used  for  conduct- 
ing the  product»of  combusion  into  the  chamber,  an  anemo- 
meter was  placed  which  could  be  read  through  a  glass-cov- 
ered peephole.  In  order  that  the  experiments  might  be 
carried  on  with  openings  for  the  admission  of  air  of  different 
sixes,  false  plates  with  holes  of  the  same  size,  but  varying  ia 


the  number  of  the  same,  were  placed  in  tbe  blast  chamber  in 
front  of  the  air-pipe.  During  these  experiments  the  locomo- 
tive boiler  was  fltted  with  a  stack  21  feet  3%  inch  high,  whose 
natural  draft  sufficed  for  tbe  generation  of  the  steam. 

The  experiments  were  made  with  four  blast-pipes  of  .39 
inch,  .33  inch,  .79  inch,  and  1.1  inches  diameter,  and  10 
stacks  varying  in  diameter  from  1^  inches  to  .79  inch  in 
diameter.  The  height  of  the  latter  was  equal  to  eight  times 
its  diameter.  The  perforated  plates  had  a  free  sectional  area 
through  boles  of  .33  Inch  diameter  that  varied  in  number 
from  20  to  320.  The  steam  pressure  in  tbe  receiver  varied 
from  1  to  11)^  pounds  per  square  inch. 

Upon  using  a  blast  nozzle  having  a  diameter  of  1.6  inches, 
a  stack  5.3  inches  in  diameter,  and  a  steam  pressure  of.  2 
pounds  per  square  inch,  a  vacuum  equivalent  to  a  water  col- 
umn of  1.7  inches  would  be  obtained  in  the  smokebox  of  the 
apparatus,  while  the  temperature  of  the  air  that  had  been 
drawn  in  would  be  about  313  degrees  Fahr.  If  tbe  steam 
pressure  was  increased  threefold  to  6  pounds  per  square 
inch,  a  vacuum  of  .5.555  inches  would  result,  and  the  tem- 
ture  would  rise  to  331  degrees  Fahr.,  which  was  about  one- 
half  the  true  tRmperature.  Nozo  and  Geoffroy  arrived  at  the 
following  conclusions: 

1.  Bach  length  of  stack  that  gives  the  maximum  results  ia 
independent  of  both  the  area  of  the  blast  nozzle  and  the 
piusage  for  gases,  but  not  of  the  steam  pressure,  and  is  but 
sligbtly  independent  of  the  diameter  of  the  stack.  It  must 
be  from  six  to  eight  times  that  diameter.  A  greater  length 
has  no  influence. 

2.  A  funnel-shaped  opening  to  the  bottom  of  the  stack 
seems  to  have  no  marked  influence  upon  the  draft. 

3.  A  stack  of  suitable  length  can  project  down  into  the 
smokebox  to  the  top  row  of  tubes  without  injury  to  the 
draft,  if  the  blast  nozzle  is  dropped  at  tbe  same  time;  but 
the  draft  is  very  seriously  impaired  if  the  lower  end  of  the 
stack  is  plunged  down  into  the  stream  of  gases. 

4.  With  a  proper  length  of  stack — that  is,  one  varying 
from  six  to  eight  times  the  diameter— the  distance  of  the 
nozzle  from  the  stack  has  no  marked  influence  so  long  as 
this  distance  does  not  exceed  one  and  one-half  times  the 
diameter  of  the  stack;  when  this  is  exceeded  the  draft  is 
materially  injured.  The  projecting  of  the  nozzle  into  the 
stack  seems  to  have  no  detrimental  influence  worth  men- 
tioning, so  long  as  the  adjustment  of  the  nozzle  is  such  that 
it  is  in  true  alignment. 

6.  With  a  given  sectional  area  of  the  tubes  and  nozzle,  and 
a  given  velocity  of  flow  of  the  steam,  there  will  be  one  sec- 
tional area  of  stack  that  produces  the  greatest  draft,  the 
length  being  held  at  from  six  to  eight  times  the  diameter, 
In  the  neighborhood  of  this  area  the  diameter  of  tbe  stack 
can  be  subjected  to  considerable  variation,  without  having 
any  very  g;reat  influence  upon  the  amount  of  air  that  will  be 
drawn  in. 

6.  If  T^ith  the  same  tube  area  or  the  same  resistance  tbe 
nozzle  be  changed  from  double  to  single,  the  result  will  be 
according  to  five,  that  for  a  given  stack  and  velocity  of  steam 
flow  the  draft  will  be  increased. 

7.  An  ordinary  stack  of  a  given  section  and  a  single  nozzle 
can  be  replaced  by  a  multiple  stack  and  a  multiple  nozzle — 
that  is  to  say,  a  single  large  nozzle  can  be  replaced  by  a 
bundle  of  small  tubes. 

To  these  conclusions  it  may  be  remarked  that  the  length 
of  stack  as  they  found  it  is  too  great,  and  is  doubtless  to  be 
attributed  to  tbe  small  dimensions  of  the  ai^paratus  that  was 
used.  The  ratio  which  corresponds  to  the  effective  action, 
as  shown  by  the  Hanover  experiments,  is  that,  for  the 
maximum  draft,  the  length  should  be  from  four  to  five 
times  the  diameter.  Furthermore,  the  funnel-shaped  open- 
ing does  have  a  very  important  influence  upon  tbe  draft, 
since  it  offers  free  access  for  the  gases  to  the  current  of 
steam. 

Likewise  conclusions  3  and  4  do  not  coincide  with  locomo- 
tive experience,  and  the  same  may  be  said  of  the  concluding 
portion  of  No.  5.  As  has  already  been  noted,  Zeuner  says 
that  a  stack  always  maintains  tbe  best  draft  at  a  gives 
ratio.  Conclusion  6  is  likewise  at  fault,  for,  for  each  diam. 
eter  of  nozzle  there  is  alsoonly  one  cylindrical  stack  that  will 
give  the  maximum  draft,  provided  the  length  remains  un- 
•hanged,  whose  diameter  increases  tbe  larger  the  nozzle  that 
is  used  with  the  same  steam  pressure. 

Conclusion  7  is  of  no  practical  value  for  locomotive  workj 

Nozo  and  Geoffroy  also  conducted  their  experiments  upon 
a  running  locomotive  while  it  was  hauling  a  train.  In  this 
work  they  used  seven  different  stacks  having  diameters  of 
9  inches,  11  inches,  12.5  inches,  14  inches,  15.4  inches,  17.7 
inches  and  17.8  inches,  whose  lengths  were  6  feet  2.8  inches. 
The  nozzle  had  a  diameter  of  4.3  inches,  with  its  opening 
3.9  inches  below  the  bottom  of  the  stack,  so  that  the  effec- 
tive height  of  the  stack  was  6  feet  6.7  inches. 

The  results  obtained  from  these  experiments  were  as  fol- 
lows: 

The  three  stacks,  with  'diameters  of  9  inches,  11  inches 
and  17.8  inches,  were  useless,  while  with  the  other  four  the 
trip  could  be  readily  made  on  schedule  time.  The  stacks 
with  diameters  of  12.5  inches,  14  inches  and  15.4  inches  diam- 
eter, gave  a  plentiful  supply  of  steam.  A  graphical  result 
was  drawn  for  each  stack,  and  these  showed  that  the  diam- 
eter of  14  inches  was  the  best  for  the  locomotive  under  con- 
sideration. 

Regarding  these  experiments,  it  may  be  said  that  the  ac- 
tion of  the  stack  appears  to  be  judged  entirely  by  tbe  amount 
of  draft  obtained;  but  this  construction  is  not  the  only  one 
that  should  h^ve  an  influence,  for,  in  Germany  at  least,  it  is 
required  of  the  stack  that  the  flre  shall  not  only  work  proi>- 
erly  and  burn  quietly,  but  that  the  amount  of  coal  that  is 
carried  from  the  flrebox  to  the  smokebox  shall  be  as  small 
as  possible,  thus  cutting  down  the  amount  of  sparks  and 
cinders.  It  seems  odd,  too,  to  note  in  this  report  that  with 
a  stack  of  17.7  inches  diameter  the  trip  was  made  on  sched- 
ule time,  while  with  a  stack  of  17.8  inches  in  diameter,  or 
only  .1  inch  larger,  the  action  was  unsatisfactory.  Here,  at 
all  events,  there  must  have  been  some  other  circumstances 
at  work  which  could  not  have  been  known  to  the  observers, 
SO  that  the  experiments  of  Noso  and  Geoffroy  are  of  little 


value  for  the  construction  and  operation  of  locomotives  of 
the  present  day. 

Prusmann :  A  later  experimenter  in  this  matter,  Prus- 
mann,  the  inventor  of  the  conical  smokestack  that  has 
been  named  after  him,  must  be  mentioned.  He  began  his 
experiments  about  the  end  of  tbe  year  1860,  which  was  at 
about  the  same  time  as  those  conducted  by  Nozo  and 
GjOffroy,  but  he  went  into  the  work  so  extensively,  that 
they  were  not  completed  until  the  beginning  of  1863.  His 
paper  was  published  in  the  Organ  fur  die  Fortachritte  dta 
EiaenbahniMsms  in  1865,  and  in  the  same  year  it  also  ap- 
peared in  book  form,  where  he  gathered  together  bis  exten 
sive  results  that  had  been  reached  with  so  much  labor. 

In  Figs.  4,  5  and  8  the  experimental  apparatus  that  was 
used  by  Prusmann  is  shown.  Fig.  4  shows  the  first  arrnge- 
ment  that  was  used.  It  consists  of  a  cylindrical  box  only 
3.28  inches  in  diameter,  through  whooe  cover  tbe  cylindrical 
stacks  having  the  same  outside  but  varying  inside  diameters 
could  be  slipped  and  then  held  in  any  desired  position  by  a 
set  screw.  Tbe  blast-pipe  entered  through  the  bottom,  and 
was  connected  with  the  boiler  by  means  of  a  pipe  in  which  a 
cut-off  cock  was  placed.    The  opening  of  this  coc^  could  be 
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made  anything  that  was  desired  by  means  of  a  handle  fast- 
ened to  its  square  stem  and  moving  over  a  graduated  arc. 
thus  permitting  of  an  exact  regulation  of  the  blast-pipe 
pressure.  Directly  over  the  bottom  of  the  box,  as  shown  at 
the  left  in  Fig.  4,  there  was  an  opening  1%  inches  in  diame- 
ter, throngh  which  the  air  was  drawn  in  by  the  suction 
created  in  the  Interior.  The  vacuum  was  measured  by  a 
water  column  in  the  form  of  a  siphon  shaped  glass  tube, 
whose  connection  with  tbe  box  was  packed  with  a  rubber 
washer,  the  exact  blast-pipe  pressure  not  being  obtained,  but 
merely  that  existingin  the  boiler,  while  tbe  experiments  were 
in  progress,  which  was  read  on  a  metallic  pressure  gage.  In  his 
experiments  Prusmann  chose  only  such  openings  of  the  cock 
on  tbe  apparatus  as  would  produce  a  vacuum  equal  to  that 
prevailing  at  that  time  in  the  current  practice  on  tbe  loco- 
motives of  tbe  Hanoverian  State  Railway — namely,  from  6 
to  7  inches,  which  was  obtained  by  placing  a  stack  on  the 
experimental  apparatus  corresponding  to  that  in  use  upon 
these  locomotives.  The  nozzle  of  the  blast-pipe  had  a  clear 
diameter  of  0.32  inch,  and  the  seven  cylindrical  experimenta] 
stacks  had  diameters  of  about  1.25  inches,  1.33  inches,  1.5 
inches,  1.58  inches,  3.123  inches,  1.7  inches  and  L77  incheac 

Prusmann  formulated  the  following  conclusions  as  the 
result  of  his  experiments  : 

1.  The  blast-pipe  pressure  within  the  limit  of  current  prac- 
tice has  no  influence  in  determining  the  proper  shape  of  the 
stack. 

2.  The  increase  of  the  distance  from  the  bottom  of  the  stack 
to  the  too  of  the  blast  nozzle  is  not  exactly  an  equivalent, 
but  as  it  is  increased,  of  course  within  certain  limits,  it  is  ac- 
companied by  a  corresponding  increase  in  the  height  of  the 
vacuum. 

3.  Of  the  seven  sxperiraental  stacks  used,  the  one  of  the 
mean  diameter  of  1.58  inches  showed  the  best  results. 

4.  With  a  stack  of  the  most  efficient  diameter,  its  height 
should  be  so  adjusted  that  it  stands  at  least  four  times  the 
diameter  of  tbe  blast-pipe  above  it,  in  order  that  this  latter 
may  be  at  a  proper  distance  from  the  lower  end  of  the  stack. 

5.  For  every  height  above  the  blast  nozzle  there  is  one 
cross-section  of  stack  that  will  give  the  most  efficient  work- 
ing. 

In  order  to  investigate  these  latter  results  which  he  bad 
obtained.  Prusmann  changed  his  experimental  apparatus  so 
that  he  replaced  the  solid  cover  by  a  movable  open  shell, 
like  that  shown  in  Fig.  5,  that  could  be  fastened  in  position, 
and  on  the  upper  end  of  which  plates  having  circular  open- 
ings of  different  sizes  could  be  bolted.  The  diameter  of  the 
openings  in  these  plates  varied  by  one-eighth  inch  from  1 
inch  to  2}i  inches.  By  changing  the  shell  the  11  plates  were 
set  at  a  greater  and  greater  distance  from  the  blast-pipe, 
varying  from  0  to  7.6  inches,  and  in  this  way  the  vacuum 
was  measured  for  39  different  positions.  Prusmann  thus 
obtained  11  series  of  results  with  30  figure^  in  each,  which  he 
put  together  in  the  form  of  a  table,  and  in  such  a  way  that 
for  each  of  the  36  positions  of  the  blastrpipe  the  11  different 
vacuums  that  were  obtained  formed  a  horizontal  series.  In 
each  of  the  vertical,  as  well  as  the  horizontal,  series  there 
was  one  of  the  highest  efficiency. 
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He  drew  therefrom  the  foUowinK  conclusions: 

6.  For  each  diameter  of  opeoinf;  in  the  plates  there  Is  one 
diitance  from  the  blast-pipe  that  gives  the  highest  yacaam. 

7.  The  proper  form  of  stack  is  sot  a  cylinder,  but  a  pipe 
whose  diameter  varies  with  the  distance  from  the  blast- 
pipe. 

Now  when  Prusmann  had  laid  out  the  blast-pipe  distances 
already  mentioned  upon  a  vertical  axis,  and  had  then  drawn 
parallel  lines  through  these  points.he  then  laid  out  upon  each 
side  of  the  vertical,  the  radius  of  that  plate  opening  which, 
for  the  corresponding  distance  from  the  blast-pipe,  gave  the 
highest  vacuum,  and  thus  obtained  a  series  of  circular  sec- 
tions, as  indicated  in  Fig.  6,  that  outlined  the  general  aver- 
age form  of  a  cone,  and  from  which  the  conical  form  of  stack 
was  deduced. 

Prusmann  made  a  stack  of  this  shape  out  of  tin,  placed  it 
upon  the  apparatus,  and  ascertained,  by  very  careful  ad- 
justments, that  distance  of  the  lower  end  of  the  same  from 
the  blast-pipe  where  the  highest  vacuum  was  obtained.  He 
then  experimented  with  several  tin  stacks  of  similar  shape 
and  finally  developed  that  shown  in  Fig.  7  as  beinx  the  form 
that  showed  the  highest  efficiency. 

It  is  worthy  of  note  chat  a  cylindrical  section  was  located 
in  the  narrowest  portion  for  the  sake  of  avoiding  the  sharp 
ancle  that  would  otherwise  exist  between  the  top  and  bot- 


Fig.  6. 
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torn  parts,  and  thus  avoid  a  too  rapid  widening  above  and 
below. 

Prusmann  then  made  a  stack  for  a  locomotlTe  of  exactly 
this  shape,  with  dimensions  proportioned  in  the  ratio  of  the 
blast-pipe  dimensions  of  the  locomotive  to  those  of  the  experi- 

2.79  in. 

mental    apparatus,   which   was =  8.691.     The    most 

0.32  in. 
contracted  portion  of  this  stack  had  a  diameter  of  11  inches 
and  stood  at  a  height  of  27  inches  above  the  top  of  thenozsle. 
The  locomotive  upon  which  it  was  placed,  and  which  had 
formerly  made  sufficient  steam  to  do  its  work  with  a  cylin- 
drical stack  having  a  diameter  of  15  inches,  was  now  found 
to  act  in  such  a  way  that  the  exhaust  nozzle  could  be  opened 
.28  inch,  and  an  average  saving  of  23.81  per  cent,  in  the  con- 
sumption of  coal  effected,  which  in  some  cases  arose  to  as 
much  as  12.2  per  cent.  On  a  second  locomotive,  which  had  a 
blast  nozzle  of  about  42.2  per  cent,  greater  diameter,  or  of 
3^  inches  diameter,  and  a  conical  stack  of  correspondingly 
3.375 

larger  dimensions,  or =  10.517  times  larger  than  tUose 

0.32 
given     in     Fig.    7,     the     experiment     was     a    complete 
failure.    "The     production     of     steam      was     often     in- 
.  sufficient,     and     the    coal     consumption     for    the    same 
loads  was  even  increased."    From  this  Prusmann  concluded 
that  his  method  of  treatment  was  a  wrong  one,  in   increas- 
ing the  dimensions  of  his  experimeuiat  apparatus  in  a  direct 
ratio,  for  it  appeared  that  in  the  case  of  the  42.2  per  cent,  in 
crease  in   the  size  of  the   blast-pipe    he    had   taken  it  for 
granted  that  the  grate  area  had  been  increased  in  the  same 
proportion.    In  order  to  obtain  information  upon  this  point 
Prusmann    built   a   third   and    larger    apparatus.    Kig.    8 
illustrates    this    on    a     scale     of    one-teuch     its    actual 
size.    The  larger   scale,  which  was  attached  to  the  water- 
gage,     enables     more     accurate    readings   to    be    taken 
than     ^rere     possible   with    the    siphon   gage.    This  third 
apparatus  varies  from  the    two  others  and    also    from  the 
apparatus  of  Zeuner  and  Nozo  in  that  it  bad  three  openings 
arranged  concentrically  with  the  blastrpipe,  through  which 
the  air  that  was  drawn  in  entered,  and  which  favored  the 
production  of  the  vacuum.    The  size  of  these  three  openings 
was  ascertained  from  a  locomotive  whose  wheels  and  pistons 
were  blocked.    The  valve  was  raised  and  so  arranged  that 
with  the  throttle  wide  open  only  so  much  steam  could  escape 
through  the  blast-pipe  by  way  of  the  contracted  openings  ttf 
the  valve  passages,  that  with  the  ash-pan  damper  open,  asit 
usually  was  while  running,  a  vacuum  of  6.8  inches  of  water 
was  obtained  in  the  smokeboz.  Then  the  ashpan  damper  waa 
quickly  closed  tight,  the  tul>e  openings  into  the  8mokel>ox 
closed  as  tight  as  possible  with  sheet  iron,  and  an  air  damper 
in  the  sBiokebox  door  opened  until  a  vacuum   of  ^.8  inches 
was  again  obtained  in  the  smokebox.    This  gave,  for  coa 
and  coke  burning,  a  free  opening  equal    to  the   total   grate 
area  divided  by  21.    This  ratio  was  incorporated  in  the  appa 
ratus,  and  a  series  of  experiments  made  which  also  included 
the  use  of  a  nozzle  of  %  inch  and  one  of  1  inch  in  diameter, 
with   which     the   height    of    the   stack    opening  above 
the   same    varied    from    i}4  inches    to    25  inches.    The  re- 
sults obtained   were   again   tested   in   part  with  the  small 
experimental  stacks,  and  led  to  the  following  conclusions: 

8.  Making  the  conicity  of  the  blast-pipe  more  blunt  has  a 
tendency  to  lower  the  stack,  but,  on   the   other  hand,  the 
conicity  of  the  blast-pipe  is  without  any  influence  upon  the 
distance  of  the  smallest  portion  of  the  stack  above  the  nozzle 
9r  upon  the  diameter  of  that  portion. 


9.  Under  the  same  circumstances  the  taper  of  the  shells  of 
stacks  remain  nearly  the  same  for  all  locomotives  in  similar 
service,  provided  only  that  the  ratio  of  the  cross-section  of 
the  blast-pipe  to  the  grate  area  remains  the  same. 

10.  A  stack  made  for  a  given  blast-pipe  must,  if  all  the 
other  ratios  remain  the  same,  be  enlarged  over  all  by  about 
the  difference  in  the  blast-pipe  diameters,  if  we  wish  to  use 
a  larger  blast-pipe  with  this  same  taper. 

11.  On  non-condensing  locomotives,  whereon  it  is  desired 
to  increase  the  diameter  of  the  blast-pipe,  if  the  blast-pipe 
pressure  remains  the  same,  the  distance  of  the  smallast  por- 
tion of  the  stack  from  the  top  of  the  nozzle  will  be  un- 
changed. 

12.  The  upper  portion  of  the  smokestack  lying  above  the 
smallest  portion  of  the  same  does  not  consist  of  a  single 
truncated  cone,  but  of  three  truncated  cones  of  different  in- 
clinations, these  inclinations  becoming  greater  toward  the 
top. 

Finally,  Prusmann  gave  a  number  of  formulae  for  calcu- 
lating the  dimensions  of  stacks  and  blast-pipes.  The  one  for 
the  location  of  the  blast  nozzle  taken  as  t  for  all  locomo- 
tives is : 

t  =  2.3873  +  0.867,017,767  6  —  .'■  '■ 

0.136,138,202(52  -^  0.525,258,561  3«, 
wherein  6  is  the  diameter  of  the  blast  nozzle  in  inches. 

it  may,  however,  be  remarked  that,  though  these  experi- 
ments were  carried  out  so  thoroughly  and  with  so  much 
trouble  (for  in  all  Prusmann  used  18  different  stacks  on  his 
apparatus,  two  of  which   were  sinlilar  to  those  used  upon 
locomotives,  and  26  different  plate  openings)  they  are  not 
entirely  free  from  objections.    Next  the  dimensions  of  the 
experimental  apparatus  were  altogether  too  small,  while  the 
method  of  measuring  the  steam  pressure  was  defective.    In 
the  first  place,  the  boiler  pressure  should  not  have  been  meas- 
ured, since  it  is  always  liable  to    a  continual   shrinkage ; 
secondly,  the  boiler  used  had  to  supply  steam  for  the  shop 
engine  of  ^the  works,  and  then  these  measurements  should 
not  have  been  taken  with  a  metallic  gage,  since  it  was  evi- 
dently far  from  being  sensitive  enough  foracurrent  of  steam 
flowing  through  an  opening  of  0.3  in.^h.    A  quicksilver  gage 
should  have  been  used  in  this  place,   by  means  of  which  an 
accurate    measurement    could    have    been     made    of    the 
pressure  existing  between  the    blast  nozzle  and  the  con- 
trolling cock.    By  moving  the  long  handle  attached  to  the 
cock,  it  would  have  been  easy  to  have  held  this  pressure  at 
one  point.    It  is  to  the  imperfection  of  these  measurements 
that  we  must  ascribe  the  fact  that,  from  the  various  tables 
of   figures  given    by  Prusmann,  no  accurate  diagram   of 
exactly  what  took  place  can  be  reproduced :  for  if  we  make 
a  graphic  delineation  of  the  values  given  for  a  series  of 
experiments,  ~^e  get  in  most  cases  not  a  regular  curve, 
but   a    broken    line,    between    whose    several   parts   there 
are   wide   variations  of  direction,   and   this   is  especially 
the   case    if    we    refer    to   Tables   I.,    III.,    V.,    XII.    and 
XVII.  of  Prusmann's  work.    In   the  last-named  table  there 
are,  in  several  instances,  two  different  values  for  the  vacuum 
produced  by  the  same  position  of  nozzle,  which  is  evidently 
impossible  if  the  steam  pressure  remains   the   same;    but 
before  all  others  in  inaccuracy  is  the  statement  that  that 
plate  opening  which,  with  a  given  position  of  the  nozzle, 
gave  the  best  vacuum  is  the  most  efficient.    This  is  seen,  as 
a  glance  at  the  table  teaches,  in  that  the  shortest  distance  is 
an  accompaniment  of  the  smallest  opening,  while  the  greatest 
distance  between  nozzle  and  plate  is  the  one  belongiuK  to 
the  next  to  the  smallest  opening.    From  which  the  stack 
indicated  therefrom  would  evidently  be  too  small.    With 
the  stack  thus  obtained  Prusmann  experimented  still  fur- 
ther, and  deduced   therefrom  each   location   of  blast   nozzle 
from  the  smallest  section  of  stack  under  consideration,  at 
which  the  highest  vacuum  could  be  produced.  This  distance 
be  now  took  as  that  at  which  the  highest  efficiency  could  be 
obtained,  and  transferred  it  into  terms  of  the  ratio  of  the 
diameters  of  exhaust  nozzles  upon  locomotives;  but  such  a 
performance  is  not  at  all  permissible,  as  the  Hanover  experi- 
ments clearly  show,  for  these  nozzle  distances  having  the 
strongest  action  come  out  many  times  as   great  on  many 
locomotives.    If  we  were  to   make  an  application  of  the 
Prusmann  formulae  given  above  to  exhaust  nozzles   of   4 
inches  or  5  inches  in  diameter,  the  distance  of  these  nozzles 
from  the  smallest  section  of  the  stack  w>ould...«gcohiing  to 
Prusmann,  l)e  37.8  inches  for  the  first  and  70  inches  fto-  the 
second,  values  that  are  unheard  of  in  practice.     That  the 
Prusmann  stack  is  above  all  things  too  small  has  long  been 
known.    Grove  speaks  of  this  in  his  well-known  "  Theory  of 
the  Blast-Pipe"  (1871),  and  frankly  discusses    the   reason 
therefor  in  "  The  Impossibility  of  Establishing  the  Shape  of 
the  Stack  by  Means  of  the  Passage  of  a  Current  of  Steam 
through  Openings  in  Thin  Plates,"  but,  as  we  have  suted 
above,  this  is  not  the  principal  reason  for  objecting  to  the 
results  given. 

There  are,  however,  some  results  which  Prusmann  ob- 
tained from  his  experiments,  inaccurate  as  they  were  in  part 
and  inapplicable  as  they  are  to  the  practice  of  the  present 
day,  which  are  full  of  significance  for  all  time,  and  among 
them  are  those  that  led  to  the  construction  and  development 
of  the  conical  stack,  which  by  varying  its  height  above  the 
nozzle  within  certain  limits  produces  the  best  vacuum. 

Zeuner:  Avery  interesting  continuation  of  the  experi- 
ments of  Prusmann  was  commenced  a  year  later  by  Zeuner 
and  published  in  1871  under  the  title  of  "  On  the  Action  of 
the  Blast  Apparatus  of  Locomotives  with  Conical  Flaring 
Stacks." 

Unfortunately  Zeuner  had,  as  he  says  in  writing  of  this 
work,  no  knowledge  of  the  results  which  the  Prusmann  ex- 
periments had  yielded,  so  that  he  turned  to  his  earlier  ex- 
periments with  cylindrical  stacks  that  were  previously 
briefly  outlined  but  in  other  respects  the  information 
elicited  was  that  resulting  from  a  purely  mathematical  cal- 
culation. In  consequence  thereof  his  theory  included,  not 
the  conical  stack,  but  the  location  of  the  blast  nozzle  and  its 
influence  upon  the  action  of  the  draft ;  the  length  of  the 
stack  is  also  disregarded.  He  laid  down  the  following  prin- 
ciples : 


1.  For  a  given  diameter  of  blast-pipe  and  sectional  area 
through  the  tubes,  there  is  one  most  efficient  sectiooai  area 
of  stack,  measured  at  the  smallest  point,  with  which  the 
maximum  draft  can  be  obtained. 

2.  The  vacuum  in  the  ttmokebox  and  the  inrush  of  the 
mixture  of  air  and  gases  increases  as  the  flare  on  the  upper 
end  of  the  stack  is  increased,  but  a  moderate  amount  of  this 
flare  soon  gives  an  action  that  is  perfectly  satisfactory.. 

The  conical  stack  will  admit,  for  the  same  draft  action,  of 
a  large  exhaust  nozzle  openins.  For  the  same  train  speed, 
therefore,  it  gives  more  power  to  the  locomotive  than  the 
cylindrical  stark,  on  account  of  the  decrease  of  back  pressnre 
upon  the  pistons,  which  thus  increases  its  mean  effective 
working  and  lessens  the  fuel  consumption  in  consequence. 

In  its  general  significance, 
conclusion  No.  1  is  not  ap- 
plicable to  locomotives  ; 
the  same  thing  may  be 
said  here  that  was  re- 
marked above  relative  to 
cylindrical  stacks. 

The  results  of  the  Han- 
over experiments  are  also 
at  variance  with  the  state, 
ment  of  No.  2.  Zeuner  rec- 
onciled his  theories  off-hand 
by  taking  a  blast  nozzle 
3.91  inches  in  diameter, 
a  cylindrical  stack  of  11  25 
inches,  diameter  with  three 
conical  stacks,  as  shown 
in  Fig.  9,  all  of  whose 
smallest  diameters  were 
also  11.25  inches,  while  the 
upper  diameters  were  17.75  inches,  21.25  inches,  and  28.5 
inches.  He  then  calculated  that  the  stack  with  the  widest 
Am*— that  is,  the  one  with  the  upper  diameter  of  28.5  inches 
—would  draw  in  the  most  air  with  a  given  amount  of  steam, 
the  blast  nozzle  remainiug  the  same,  and  that  it  is  also  the 
most  efficient. 

The  Hanover  experiments,  on  the  other  hand,  showed  that 
if  the  upper  diameter  of  all  slacks  is  kept  the  same,  while 
the  lower  diameter  is  varied,  the  strongest  draft  and  con- 
sequently the  greatest  infiow  of  air  will  be  obtained  with 
that  having  the  smallest  diameter.  If  we  start,  as  Zeuner 
did,  with  equal  lower  diameters,  we  find  from  tables  X 
and  XII,that  give  a  graphical  representation  of  the  Hanover 
experi  menu,  the  very  reverse  to  be  the  case  to  what  Zeuner 
theoretically  maintained. 

The  third  of  the  Zeuner  conclusions  that  we  mentioned 
above  is  also  not  in  accord  with  more  recent  experimenta, 
for;  as  I  shall  show   later  on,  the  conical  stacks  are  not 

Fig.  9 


Pig.  la 


T 


Fig.  11. 


superior  to  the  straight  stacks  in  inducing  draft.  Both 
forms,  if  properly  proportioned,  therefore,  admit  of  the  use 
of  the  same  diameter  of  blast-pipe  for  the  production  of  the 
same  vacuum. 

Grove:  We  come  now  to  the  mention  of  Grove  as  the  last 
to  pursue  thi^line  of  investigation.  In  a  handbook  compiled 
by  Heusinger  von  Waldegg  on  special  railroad  technical 
work,  he  has  handled  the  difficult  question  of  the  blast^pipe 
in  a  Tery  lucid  manner,  has  advanced  some  excellent  theo- 
ries, especially  with  reference  to  the  position  of  the  blast 
noale  with  reference  both  to  cylindrical  and  conical  stacks. 
His  formula  are  especially  valuable  for  locomotives  with 
small  giate  areas,  but  for  those  having  larger  areas  the  cal- 
culated dimiosions  are  too  small. 

In  his  theory  Grove  followed  in  the  footsteps  of  Zeuner 
relative  to  the  action  of  the  draft,  and  also  advocated  the 
superiority  of  the  conical  stack.  In  paragraph  X,  that  has 
been  already  referred  to,  this  comparison  is  pointed  out  off- 
hand, and  that  in  connection  with  the  sectional  ar«a  of  the 
tubes  and  not  of  the  grate  area,  whereby  the  error  is  called 
forth.  The  tradition  regarding  the  superiority  of  the  conical 
stack  is  referable  to  Prusmann.  He  compared  a  cyUndrical 
stack,  which  was  eridently  too  large  with  reference  to  the 
blast  nozzle,  as  shown  in  Fig.  11,  with  a  conical  one  whose 
dimensions  were  too  small.  The  former  had  a  d  is  meter  of 
16  incites,  and  the  latter  was  11  inches  at  the  waist  The 
result  was  that,  with  the  first,  the  blast  nozzle  was  flush 
with  the  bottom  of  the  stack,  while,  with  the  conical  stack 
it  was  placed  27  inches  below  that  point.  Had  Prusmann 
contracted  the  cylindrical  sUck  correapondinglv  and  then 
lowered  the  blast  pipe,  be  would  doubtless  have  obtained 
the  same  improvememt  in  the  action  of  the  dr«ft  on  his 
locomotive  as  he  did  obtain  by  the  application  of  his  small 
conical  stack. 

This  demonstration  of  the  equality  of  the  two  forms  of 
stacks  u  one  of  the  important  achievemento  of  the  Hanover 
experiments. 

iTo  bt  ContinvetLi 

The  largest  man  in  the  world  is  on  exhibition  in  Paris 
He  ,fi  6  feet  J  mch  tall,  and  weighs  520  pounds!  Hu  u^r 
^gh  measures  4  feet  1  inch  aroundT  his  calv«  K- 
ure  2  feet  11  inches,  and  his  upper  arm  is  1  foot  11  inches 
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Prospects  of  Electric  Motive  Power  on  the  Illinoii 
Central. 

In  an  interview  concerning  the  recent  reports  o'  the  Illi- 
nois Central  Railroad  and  its  intention  of  adoptinK  electric 
motive  power  for  suburban  traffic,  the  following  statements 
were  made  by  Mr.  J.  F.  Wallace,  Chief  Engineer  of  the 
road. 

"  In  1891-92  I  made  an  extensive  examination  into  the  ad- 
visability of  adopting  eiectric  power  for  the  fast  world's  fair 
trains,  and  with  a  view  to  adopting  the  electric  system,  if 
any  should  t>e  established,  for  the  movement  of  suburban 
trains  after  the  Exposition.  The  result  of  this  investigation 
was  that  I  reported  ta  my  superior  otHcers  against  the  adop- 
tion of  electricity  aa  motive  power.  The  question  has  not 
been  officially  considered  by  the  officers  of  this  company 
since  1892,  although  the  progress  of  electrical  invention  has 
been  carefully  watched  and  1  have  personally  on  my  own  re- 
sponsibility, as  a  matter  of  engineering  interest,  been  fol- 
lowing the  advances  made  towards  electric  traction  for 
heavy  suburban  railroad  service.  1  have  frequently  said  I 
had  no  doubt  that  some  time  in  the  near  future  the  Illinois 
Central  would  take  up  and  consider  this  question  and  that 
conditions  were  gradually  Hhaping  themselves  which  would 
make  this  application  possible:  not,  however,  frona  any  pre- 
conceived plans  for  the  adoption  of  electric  motive  power, 
but  from  the  fact  that  the  requirements  of  the  service  made 
the  conditions  more  favorable  for  taking  this  steu. 

''I  do  not  think  the  overhead  trolley  system  will  give 
satisfaction,  neither  do  I  consider  the  third  rail  system 
feasible  on  account  of  the  large  number  of  trackmen  work- 
ing on  the  terminal  and  the  numerous  trespassers  crossing 
and  recrossing  the  tracks.  The  application  of  electricity  to 
a  service  like  that  of  the  Illinois  Central  will  necessarily  be 
grad  oal  and  slow,  and  any  system  that  may  be  adopted 
should  be  such  as  would  permit  of  the  common  use  of  the 
tracks  by  steam  power  as  well.  In  other  words,  the  ques- 
tion of  the  application  of  electricity  on  this  road  is  still  in 
the  ail  and  while  current  events  indicate  that  the  applica- 
tion will  be  made  in  the  near  future,  it  may  be  two,  three  or 
five  years  before  the  question  is  even  seriously  considered. 

**  Inside  of  certain  limits  electricity  seems  to  be  the  pre- 
ferable motive  power  for  moving  small  transportation  units 
t  frequent  intervals  and  for  short.distances  ;  while  on  the 
other  hand  steam  is  the  most  economical  and  preferable  for 
handling  large  units  of  transportation  at  infrequent  intervals 
and  over  long  distances.  The  line  of  demarcation  between 
these  extremes,  is,  of  course,  rapidly  changing,  and  the  field 
for  the  adoption  of  electric  power  is  gradually  increasing 
as  the  appliances  therefor  are  more  thoroughly  perfected 
and  the  problems  of  economical  constructions,  maintenance 
and  operation  are  solved." 


the  adoption  of  sach  methods  as  are  disclosed  in  the  Shanks 
case  and  the  countenance  of  them  by  the  members  of  the  bar 
is  a  serious  menace  to  ail  honestly  conducted  enterprises. 


The  Hoot  Boilers  All  Kight. 


An   Extraordinary   Litigant. 


Referring  to  legal  proceedings  against  the  Magnolia 
Metal  Co.  in  a  New  York  court,  the  Commercial  Advertiser 
recently  said  :  ".;'.-.,. 

'*  The  case  of  The  People  vs.  Shanks  will  probably  make  a 
little  history— legal  history,  but  still  history.  It  is  pretty 
difficult  to  conceive  of  a  man  who,  without  any  possible 
interest  himself,  will  sue  a  large  corporation,  go  on  his  own 
bond  in  filing  an  attachment,  knowing  all  the  while  that  be 
had  not  a  cent  in  the  world,  and  could  not  satisfy  judgments 
of  many  yeirs' standing  against  him.  Yet  this  is  what  was 
developed  in  the  case  of  The  People  vs.  Shanks.  Shanks 
brougbt  an  action  last  spring  against  the  Magnolia  Metal 
Company  on  an  assigned  claim  by  discharged  employees,  for 
f7,000.  As  the  Magnolia  Metal  Company  was  a  foreign  cor- 
poration, some  one  had  to  qualify  as  surety  in  bringing  an 
attachment  suit.  As  a  matter  of  fact,  Sbanks  acted  both  as 
plaintiff  and  bondsman.  More  extraordinary  still,  he  did  so 
on  the  advice  of  counsel,  who  knew  his  financial  condition, 
and,  to  add  to  the  incongruity  of  the  situation,  his  counsel 
stated  that  Shanks  had  no  pecuniary  interest  in  the  assigned 
claim  in  question. 

Col.  Alexander  S.  Bacon,  of  Zi  Wall  street,  did  the  prob- 
ing; Mr.  Linus  A.  Gould  and  S.  Victor  Constant,  of  Constant 
&  Coghill,  assumed  the  responsibilitien  for  the  action  of  his 
client,  Shanks,  and  Police  Judge  Kudlich  heard  the  case 
and  couldn't  see  any  particular  merit  in  the  plea  that  the 
alleged  perjury  was  advised  by  counsel.  Colonel  Bacon,  the 
attorney  for  the  Magnolia  Metal  Company,  has  for  years 
been  attending  litigation  growing  out  of  xuits  brougbt  by 
dummies  in  the  interest  of  large  corporations  inimical  to  the 
Magnolia  Metal  Company.  The  petty  annoyances  have 
grown  to  be  intolerable,  and  the  company  is  invoking  the 
law  and  is  bringing  these  irresponsible  oflenders  to  justice. 
It  is  an  open  question  whether  a  trust  is  not  forming  in  the 
anti-friction  metal  business,  and  the  fact  that  the  Magaolia 
people  have  the  standard  metal  which,  for  about  the  same 
price,  gives  three  times  the  same  service,  has  undoubtedly 
excited  the  cupidity  of  competitors  who  wish  to  take  over 
the  company's  assets  and  good-will  without  paying  for 
them. 

Mr.  C.  B.  Miller,  president  of  the  Magnolia  Metal  Company, 
stated  in  an  interview  that  he  had  traced  discharged  em- 
ployees directly  to  the  offices  of  the  National  Lead  Company, 
the  Hoyt  Metal  Company  and  others.  He  aUo  stated  that 
his  company  bad  brought  suit  against  the  Sterlingworth 
Railway  Supply  Company  for  91'iU,000  damages  for  breach  of 
contract,  under  circumstances  which  bear  out  the  theory  of 
an  attempted  combination  in  bearing  metal.  One  of  the 
leading  stockholders  of  the  Sterlingworth  Railway  Supply 
Company  is  said  to  be  a  prominent  official  in  the  Standard 
Oil  Pipe  Line. 

In  spite  of  considerable  persecution,  the  Magnolia  Metal 
Company  has  thrived  to  such  an  extent  that  its  very  metal 
is  now  in  use  in  most  of  the  navies  and  railroads  of  the  world 
as  well  as  in  all  classes  of  mechanical  industry.    However, 


Evaporative  Trials  of  Belleville  Boilers. 


The  London  Times  of  Oct.  28,  contained  a  notice  of  the 
launch  of  the  Kherson,  built  by  Messrs.  R.  and  W.  Haw- 
thorn, Leslie  &  Company,  for  the  Russian  Volunteer  fleet 
This  vessel  is  to  be  fitted  with  propelling  engines 
which  are  to  indicate  12,500  horse  power  on  trial,  the 
steam  to  be  supplied  by  24  water-tube  boilers  of  the 
Belleville  type  placed  in  three  seperate  water-tight  com- 
partments. The  boilers  are  being  constructed  by  Messrs. 
Maudslay,  Sons  &  Field,  at  their  worksat  Eait  Greenwich. 

The  following  account  of  the  trial  of  these  boilers  was 
given  in  a  late  number  of  the  Times : 

For  the  purpose  of  the  evaporative  trials  the  boilers  have 
been  built  up  where  they  have  been  made,  tbe  furnace  sides 
and  ends  being  constructed  of  fire-brick  in  the  same  way  as 
if  they  were  in  situ  on  shipboard.  Although  partially  under 
cover,  they  were  practically  exposed  to  the  condition  and 
temperature  of  the  exter^l  air,  which  were  not  very  favor- 
able. In  tbe  two  boilers  under  trial,  each  of  which  consists 
of  eight  tube  sections  or  elements,  a  section  containing  20 
wrought-iron  tubes  A)4  inches  outside  diameter  and  about 
8  feet  6  Inches  long;  the  total  heating  surface  Is  2,016  square 
feet  and  the  grate  area  93  square  feet.  As  only  two 
boilers  were  to  be  tested,  a  temporary  uptake  and  short 
funnel  were  provided,  the  deficiency  in  natural  draft  due  to 
this  compulsory  arrangement  being  made  up  by  the  applica- 
tion of  a  steam  blast.  To  insure  that  all  should  be  in  readi- 
ness for  the  official  trials,  which  were  to  take  place  on  Friday, 
a  preliminary  trial  of  them  of  six  hours'  duration  was  made 
on  the  previous  Tuesday— the  weather  t>eing  very  cold — 
with  results  as  tabulated  below: 


Hours 

Coal 

Water 
Evapo- 
rated. 

Evapora- 
tion per 

Boiler 
pressure. 

Blast 

pressure, 

lbs.  per 

sq.  In. 

Coal 
Burned 

of  Day. 

Burned. 

lb.  of 
Coal. 

lbs.  per 
84.  in. 

per  sq.ft. 
•I  crate. 

Lbs. 

Los. 

Lbs. 

Lbs. 

11-12... 

1.848 

\6JMa 

892 

200 

20 

19.8 

12-  1... 

l!747 

16,500 

9.44 

900 

23 

18.7 

1-  8.  . 

1.512 

16,125 

10.66 

196 

S3 

16.2 

2-3... 

1,747 

16,500 

9  41 

195 

23 

18.7 

»-4... 

1.792 

16.300 

9.30 

196 

93 

19.2 

4-5... 

1,568 

17,000 

10  81 

198 

23 

16.8 

These  figures,  when  run  out  to  their  conclusions,  give  a 
mean  for  the  whole  six  hours  of  the  trial  of  9.76  pounds  of 
water  evaporated  per  pound  of  coal  consumed,  and  18.23 
pounds  of  coal  burned  on  each  square  foot  of  fire  grate,  the 
mean  pressure  of  the  steam  being  1S7.6  pounds  per  square 
inch.  During  the  whole  of  the  six  hours  the  mean  tempera- 
ture of  the  feed  water  was  64  degrees  Fahr. 

With  these  results,  the  official  trials  of  Nov.  1  (which  were 
to  be  of  12  consecutive  hours'  duration)  were  entered  on  with 
confidence.  The  weather,  however,  at  the  start  was  not  pro- 
pitious, the  air  being  laden  with  a  heavy  damp  fog.  At  5:40 
a.  m.  the  fires  were  lighted,  the  temperature  of  tbe  atmos- 
phere being  60  degrees  Fahr.;  at  6:20  a.  m.  the  steam  gages 
registered  200  pounds  pressure  in  the  boilers;  and  at  6:30 
a.  m.  the  measuring  of  coal  and  water  was  commenced,  and 
continued  for  purposes  of  adjustment,  when  it  nas  found 
that  18  hundred  weight  of  coal  was  being  burned  in  the  hour 
and  the  water  evaporated  8.8  pounds  per  pound  of  coal.  At 
8  a.  m.  the  official  trial  was  commenced,  and  continued  for 
the  time  agreed  upon,  terminating  at  8  p.  m.  with  tbe  fol- 
lowing results,  deduced  in  tbe  same  way  as  for  the  prelim- 
inary trial:  The  average  evaporation  for  the  first 
three  hours  amounted  to  9.2  pounds  of  water  per  pound 
of  coal  burned;  for  the  first  six  hours,  0  pounds  of  water; 
and  for  tbe  entire  12  hours,  8.81  pounds  of  water  per  pound 
of  coal,  the  steam  pressure  being  200  pounds  to  the  square 
inch  throughout;  and  tbe  temperature  of  the  feed  water  64 
degrees  Fabr.  Welsb  steam  coal  of  average  quality  was  used 
during  the  trial,  and  the  fires  were  cleaned  at  the  end  of 
the  sixth  and  tenth  hours.  At  the  conclusion  of  the  12  hours 
trial,  an  accumulation  test  was  made  to  ascertain  if  the 
safety  valves  were  capable  of  dealing  with  any  quantity  of 
steam  likely  to  be  produced.  The  valves  were  accordingly 
set  to  lift  at  245  pounds'  pressure  per  square  inch,  and  firing 
was  resumed  and  coal  burned  at  tbe  rate  of  from  35  pounds 
to  40  pounds  per  square  foot  of  grate  per  hour.  The  maxi- 
mum pressure  shown  by  the  gages  during  tbe  hour  in 
which  this  test  was  continued  was  247  pounds.  During  the 
whole  of  the  12  hours  of  trial  all  the  coal  weighed  was  fired, 
and  no  allowance  made  for  cleaning  the  fires  or  for  what 
had  (alien  through  tbe  grates. 

As  the  Belleville  type  of  boiler  is  now  attracting  consider- 
able attention.  Its  more  extended  adoption  in  naval  and 
commercial  vessels  being  imminent,  much  interest  was 
manifested  in  these  tests,  which  were  attended  by  several 
engineering  experts,  in  addition  to  the  representatives  of 
tbe  builders. 


The  "  Star  "  power  hack  saw,  made  by  the  Millers  Falls 
Company,  or93  Reade  street.  New  York  City,  is  a  time  and 
labor  saving  machine,  that  is  worth  a  good  deal  more  than 
it  costs.  The  machine  will  cut  metal  of  all  sizes  up  to  4>i 
inches  in  diameter.  It  requires  no  attention  after  the  work 
is  put  in  the  vise,  and  stops  when  the  piece  is  cut  off.  The 
quality  of  the  blades  used  in  these  machines  has  been  stead- 
ily improred,  as  sbown  by  the  fact  that  one  blade  recently 
cut  off  an  inch  squre  bar  of  wrought  iron  246  times.  This 
could  not  be  done  in  a  hand  frame,  but  in  the  "  Star  "  power 
hack  saw,  where  the  pressure  and  stroke  are  regulated  and 
uniform,  one  blade  will  cut  steadily  for  a  number  of  days. 


In  November  last  a  suit  was  begun  by  the  Philadelphia 
Edison  Electric  Light  Company,  of  Philadelphia,  against  the 
Abendroth  &  Root  Manufactaring  Company,  of  New  York 
City,  to  recover  134,000.00.  A  countersuit  was  put  in  by  the 
Abendroth  ft  Root  Manufacturing  Company  against  the 
Philadelphia  Edison  Electric  Light  Company,  for  ^,830.99. 
This  suit  was  tried  in  the  United  States  Court  in  Brooklyn, 
before  Judge  Wheeler  and  a  jury,  and  a  verdict  has  now 
been  rendered  in  favor  of  the  Abendroth  &  Root  Manufac- 
turing Company  for  the  amotmt  of  the  countersuit. 

The  Al>endroth  &  Root  Manufacturing  Company  are  the 
manufacturers  of  the  well-known  Root  Water  Tube  Boiler, 
and  between  the  years  1889  and  1891  they  furnished  the 
Philadelphia  Edison  Electric  Light  Company  with  about 
3,500  horse  power  of  boilers,  these  boilers  being  supplied  on 
four  different  contracts,  each  of  which  followed  the  other  at 
short  intervals.  Soon  after  these  boilers  were  erected  and 
in  operation  in  the  Philadelphia-Edison  plant,  a  series  of 
troubles  followed,  which  finally  culminated  in  a  fatal  acci- 
dent. This  brougbt  the  matter  Into  the  Coroner's  Court  in 
Philadelphia,  where,  after  a  careful  investigation  by  a  jury 
of  experts,  a  verdict  was  rendered  acquitting  the  At>endroth 
&  Root  Manufacturing  Company,  and  holding  the  Philadel- 
phia Edison  Electric  Light  Company  responsible. 

The  troubles  above  mentioned  were  due,  as  claimed  by  the 
Philadelphia  Edison  Electric  Light  Company,  to  bad  work- 
manship, bad  material  and  faulty  design,  and  also  due  to  tbe 
contractors  failing  to  comply  with  all  the  articles  agreed 
upon  in  their  contract,  and  on  these  grounds  they  brought 
the  suit  just  closed,  in  which  they  sought  to  recover  $34,000, 
whieh  they  claimed  they  bad  spent  in  remedying  the  so- 
called  defects.  The  Abendroth  &  Root  Manufacturing  Com- 
pany claimed  that  the  plaintiffs  bad  not  paid  them  all  that 
was  due  on  their  orders  for  boilers,  and  also  for  additioeal 
material  furnished  to  them,and  on  these  grounds  they  brought 
the  countersuit  mentioned  above. 

The  Abendroth  &  Root  Manufacturing  Company  succeeded 
in  the  first  plaee  in  establishing  the  fact  that  they  had  lived 
up  to  every  article  of  their  agreement  and  had  even  done 
more  than  they  had  agreed  to  do.  In  the  second  place  they 
succeeded  in  establishing  the  fact  that  they  had  used  the 
best  material  obtainable  in  the  market.  In  this  connection 
it  is  interesting  to  note  that  the  greatest  number  of  breaks 
occurring  in  these  Edison  boilers  were  reported  to  be  in  the 
item  of  tiolts;  and  as  it  is  a  naturttl  conclusion  that  the  greatest 
breakage  will  occur  at  the  weakest  point,  it  was  necessary 
toestablish  by  evidence  the  fact  that  these  bolts  were  equal, 
if  not  superior,  to  anything  to  be  found  in  the  market. 
Specimens  of  the  bolts  were  thoroughly  tested  and  sbown  to 
be  of  the  best  material.  The  At>endroth  &  Root  Manufact- 
uring Company  also  showed  by  msans  of  photographs  the 
tools  which  they  now  use  in  the  manufacture  of  their  boilers, 
and  they  showed  that  the  best  methodsof  manufacture  were 
employed  in  making  the  boilers  for  tbe  Edison  Company. 

The  Abendroth  &  Root  Manufacturing  Company  succeeded 
in  proving  that  the  accidents  were  due  entirely  to  the  hand- 
ling of  the  boilers  by  the  Edison  Company,  with  the  object 
of  forcing  them  far  beyond  their  rated  capacity,  sometimes 
exceeding  this  rating  by  as  much  as  100  per  cent,  and  over. 
They  also  showed  that  the  Edison  Company  employed  un- 
unskilled  labor,  and  that  these  employees  had  instructions 
to  keep  steam  up  to  the  required  pressure  irrespective  of  any 
demands  that  might  be  made  on  tbe  boilers,  and  that  the 
whole  idea  was  to  keep  tbe  lights  going  which  the  Edison 
Company  had  contracted  to  supply,  without  regard  to  the 
personal  safety  of  the  attendants  or  capacity  of  the  toilers. 

Another  very  important  point  established  by  the  evidence 
was  that  an  excessive  forced  draft  was  used  in  order  todrive 
the  boilers  to  the  unreasonable  extent  to  which  they  were 
used,  and  evidence  showed  that  this  draft  was  sufficient  at 
times  to  support  a  column  of  water  from  three  to  four 
nches  in  height.  It  was  also  shown  that  the  feed  water  used 
in  the  boilers  was  very  impure,  and  that  in  order  to  neutra 
lize  the  effect  of  these  impurities  an  excessive  quantity  of 
chemicals  was  used  with  the  water. 

One  of  the  most  interesting  points  developed  was  the  pro- 
duction of  water  hammer  in  the  tubes  of  these  boilers, 
which  was  explained  in  the  following  manner:  It  is  a  well- 
known  fact  that  ever>  pipe  or  tube  has  a  definite  capacity  of 
discharge,  and  when  this  capacity  is  reached  no  more  water 
or  steam  can  be  delivered  through  an  opening  of  such  an 
area;  so  that  in  case  a  larger  discbarge  is  required,  a  larger 
tube  must  l>e  used.  In  driving  these  boilers  to  such  an 
excessive  extent,  in  tbe  course  of  natural  circulation  tbe 
water  and  steam  passed  up  along  the  inclined  tubes  to  the 
front  headers,  and  there  advanced  upward  into  the  overhead 
steam  and  water  drums,  from  which  the  steam  was  delivered 
to  the  piping  system.  When  the  circulation  reached  a  point 
equal  to  the  capacity  of  the  tube,  of  course,  no  more  steam 
or  water  could  be  discharged  from  that  upper  end  of  the 
tube,  but  as  the  beat  still  continued  to  t>e  applied  around 
the  tube,  more  steam  was  generated,  and  of  course  the 
pressure  of  this  steam  in  tbe  tul>e  forced  the  steam  and 
water  back  down  the  tube  until  it  reached  the  rear  header, 
and  here  the  steam  suddenly  had  a  chance  to  escape  upward 
by  the  course  of  the  rear  headers  to  the  overhead  steam  and 
water  drums,  and  tbe  colder  feed  and  circulating  ^ater  try- 
ing to  enter  the  lower  end  of  the  tubes  from  these  same 
rear  headers  came  in  contact  with  the  steam  thus  seeking 
passage  of  escape.  The  result  was  a  sudden  condensing  of 
the  steam,  which  was  followed  by  a  rush  of  water  into  the 
vaccuum  at  an  exceedingly  high  velocity,  and  this  water 
rushed  along  tbe  tube  at  about  this  same  velocity  until  it 
reached  a  bend  at  tbe  end  of  the  tubes.  The  result  was  a 
very  sudden  and  powerfnl  blow  there  practically  like  that 
of  a  cannon  ball,  which  caused  the  bolts  to  rupture  in  the 
manner  above  described,  breaking  them,  in  fact,  so  rapidly 
that  a  flow  of  the  metal  composing  them  at  the  point  of 
rupture  was  impossible. 

This  flow  necessarily  would  take  a  certain  amount  of  time. 
The  consequences  of  this  sudden  blow  was  exhibited  in  tbe 
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breakage  of  these  bolts  without  contraction  of  area  at  the 
point  of  rupture.  It  was  remarked  during  th«  course  of  the 
trial  that  it  was  fortunate  that  these  boilers  were  composed 
of  small  headers  covered  by  small  castioKS  known  as  con- 
necting bends,  and  that  thus  the  damage  done  afiect«d 
merely  these  small  castings,  producing  there  local  results 
instead  of  rupturing  large  castings,  which  would,  of  course, 
be  attended  by  far  more  serious  ruptures.  Glass  models 
were  shown  at  court  which  illustrated  beautifully  the  theory 
thus  presented,  and  In  such  a  manner  as  to  carry  convic- 
tion to  the  minds  of  the  Court  that  this  was  the  true  theory 
of  the  disastrous  occurrences.  Other  glass  models  illus- 
trated the  irresistible  power  of  the  water  hammer,  the 
force  of  which  was  sufficient  to  break  the  tubes  which  held 
the  water  surrounded  by  a  vacuum. 

The  plaintiff  brought  in  as  an  expert  Professor  Spangler,  of 
Philadelphia,  while  the  defendant  brought  In  as  experts  Dr. 
C.  E.  Emery,  of  New  Tork,  and  Prof.  R.  C.  Carpenter,  of 
Sibley  College,  Cornell  University,  Ithaca.  Prof.  W.  D. 
Marks,  of  the  Philadelphia-Edison  Company,  and  Mr.  Albert 
A.  Cary,  of  the  Abend  roth  &  Boot  Manufacturing  Com- 
pany, also  testified  as  experts  on  their  re8i>ective  sides. 

Altogether  it  is  a  well-earned  and  well-deserved  victory  of 
the  Root  Company  on  which  they  are  to  be  congratulated. 


Seduced  Qtiality  Followa  B«duced  Price  of  Steel  Bails. 


Manliattaii  Elevated  Bailway  Affiiirs. 


Mr.  J.  F.  Wallace,  Chief  Engineer  of  the  Illinois  Central 
R.  R.,  writing  in  the  Enffinsering  Magazine  for  December, 
says  that  while  it  is  true  that  there  has  been  a  steady  and 
uniform  decrease  in  the  price  of  steel  during  the  last  quarter 
of  acentury,  the  average  staadard  weight  of  rail  for  main  lines 
has  at  the  same  time  increased  from  60  lbs.  to  99  lbs.  per  yard, 
and  the  quality  has  materially  depreciated.  As  an  example 
of  the  deterioration  that  has  taken  place  in  quality,  he  states 
that  during  the  past  year  he  has  relieved  from  a  main  track 
on  tangents  rails  that  weighed  75  lbs.  to  the  yard  which  had 
been  in  the  track  only  five  years  ;  whereas,  on  the  same  dis- 
trict and  under  precisely  the  same  traffic  conditions,  there 
still  remain  in  the  track  60  lb.  rails  tbac  have  been  In  service 
for  over  15  years,  which  it  was  not  considered  necessary  to 
renew  this  season.  While  this  may  be  an  exceptional  casei 
he  considers  the  steel  rail  which  was  furnished  by  the  manu' 
facturers  15  to  20  years  ago  about  oO  per  cent,  better  than  the 
rail  now  manufactured.  Thislis  not  intended  to  apply  to 
special  high-class  rails,  which  may  be  furnished  by  a  fewl 
rolling  mills  under  superior  specifications,  but  to  the 
ordinary  rail  supplied  to  and  purchased  by  the  majority  of 
the  railroads  in  the  United  States  to-day.  ...■^" -•.'■ 


Improved  Car-Brace  Cutting-Off  Saw. 

The  use  of  this  machine  in  any  freight-car  shop  means  a 
saving  in  time  and  labor  in  the  cutting  of  freight-car  braces 
that  should  command  the  attention  of  master  mechanics. 
With  it  there  is  no  rehandling  of  the  material,  no  laying  out, 
no  preparatory  cutting  to  lengths,  no  waste  material.  The 
angles  are  cut  much  more  rapidly  and  accurately. 

The  framing  is  substantial;  the  various  shafts  and  arbors 
are  made  of  fine  steel  of  proper  diameter,  and  the  bearings 

are  long  and  self-lubricating.    The  jonm  als  are  ground  true, 

all  joints  are    planed    and   the 

tables   are    made   of   iron    and  •/.    .  -,■ 

adjustments    made   convenient.    .,.••'' /■.-■;■  •'i  :/_  ■■^^~i--''^- 

The  lower  saw  is  mounted   in  •■'.■;  .;••. ;' /l^'     ■■;■  A-. 

an   automatic    feeding-carriage  : .       v.-  ,'.'  <  ■  -   •  .■-     -  ■ 

controllsd  by  a  foot  treadle,  and    ' 

with  provision  for  keeping  the 

belt  tight.    A  saw  on  top  of  the 

table  at  right  angles  to  the  lower 

saw  is  carried  in  an  adjustable 

bearing,  which  allows  the  saw  ; 

to  be  lowered  as  it  is  worn  down  '.:'; 

in  diameter.  It  travels  in  planed  -fi. 

ways,   securely    gibbed   to    the  .. 

table,  and  operated   by   means    .. 

of  a  lever.    The  table  is  provid-  .'j 

ed  with  adjustable  fences  and./.' 

guide-rolls.  Adjustable  stops  are  '. 

added  for  holding  the  material  - 

against  the  fences  properly. 
A  supplemental  gage  table  is    ..; 

supplied,  mounted  on   a  heavy    - 

iron  column.    This  is  used  for  r' 

regulating   the    length    of    the 

braces,  and  is  provided  with  an 

adjustable  fence  across  the  table. 

This  fence  is  slotted  lengthwise, 

and  has  an  adjustable  stop,  the 

right  angle  cut  by    the    saws 

having  a  perfect  bearing  against 

the  fence  and  stop.    Two  saws 

eighteen  inches  in  diameter  are 

furnished    with     the    machine. 

Two  counter-shafts  are  provided , 

each  carrying  ten  by  sixteen  inch 

T  and  L  pulleys.  This  convenient 

and    labor-saving     machine     is 

made  by  Messrs.  J.  A.  Fay  & 

Company,  of  Cincinnati,  Ohio. 


A  Railroad  Struggle  Ciompromised. 

The  long  struggle  between  the  Missouri,  Kansas  &  Texas 
and  the  International  &  Great  Northern  roads  for  posses- 
sion of  the  Galveston,  Houston  &  Henderson  Railroad,  be- 
tween Houston  and  Galveston,  furnishing  an  outlet  on  the 
Gulf,  has  been  terminated  in  a  compromise,  after  being  be- 
fore the  State  and  Federal  courts  for  about  three  years. 
The  terms  of  the  compromise  as  agreed  on  provide  that  the 
M.,  K.  &  T.  shall  transfer  to  the  I.  &  G.  N.  4,909  shares  of  the 
capital  stock  of  the  G.,  H.  &  H.  at  the  par  value  of  f  100  a 


Acscording  to  statements  made  by  the  Auditor  of  the 

above-named  company  to  a  committee  of  the_  New  York 
Legislature  on  Dec.  5,  the  company  has  102  miles  of  single 
track.  In  1895  the  company  paid  the  city  of  New  York 
$590,243  in  taxes,  while  in  1894  $564,800  was  paid.  In  1895 
the  company  paid  $96,000  to  the  State  of  New  York  in 
taxes,  and  in  1894  it  paid  $93,000.  The  gross  amount  of 
bonds  outstanding  is  now  $46,500,000,  but  $8,500,000  of 
these  will  be  ordered  on  Jan.  1.  The  capital  stock  at  pr*>8- 
ent  is  only  $30,000,000.  The  groes  income  for  the  last  fiscal 
year  was  $9,397,572:  the  operating  expenees,  exclusive  of 
all  taxes,  were  $5,413,964,  leaving  net  earnings  at  $8,988,608. 
Then  there  was  an  income  from  other  sources  amounting 
to  $287,134,  which  makes  gross  income  $4,270,742.  The 
interest  on  the  funded  debt  was  $2. 095.72a,  the  taxee, 
$652,722,  making  $2,748,694,  which  bum  deducted  from  the 

fross  income,  leaves  a  net  income  to  the  company  of 
1,522,048.  For  the  year  pudmg  Sept.  30  last  the  road  car- 
ried 188,072.645  passengers.  .The  total  number  of  psaaen- 
gers  carried  since  the  railway  started,  up  to  St-pt.  80,  is 
.2,410,845,487.  The  company  has  about  six  thousand  em- 
ployees, and  pays  engineers  $3.50  a  day  for  nine  hours' 
work;  tiremen,  $2;  conductors.  $2  30,  and  guards  $1.85. 

President  George  J.  Gould  said,  when  asked  what  be 
thought  of  building  an  underground  jail  way:  "I  think  it 
is  possible  to  build  an  underground  railwav,  but  that  it 
would  not  pay  financially.  It  is  not  paying  in  London, 
where  the  circumstances  are  better  than  they  are  here." 
He  said  that  in  his  opinion  an  elevated  road  with  electric 
motive  power  would  be  the  best  system  of  transit  in  New 
York,  and  that  his  company  was  at  present  experimenting 
with  electricity.     He  was  tuiked  : 

"  Have  you  any  complaints  coming  in  about  overcrowded 
cars  ?"  "  Yes."  he  replied,  ••  but  I  don't  fee  how  that  can 
be  remedied.  In  the  morning  everybody  wants  to  go 
south  and  in  the  evening  they  want  to  go  north.  You 
can't  stem  the  tide.  In  Third  avenue,  during  the  rush 
hours,  we  run  trains  on  50  seconds'  headway,  and  I  don't 
think  they  can  be  run  safely  on  much  less  headway  than 


A  lead  pipe  was  recently  taken  '. ,  •'     ".:■.'  ■ 
up,  which,  it  is  related  had  car- 
ried water  to  a  farm  house  for  74  years. 


IMPROVED   CAR-BRACE   CUTTINC-OFF   SAW. 


A  Model  Train. 


Commencing  Sunday,  Jan.  5,  and  daily  thereafter,  the 
popular  New  York  and  Florida  Short  Line  Limited  will  be 
resumed  between  New  York  and  St.  Augustine,  via  Pennsyl- 
vania, Southern  and  Florida  Central  and  Peninsular,  leaving 
New  York  at  3.20  p.  m.  The  train  will  be  composed  of  latest 
improved  compartment  cars,  sleeping,  dining,  first-class 
coach  and  smoking  cars,  from  New  York  to  St.  Augustine. 
For  grandeur  and  solid  comfort  there  is  nothing  in  the 
world  that  surpasses  this  train.  The  compartment  car  is  a 
model  of  perfection.  The  entire  train  is  most  elaborately 
furnished,  and  the  country  through  which  the  train  travels 
is  rich  in  magnificent  scenery,  and  the  one  day  which  is  con- 
sumed in  the  trip  can  be  spent  most  advantageously  in 
taking  in  the  beauties  of  nature.  The  announcement  of  the 
new  train  several  years  ago  was  one  of  the  great  achieve- 
ments of  the  Southern  Railway  '*  Piedmont  Air  Line,"  and 
the  public  are  highly  grateful  and  have  and  will  continue  to 
show  their  appreciation  to  the  evident  satisfaction  of  those 
instrumental  in  reducing  the  time  between  New  York  and 
Florida  to  a  minimum.  Excursion  tickets  south  have  been 
placed  on  sale  at  "very  low  rates,"  and  those  contemplating 
taking  a  trip  to  the  Sunny  Lands  should  call  on  or  address 
Mr.  R  D.  Carpenter,  General  Agent,  271  Broadway,  New 
York. 


share,  being  one-half  of  the  total  amount  of  the  capital 
stock  of  that  company,  less  one  share,  the  "Katy"  retaining 
4,999  shares,  and  the  two  remaining  shares  being  placed 
with  some  party  agreed  upon  by  both  the  contending  roads 
in  order  to  secure  the  strict  carrying  out  of  the  terms  of  the 
agreement.  In  consideration  for  this  transfer  of  stock  the 
I.  &  G.  N.  surrenders  the  ninety-nine-year  lease  made  in 
1883,  by  which  it  secured  exclusive  possession  and  control  of 
the  G.,  H.  &  H.  property.  The  agreement  further  stipulates 
that  both  the  International  and  "  Katy  "  shall  enter  into  a 
joint  contract  with  the  G.,  H.  &  H.,  identical  in  every  detail 
for  the  transportation  of  trains,  cars,  passengers,  tonnage 
etc.,  between  Houston  and  Galveston.  Under  this  amicable 
arrangement  the  two  rival  roads  will  at  ;once  begin  a  joint 
operation  of  the  G..  H.  &  H.  track  between  Houston  and  the 
Gulf,  and  the  "  Katy  "  will  be  able  to  touch  tidewater. 


that."  Mr.  Gtould  also  said  he  was  aware  that  complaints 
were  being  made  about  the  lighting  of  the  cars,  and  they 
were  looking  atx>ut  for  a  better  system.  "  A  year  ago  we 
were  about  to  adopt  Pintsch  gas.  but  electricity  came  into 
prominence  and  we  decided  to  wait.  If  we  adopted  elec- 
tricity as  a  power,  of  course  we  should  want  to  light  cars 
with  it." 

"  I  don't  believe  in  municipal  ownership  of  railways,"  said 
Mr.  Grould,  "  and  think  it  would  prove  disastrous.  Govern- 
ment roads  are  never  run  so  well  as  roads  run  by  private 
corporations.  They  have  tried  it  in  Europe  witn  their 
military  roads,  and  it  has  proved  a  failure.  The  taxpayers 
have  to  go  into  their  pockeU  every  time.  The  Govern- 
ment, I  think,  should  not  go  into  the  business." 


The  Boies  Steel  Wheel  Company  reports  business  good, 
and  all  departments  of  its  extensive  works,  at  Scranton.Pa, 
runnicg  full  time.  The  No.  2  wrought  iron  center  wheel 
made  by  this  company  is  winning  great  favor  among  the 
mechanical  departments  of  roads  in  many  sectioBS  of  the 
<^oantry. 


The  evening  classes  at  the  Young  Men's  Institute.  222 
Bowery,  New  York,  report  a  large  enrollment  this  season. 
One  of  the  most  popular  classes  is  that  in  Steam  Engineer 
ing.  The  enrollment  in  this  class  includes  workers  from  all 
fields  of  the  practical  applications  of  steam,  viz.,  firemen,  en- 
gineers, machinists,  etc.  They  are  taught  the  fundamental 
principles  of  the  science  and  also  its  latest  developments. 
By  means  of  textbooks,  lectures  and  experiments,  a  compre- 
hensiveview  is  taken  of  the  whole  subject.  Other  subjects 
taught  are  the  commercial  branches,  arithmetic,  bookkeep 
'Ug,  shorthand,  English  grammar,  and  technical  branches. 
Carriage  drafting,  architectural  drawing,  mechanical 
drawing,  freehand  drawing.  Soaaejof  these  require  a  two  and 
some  a  three-year  course.  A  new  term  will  begin  Jan.  2, 1806. 
Young  men  between  the  ages  of  17  and  3t  ar«  allowed  to 
enroll  at  any  time. 


American  locomotives  are  now  going  into  Europe.  The 
ordering  of  40  locomotives  by  the  Russian  Government  from 
the  Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  leads 
La  OtnU  Civile  to  say:  "Already  in  the  matter  of  furnish- 
ing railroad  material  American  const  mctors  bad  taken 
possession  of  the  South  American  market  and  were  carrying 
on  a  formidable  competition  against  the  English  in  their 
own  colonies,  especially  in  New  Zealand  and  Australia, 
but  it  was  hardly  expected  that  they  should  be  seen  obtain 
ing  a  foothold  in  Europe."  Why  not,  prayf  Are  not  Ameri- 
can locomotives  the  most  beautiful  in  design,  the  moat 
nearly  perfect  in  construction,  the  most  reliable  in  function, 
the  swiftest  in  motion,  and  the  best  in  all  essentials  of  all 
locomotives  on  earth  ?  Why  should  European  railroad- 
builders  not  have  as  good  taste  and  judgment  in  selecting 
locomotives  as  the  railroad-bailders  of  Australia  and  South 
America  t  Go  to!  Europe,  as  an  artistic  country,  should 
buy  only  American  locomotives,  or  else  compel  European 
builders  to  build  locomotives  strictly  on  the  Americaa 
models. — Iron  Industry  Oazeti*, 
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The  Lake  Portable  Key-Seater. 


Safe    Lighting   of   Mail  Can. 


The  accompanying  illustration  shows  a  very  usefnl  m 
chine  made  by  the  Lake  Brothers,  of  No.  1645  North  Tenth 
street,  Philadelphia.  As  every  mechanic  knows,  in  makioK 
repairs  in  shops,  etc.,  it  is  a  very  serious  thini;  to  be  com- 
pelled to  take  down  a  line  shaft,  or  any  part  of  it,  to  have  a 
key-seat  cat,  or  if  not  removed  from  its  position  it  is  neces 
sary  to  chisel  the  same,  which  is  a  very  slow  operation,  and 
not  very  satisfactory  when  completed.  Often  a  grestt  deal 
of  trouble  and  annoyance  is  experienced  by  having  gears, 
pulleys,  couplings  and  clutches  work  loose  on  the  shaft  when 
in  use,  usually  the  result  of  an  inaccurate  key-seat  being  cut 
in  the  shaft.  With  this  machine  it  is  not  necessary  to  re 
move  the  shafting  from  its  bansers  or  boxes  to  cut  a  key- 
aeat,  and  in  this  way  a  split  pulley  orcouplingcan  be  applied 
very  quicklj,  or  if  a  solid  pulley  is  used  it  is  only  necessary 

to  remove  the  hanger  or  box,  so  as  to  slide  the  pUlley  OD  the 
shaft,    thus     navingr  Itime ,    which    amounts 

to  a  great  deal  where  any  number  of  persona 
are  employed. 

Our  illustration  shows  the  machine  as  it 
appears  after  having  cut  a  key-way  4  inches 
from  the  end  of  shaft.  This  machine  will 
mill  key-seats  any  length  in  shafting  from  IX 
inches  to  4^  inches  in  diameter,  and  o' 
widths  varying  from  }i  inch  to  IK  inches, 
and  any  depth  (not  exceeding  %  inch.  Bach 
machine  is  furnished  with  six  milling  cut' 
ters,  which  by  placing  one  or  more  on  the 
spindle  of  the  machine,  key-seats  the  sizes 
mentioned  above,  any  of  which  can  be  cut 
at  one  operation  the  width  required.  When 
the  cutters  are  kept  sharp  the  machine  will 
mill  all  key-seata  up  to  5i  inch  wide,  by  % 
Inch  deep  at  one  operation,  but  for  the 
wider  key  seats  it  will  be  necessary  to  go 
over  the  work  two  OF  more  times,  according 
to  the  depth  required.  The  machine  is  pro- 
vided with  either  automatic  or  hand  feed 
while  cutting,  and  has  a  dial  to  show  the  '•''"'<' 
depth  of  cut  in  the  shaft.  The  machine 
will  mill  4  inches  t)efore  it  is  necessary  to 
move  the  base  forward  on  the  shaft.  An 
operator  can  easily  cut  a  key-seat  12  inches  ■ 

long,  %  inch  wide,  ft  inch  deep  in  one  hour,  and  other  sixes 
in  proportion. 


The  Superintendent  of  the  Railway  Mail  Service,  Mr. 
Joseph  E.  White  calls  attention  agian,  in  his  annual  report 
just  concluded,  to  the  necessity  of  adopting  safer  methods 
for  lighting  mail  cars.  For  severai  years  the  Poet  OflBce 
authorities  have  pleaded  with  Coagress  to  adopt  a  measure 
forbidding  the  use  of  oil  in  lighting  the  cars  in  which  the 
mails  ire  carried.  In  report  after  report  the  various  super- 
intendents of  the  Railway  Mail  Service  have  called  attention 
to  the  immense  losses  caused  the  Government  by  reason  of 
mail  cars  and  their  contents  being  burned,  either  by  the 
explosion  or  overturning  of  oil  lamps  when  accidents 
nappened. 

Such  casualties  frequently  occur,  and,  as  the  report  men- 
tioned fully  shows,  the  greater  number  of  fires  arising 
from  accidents  were  caused  by  the  lamps  with  which  the 
cars  were  lighted,  and  only  in  very  rare  instances  by  the 
fire  from  the  engines.     In  his  report  Superintendent  white 

again  makes  vigorous  demand  for  legislation  that  will 


Afirica  for  Africans. 


Mr.  Robert  Perry,  a  Chicago  contractor,  who  has  been 
spending  two  months  in  Johannisburg,  South  Africa,  says: 

"I  want  to  warn  Americans  to  keep  away  from  that 
part  of  the  world.  There  is  nothing  to  go  there  for.  The 
climate  is  unhealthful.  living  is  exorbitantly  high,  and 
the  people  who  are  there  are  almost  in  a  starving  condi- 
tion. Negroes  do  all  the  work  in  the  rnmes.  The  place  is 
a  desert  where  scarcely  anything  grows,  and  there  is  a 
water  famine  most  of  the  time.  Every  imaginable  thing 
is  taxed  heavily.  Even  Pretoria's  own  paper  has  printed 
a  warning  to  the  world  to  keep  away  from  the  place.  The 
people  who  have  lived  there  ten  or  fifteen  years  are  away 
behind  the  times.  When  I  told  them  about  the  motocycle 
and  the  kinetoscope,  they  thought  I  was  telling  fairy  tales, 
and  would  not  believe  me."  ,    . 


A  PORTABLE  K£T  SKATER. 

effectually  prevent  the  recurrence  of  such  disasters   \»  hich 
involve  such  tremendous  losses.     He  says  : 

"The  leading  bankers,  manufacturers,  merchants  and 
prominent  citizens  of  thiscountry  are  very  strongly  in  favor 
of  greater  care  in  the  transmission  of  the  mails,  because 
of  the  immense  loss  and  trouble  caused  by  their  destruction 
in  railroad  wrecks,  when  thousands  of  checks  and  drafts 
are  destroyed,  often  taking  years  to  trace  up  and  replace. 
Furthermore,  the  average  citizen  who,  after  all,  pays  the 
freight,  has  a  very  decided  interest  in  the  matter,  from  the 
fact  that  letters  and  mementos  are  often  lost  which  can 
never  be  replaced.  Every  business  firm  in  the  United 
States  is  vitally  interested  in  this  question,  because,  apart 
from  financial  considerations,  important  communications 
and  orders  are  lost,  which  cannot  be  duplicated  and  fre- 
quently can  never  be  replaced." 


Burning  laquid  Fuel. 


The  Switzerland  of  America. 

The  assembly  hall  of  the  Union  League,  in  Philadelphia, 
was  thronged  with  people  on  Dec.  27  and  28,  to  see  the  exhi- 
bition of  pictures  of  scenes  along  the  line  of  the  Lehigh  Val- 
ley Railroad.  The  pictures  were  photographs  by  William  H. 
Rau.  of  Philadelphia,  made  last  summer.  A  locomotive  and 
car,  Htted  up  with  a  dark  room  for  developing  the  plates  and 
all  the  other  applianfces  of  a  photographic  studio,  were 
placed  at  his  disposal  by  the  company,  and  the  250  or  more 
pictured  exhibited  are  a  part  of  the  results  of  his  work. 

The  region  through  which  the  Lehish  Valley  Railroad 
runs  has  often  been  called  the  "Switzerland  of  America"' 
from  the  beauty  and  variety  of  the  scenery.  Many  of  the 
pictures  are  of  scenes  of  which  the  traveler  catches  fleeting 
glimpses  from  the  car  windows  as  he  is  whirled  along  the 
Lehigh  and  Susquehanna  rivers.  Some  of  the  pictures  are 
of  the  country  in  the  vicinity  of  Easton  and  Bethlehem,  Pa., 
and  the  series  of  the  vicinity  of  Mauch  Chunk  show  the  river 
shut  in  by  mountains  and  the  railroad  curving  in  and  out  along 
the  bank.  But  the  real  "  Switzerland  of  America"  is  not 
reached  until  the  traveler  approaches  Wilkes-Barre.  Here- 
glorious  subjects  for  the  artist  are  to  be  found  on  every  side. 
The  pictures  of  this  region  are  among  the  most  beautiful  in 
the  collection.  Ttere  are  pictures  of  Glen  Summit  and  the 
beautiful  Wyoming  Valley,  and  views  of  forest,  and  moun- 
tain, and  stream  from  Point  Lookout  and  from  Wilkes  Barre 
Mountain.  The  photographs  of  the  collieries  about  Wilkes- 
Barre,  Mahanoy  City,  Shenandoah  and  Pittston  are  exceed- 
ingly interesting  and  illustrate  in  a  novel  way  Pennsylva- 
nia's great  mining  industry.  The  valley  of  the  Susquehanna 
River  offers  an  endless  variety  of  subjects  for  the  camera. 
The  various  views  of  the  river  between  Falls  Station 
and  Towanda  show  conclusively  that  the  scenery  along  the 
river  is  varied  and  characterized  by  a  beauty  that  must  in- 
spire the  most  prosaic  nature.  Then  come  the  lakes.  Beech- 
wood  Lake,  Shawanese  Lake,  Lake  Ganoga,  Seneca  Lake, 
Cayuga  Lake,  Owasco  Lake  and  Hemlock  Lake  are  all  beau- 
tifully represented.  One  of  these.  Lake  Ganoga,  stands  in  a 
virgin  hemlock  forest  of  vast  extent.  The  surrounding 
mountains  are  covered  with  a  heavy  growth  of  hemlock 
that  man  has  never  penetrated.  Hemlock  Lake  is  not  far 
from  Rochester,  and  although  not  as  well  known  as  some  of 
the  others,  the  prospects  for  its  future  are  of  the  best.  A 
new  branch  of  railroad  has  been  run  to  the  lake  from  Roch- 


An  English  paper,  in  commenting  on  the  burning  of 
liquid  fuel,  says :  Hundreds  of  patents  have  been  secured 
fur  different  methods  of  spraying  and  burning  liquid  fuel. 
The  great  secret  of  success  seems  to  lie  in  so  arranging 
matters  that  the  flame  will  not  put  itself  out  and  prevent 
the  oil  from  being  properly  consumed.  If  we  put  a  bit  of 
flaming  paper  over  the  chimney  of  a  lighted  lamp,  the 
paper  will  be  extinguished  by  the  uprush  of  carbonic  acid 
from  the  lamp  flame.  In  the  same  way,  when  petroleum 
spray  is  directed  into  a  furnace  high  up  it  cannot  bum  be- 
cause the  upper  part  of  the  firebox  contains  little  or  no  free 
oxygen,  tlie  spray  is  driven  unconsumed  through  the  flame, 
strikes  the  bridge  or  fire  stone  and  runs  down  it  to  be 
burned — usually  badly — below.  The  jet  of  oil  should  enter 
near  the  grate  bars,  but  the  precise  height  is  a  matter  of 
adjustment,  involving  special  knowledge  not  to  be  imparted 
by  letter  press.  As  regards  the  spraying,  that  is  usually 
effected  by  steam,  but  the  practice  is  very  objectionable, 
because  the  quantity  used  is  very  considerable,  and  repre- 
sents great  waste  of  fresh  water,  which  must  be  made  up 
again  for  the  sake  of  the  boilers,  at  least  in  the  case  of  sea- 
going steamers.  The  use  of  compressed  air  appears  to  be 
better,  but  it  is  worth  while  to  consider  whether  either  air 
or  steam  is  needed.  It  might  be  found  practicable  to  get 
rid  of  both  by  driving  the  oil  in  tbrougn  very  fine  nozzles 
— needled  i'  desirable — under  heavy  pressure.  This  device 
has  been  employed  in  oil  engines  with  much  success,  and 
we  do  not  see  why  it  should  not  be  made  to  answer  for 
furnaces. 


Low   Excursion   Bates. 


There  will  be  a  receiver's  sale  of  the  entire  plant  of  the 
New  York  Frog  &  Switch  Company,  at  Hoboken,  N.  J., 
Thursday,  Jan.  9,  1896.  For  full  particulars  address  Mr. 
F.  K.  Day,  Hoboken,  N.  J. 

The  Florida  season  is  now  fully  opened  up  and  the  ques- 
tion of  when  to  start  and  by  what  lines  to  travel  is  present- 
ing itself  to  the  Southern  tourist.  A  pleasing  choice  of  route 
is  an  essential  feature  of  a  railway  trip.  The  Cincinnati, 
Hamilton  &  Dayton  Railway,  with  solid  trains,  mi^^nificent 
sleeping  and  parlor  car  service,  quick  schedules  and  close 
Cincinnati  connections  with  the  fastlines  to  Florida,  realises 
all  the  possibilities  of  modern  journeying. 

Dixon's  SilicaGraphite  Paint,  manufactured  by  the  Joseph 
Dixon  Crucible  Company,  of  Jersey  City,  N.  J.,  will  be  used 
in  painting  all  the  tin  work  and  skylights  of  the  Post  Office 
Department  building  at  Washington.  A  quantity  will  also 
be  ased  on  the  Capitol  and  the  District  Government  Build- 
tas. 


'  The  Southern  Itailway  (Piedmont  Air  Line)  has  Just  Is- 
sued a  circular  announcing  low  excursion  rates  to  Southern 
ci  ties  and  winter  resorts.  The  new  points  to  which  excur- 
sion tickets  are  sold  this  winter  included  many  prominent 
Southern  cities.  This  great  system  penetrates  every  South- 
em  state  over  its  own  rails  :  operates  solid  trains,  vestibuled 
sleeping  and  dining  cars,  from  New  York  to  New  Orleans. 
J  acksonville,  Tampa,  Atlanta,  Augusta,  Ashsville,  Chatta- 
nooga, Birmingham  and  Memphis.  This  is  the  route  that 
farms  the  great  California  Limited  via  New  Orleans  in  con- 
nection with  the  Sunset  Limited,  the  most  elegant  appointed 
train  service  betwean  the  Atlantic  and  Pacific. 


The  Chicago  Rabbeted  Grain  Door  has  been  ordeiW^oH,«)0 
new  box  cars  now  being  built  for  the  Norfolk  &  ^^estem 
Railroad.  These  doors  are  ordered  also  on  SOO  new  boi  cars 
being  built  for  the  L.,  N.  A.  &  C.  R.  R. 


RIeble  Brothers'  Testing  Machine  Company  have  just  been 
notified  that  they  have  received  a  silver  medal  for  the  excel- 
lence of  their  100,000-pound  automatic  and  autographic 
testing  machine  exhibited  at  the  Atlanta  Exposition.  'This 
is  the  highest  award. 


The  Hills  &  Jones  Co.,  of  Wilmington,  Del,  has  just  Issued 
an  exceedingly  attractive  catalogue,  presenting  large  hand- 
some photo-engravings  of  the  special  line  of  machine  tools 
made  by  this  company  for  working  iron  and  steel  plates, 
bars  and  structural  shapes.  The  pamphlet  is  original  in  de- 
sign and  very  artistic 


Messrs.  T.  Shrlver  &  Co.,  of  333  East  Fifty-sixth  street. 
New  York  City,  are  Iron  and  Brass  Founders  and  Maohinists 
who  make  large  castings  in  green  or  dry  sand — being  fully 
equipped  for  the  purpose.  A  feature  of  their  busiaess  is  the 
making,  on  special  molding  machines,  gear  wheels  of  any 
diameter,  face  or  pitch;  no  pattern  being  required  from  the 
party  ordering;  and  fly  wheels  and  pulleys  of  any  diameter, 
or  face,  also  without  the  necessity  o5  a  pattern.  For  castings 
requiring  great  strength  they  use  a  special  mixture  of  iron, 
which  they  have  developed  in  the  course  of  their  experience. 
They  are  also  manufacturers  of  overhead  traveling  cranes 
particularly  adapted  to  use  in  power  rooms  of  street  electric 
and  cable  roads,  and  they  invite  correspondence  on  the 
subject. 


©ur  ptrertorQ 

or  OFFICIAL  OHANOES  IN  DEOEMBES. 

We  note  the  following  changes  of  officers  since  our  last 
issue.     Information  relative  to  such  changes  is  solicited. 

Atchison,  Topeka  &  Santa  f^.— Master  Mechanic  W.  £. 

Symons,  of  Raton,  N.  Mex.,  has  resigned. 

Bii-mingham,  stiejjield  «f  Tentusaee  iiiver.— General  Man- 
ager Philip  Campbell  has  resigned  and  is  succeeded  by 
Samuel  Hunt. 

Canadian  Paci/lc.— William  Apps  is  appointed  General 
Master  Car  Builder. 

Chicago  <t  Eastern  Illinois. — Assistant  Superintendent 
M.  P.  Albert  Griggs  has  resigned. 

Chicago^  Burlington  &  ^incy.— General  Manager  W.  P- 
Merrill  has  resigned,  and  is  succeeded  by  W.  C.  Brown. 

Choctaw,  Oklahoma  &  Oulf. — G.  F.  Huggins  is  appointed 
General  Superintendent,  vice  J.  D.  Bradford,  resigned. 

Cincinnati,  New  Orleans  <t  Texas  Pacific. — Master  Me- 
chanic I.  W.  Fowle,  of  Somerset,  Ky.,  has  resigned. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — Assistant 
General  Manager  C.  £.  Schaff  is  appointed  General  Manager. 

JFri*.— W.  F.  Merrill  becomes  Second  Vice-President  in 
charge  of  the  Operating  and  Maintenance  of  Way  Depart- 
ments. 

Florida\Easl  Coast.— G.  A.  Miller  is  appointed  Master- 
Mechanic. 

Grand  Trunk. — General  Manager  L.  J.  Seargeant  retires 
from  that  position  and  is  suceeded  by  Charles  M.  Hays. 

International  <fr  Great  Northern. — W.  C.  Peterson  is 
appointed  Foreman  of  Motive  Power  and  Car  Department. 
Office  at  San  Antonio,  Tex. 

Macon  &  Birminghain. — J.  R.  Lane  is  appointed  Super 
intendent. 

New  England.— T.  W.  Adams  is  appointed  Master  Car 
Builder,  office  at  Norwood,  Mass. 

Panawio.— General  Superintendent  A.  L.  Rives;  has  re- 
signed. 

Pennsylvania. — Richard  Durborow  is  appointed  Master 
Mechanic  of  the  West  Philadelphia  shops,  vice  M.  Garrett, 
resigned. 

Pouyhkeepsie  &  Eastern. — E.  C.  Osborn  is  appointed  Gen- 
eral Maniiger. 

Southern  Pacific.— R.  L.  Herbert  is  appointed  Master 
Mechanic  at  Victoria,  Tex.,  vice  I.  R.  Garnott,  transferred. 

St.  Louis,  Belleville  dr  Southern.— J.  W.  Karner  is  ap- 
pointed General  Manager. 

Souihem  Railway. — T.  S.  Inge,  is  appointed  Master  Me- 
chanic at  Burlington,  N.  C. 

Terminal  Aasociation  of  St.  Louis.— E.  P.  Bryan  Is  ap 
pointed  General  Manager. 

Witconsin  Central.— A.  D.  Allibone  Is  appointed  Purchas- 
ing Agent,  vice  J.  A.  Whaling,  resigned. 


The  Riehle  Brothers  Testing  Machine  Company,  of  Phila- 
delphia, purposes  printing  in  a  standard  6x9  volume,  vari. 
ous  matters  pertaining  to  physical  testing,  together  with 
such  chemical  analyses  and  other  data  as  may  be  of  value  in 
determining  the  strength  of  all  kinds  of  material.  This 
pamphlet,  beginning  January,  1896,  will  be  issued  quarterly, 
and  will  be  a  digest  of  tests  so  arranged  under  appropriate 
headings  as  to  make  of  it  a  ready  book  of  reference. 


€m)il09ment 


A  Master  Car  Builder  and  Mechanical  Draughtsman,  with 
a  large  experience  in  designing  and  constructing  all  kinds  of 
cars,  is  open  for  an  engagement.  Best  of  reference  fur- 
nished.   Apply  to  olBce  of  Nationai.  Cab  and  Locoxo- 

TIVX  BvrLDMK. 
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The  Erie  Railroad  is  to  build  five  engines  at  its  own 
•hope. 

It  is  stated  that  the  Wabash  road  will  soon  be  in  the 
market  for  1,000  freight  cars. 

The  Lake  Shore  &  Michigan  Southern  road  will  soon  be 
in  the  market  for  1,000  coal  cars. 

The  Madison  Car  Company  has  been  given  an  order  by 
the  Union  Pacific,  Denver  &  tJulf  for  two  derrick  cars. 

The  Duluth,  South  Shore  &  Atlantic  has  prepared  spec- 
iflcatione,  and  bids  are  asked  for  the  building  of  500  new 
ore  cars. 


M.  L.  Hinman,  President  of  the  Brooks  Locomotive 
Works,  Dunkirk,  N.  Y.,  has  recovered  from  a  long  and 
serious  illness. 


The  Pennsylvania  Railroad  has  fitted  up  a  00-foot  car 
for  the  purpose  of  instructing  trainmen  in  the  care  of  steam 
heating  apparatus. 

A  lift  span  bridge,  421  feet  long,  will  probably  be  built 
across  the  Missouri  River  at  Kansas  City,  from  the  designs 
of  Mr.  J.  A.  L.  Waddell. 


The  Chicago  &  Northwestern  Railway  is  rebuilding  docks 
at  Escanaba,  Mich.,  making  226  pockets.  The  work  will 
be  completed  and  the  docks  in  readiness  by  the  opening  of 
navigation. 

The  Maine  Central  Railroad  is  using  large  quantities  of 
Nova  Scotia  coal,  and  the  Boston  &  Maine  is  now  trying  it 
on  its  passenger  locomotives,  having  already  extensively 
introduced  it  on  its  freight  engines. 

Underground  electric  locomotives  at  the  Marks  Colliery 
in  Pas-de-Calais,  France,  each  weighing  three  tons,  draw 
30  corves,  holding  15  tons  of  coal,  at  tbe  rate  of  10  miles  an 
hour,  thus  taking  the  place  of  30  horses. 

The  Lake  Michigan  Car  Ferry  Transportation  Company, 
which  transports  freight  cars  on  barges  between  Peshtigo, 
Wis.,  and  South  Chicago,  has  ordered  two  <idditional  floats 
to  be  ready  for  service  at  tbe  opening  oi  navigation  in  the 
spring. 

The  Overland  Fruit  Despatch,  of  San  Francisco,  has 
placed  >n  order  with  the  Madison  Car  Company  for  100 
refrigerator  cars,  to  be  built  under  the  Lorenz  patents. 
The  cars  will  be  36  feet  long  and  will  be  equipped  with  the 
Qould  couplers. 

The  estimate  of  tbe  production  of  pig  iron  in  the  United 
States  is  9,387,639  gross  tons.  Unless  Great  Britain  shall 
greatly  exceed  any  previous  year's  production  of  pig  iron, 
this  is  tbe  largest  year's  production  of  pig  iron  of  any 
country  in  the  world. 

An  Englishman  has  invented  an  automatic  headlight 
which  so  adjusts  itself  as  to  throw  its  rays  along  the  rails 
on  curves.  The  casing  is  pivoted  to  boiler  and  there  is  a 
connection  to  the  frame  so  that  the  light  turns  when  the 
engine  enters  a  curve. 

The  North  Sea-Baltic  Canal  seems  to  have  stood  the  test 
of  the  first  serious  frost  better  than  many  had  anticipated. 
While  ice  had  almost  put  a  stop  to  navigation  in  the  Shen 
and  Hadersleben  firths,  sailing  vessels  could  pass  through 
the  canal  without  any  impediment  whatever. 

An  experimental  car  is  to  be  fitted  with  electric  motors 
and  tested  on  the  New  York  and  Brooklyn  Bridge.  The  trial 
is  to  last  for  thirty  days  and,  if  at  the  end  of  that  time  it 
proves  satisfactory,  it  will  be  retained  in  service.  It  is  to 
he  used  for  switching  only,  the  cable  being  retained  for  the 
hauling  of  trains. 

The  new  shops  of  the  Atchison,  Topeka  &  Santa  Fe  at 
La  Junta,  Colo.,  east  of  Pueblo,  are  now  about  completed, 
and  the  new  machinery  is  being  put  In  place  under  the 
direction  of  George  W.  Smith,  Master  Mechanic  of  the 
Topeka  shops.  The  shops  are  small,  but  are  unusually 
well  built,  and  have  a  good  modem  equipment  of  tools. 


-!<?. 


The  premium  system  of,  rewarding  engine  drivers  in 
England  for  saving  coal  seems  likely  to  fall  into  ill-repute. 
A  man  is  awarded  £10  at  tbe  end  of  the  year  if  he  has  not 
consumed  more  than  a  certain  number  of  pounds  of  coal 
per  mile,  and  when  a  driver  sees  by  tbe  coal  sheet  that  hie 
consumption  is  too  high,  he  deliberately  sets  himself  to 
lose  time. 


The  Iron  Trade  Review  recently  published  a  tabular 
statement  of  tbe  output  of  iron  ore  from  tbe  mines  of  the 
Lake  Superior  region  during  the  past  forty  years.  The 
grand  total  amounts  to  97,556,866  tons.  The  greatt^t  out- 
put for  any  one  year  was  in  1895  when  it  was  10,429,037 
tons,  of  which  5,182,904  tons  came  from  tbe  recently 
opened  Mesabi  Range 


The  agfreement  for  the  construction  of  tbe  Jurs-Simploa 
tunnel  has  been  definitely  signed  by  tbe  representatives  of 
the  Italian  and  Swiss  governments.  The  termini  fixed 
upon  are  Brigue,  in  the  Valley  of  the  Rhone,  and  Ossola,  in 
Italy.  Instead  of  a  single  double-track  ttmnel,  there  will 
be  two  single-track  tunnels,  though  only  one  wUl  be  built 
at  first.  It  is  expected  that  the  work  will  be  completed  in 
five  years  and  a  half. 

On  Jan.  6  the  Southern  Pacific  threw  open  for  busi- 
ness the  new  iron  drawbridge  across  the  San  Joaquin  River 
near  Lathrop,  abandoning  the  old  structiue.  The  new 
bridge  was  made  by  the  Phoenix  Bridge  Co.,  of  Philadel- 
phia, and  put  in  place  by  tbe  Southern  Pacific  mainte- 
nance of  way  department.  It  had  a  total  length  of  477  feet, 
the  draw  span  being  200  feet  long,  the  south  approach 
62  feet  and  the  two  northern  approach  spans  108  and  107 
feet  long  respectively. 

During  tbe  year  1895  the  Baldwin  Locomotive  Works 
built  401  locomotives.  The  output  is  about  28  per  cent,  in 
excess  of  that  of  the  previous  year,  when  but  313  locomo- 
tives were  built,  and  about  52  per  cent,  of  the  product  of 
1893,  when  763  locomotives  were  sent  out.  Of  the  401  lo- 
comotives built  during  the  past  year,  162  were  for  export. 
There  are  now  in  hand  orders  for  90  engines.  Of  the  num- 
ber 20  constitute  the  balance  of  the  order  placed  some 
months  ago  by  the  Russian  Oovernment.  These  20  engines 
are  now  about  ready  for  shipment. 


The  Pittsburgh  Locomotive  Works  are  now  quite  busy 
building  new  engines  and  on  repair  work.  Tbe  shops  have 
an  order  from  the  Pittsburgh  &  Lake  Erie  for  ten  lOwheel 
freight  engines  with  18-inch  by  24-inch  cylinders,  which 
-will  be  larger  than  any  now  used  by  that  company.  Re- 
cently a  number  of  lO-wheel  freight  engines  have  been 
completed  for  the  Lake  Shore,  and  three  passenger  engines 
and  three  switching  engines  for  the  Cincinnati,  Hamilton 
&  Day  ton.  A  number  of  freight  engines  have  been  rebuilt 
for  the  Wheeling  &  Lake  Elrie,  the  Pittsburgh  &  Western 
and  other  roads. 


Notwithstanding  the  fact  that  narrow  gage  railways 
have  not  been  a  success  in  this  country,  there  are  some 
1,550  miles  of  these  light  railways  in  France.  But,  if  re- 
ports'speak  true,  they  are  not  proving  to  be  a  very  profita- 
ble inveetinent  to  the  government, who  has  guaranteed  tbe 
interest  on  tbe  stock  for  a  greater  portion  of  the  mileage. 
Takmg  the  lines  as  a  whole,  there  was  a  small  profit  on  the 
working  during  the  first  six  months  of  the  year,  amount- 
ing to  about  $36  per  mile.  This  is  not  a  result  which 
wo<ild  allow  the  lines  to  be  operated  as  a  purely  commer- 
cial undertaking,  but  the  interest  on  tbe  shares  being  guar- 
anteed by  the  Government,  the  stockholders  can  view  the 
situation  with  equanimity. 


The  French  Ministry  of  Public  Works  has  recently  ad- 
dressed a  cinmlar  to  the  various  French  railroads  with 
regard  to  some  of  the  complications  arising  from  the  fact 
that  enginemen  are  paid  premiums  for  time  made  up.  It 
is  believed  that  certain  dangers  follow  the  custom  of  giv- 
ing BU3h  premiums,  because  the  enginemen  are  tempted  to 
run  too  fast  when  they  have  lost  time.  These  dangers  are 
modified,  it  is  true,  by  the  premiums  for  fuel  saving  and 
by  the  rules  fixing  the  maximum  speeds.  It  is  thought  im- 
portant to  avoid  excessive  speeds,  and  yet  it  is  no  less 
important  to  avoid  delays,  which  disarrange  the  traffic  and 
cause  complaints  from  the  public,  and  which  are  often 
the  cause  of  accidents.  The  railroad  companies  are  re- 
quested to  make  a  study  and  report  concerning  the  system 
of  premiums,  both  for  time  gained  and  for  fuel  saved,  in 
their  relative  effects,  and  also  to  consider  and  report  upon 
the  practicability  of  a  general  use  of  restoring  speed 
records. 


Mr.  Clement  E.  Stretton,  who  may  be  called  tbe  railroad 
historian,  calls  attention  in  tbe  English  Mechanic  to  the  fact 
that  in  some  of  our  American  passenger  engines  with 
large  Wootten  fireboxes  the  engineer  is  located  over  the 
driving  wheels,  and  the  fireman,  while  at  work,  stands 
on  the  tender,  and  commenting  thereon  says: 

"It  is  a  well-understood  fact,  both  in  America  and  in 
England,  that  practically  the  duties  of  the  firemen  are  so 
great  with  express  trams  that  they  can  give  very  little  at- 
tention to  looking  out;  and  as  the  guards  are  so  fully  oc- 
cupied with  duties  in  their  vans,  in  practice  it  comes  to 
this— that  the  driver  must  take  the  whole  "lookout"  upcm 
himself. 

•'  The  time  will  no  doubt  come  (perhaps  after  an  acci- 


dent) when  a  man  will  be  appointed^to  keep  a  lookout  and 
nothing  elsek" 

It  is  ho|))Bd  that  Mr.  Stretton's  anticipation  of  an  accident 
frwn  this  cause  may  not  come  true  althou^  it  must  be 
admitted  that  "in  that  direction  danger  lies." 


The  Railroad  Gazette  states  that  tbe  Beech  Creek  Rail- 
road for  the  year  ending  with  June  last  had  tbe  heaviest 
average  freight  trainloads  and  at  tbe  same  time  tbe 
lightest  passenger  trainloads  that  w(<  have  ever  seen  re- 
ported. That  it  is  a  freight  road  is  shown  by  the  fact  that 
for  its  187  miles  of  railroad  worked  it  has  2.876  freight  and 
service  cars  and  only  11  pasKnger  cars,  and  that  it  is 
essentially  a  coal  road  by  the  further  fact  that  of  every 
100  tons  carried  94  were  coal.  The  average  trainloads 
last  year  were  14  paneDgers  and  575  tons  of  freight.  Sub- 
stantially all  of  the  freight  goes  in  one  direction;  there  was 
but  1  ton  westbound  to  55  eastbound,  so  that  the  train- 
loads  taken  out  must  have  averaged  1,150  tons.  The 
economy  of  the  heavy  loads,  and  tbe  costliness  of  tbe  light 
ones;  are  both  emphatically  shown  by  the  earnings  per 
train  mile,  38  cents  for  passenger  trains  and  |2.21  for 
freight  trains,  although  the  average  rates  were  2.58  cents 
per  passenger  mile  and  only  0.88  cent  per  ton  mile.  The 
latter  would  seem  to  be  ruinously  low,  but  the  road  earned 
not  only  its  fixed  charges  but  a  dividend  of  4  per  cent,  on 
its  capital  stock  and  had  a  small  surplus  left. 

Among  the  most  recent  and  novel  applications  of  wir«, 
attention  is  drawn  in  Hardunire  to  the  wire  flywheel  lately 
erected  at  the  Mannesnumn  Tube  Company's  warka, 
Germany,  and  especially  notable,  in  view  of  the  wdl- 
known  fact  that  heavy  flywheels,  driven  at  high  velocitiaa. 
prettent  such  dangers  of  breaking  asunder  from  the  gremt 
centrifugal  force  developed.  Tbe  wheel  at  the  factory 
mentioned  is  described  as  a  cast-iron  hub  or  boss,  to  whiok 
are  attached  two  steel  plate  disks,  or  cheeks,  aboat  80  feet 
in  diameter.  The  peripheral  space  between  the  discs  is 
filled  with  some  70  tons  of  No.  5  steel  wire,  completely 
woimd  around  the  hub,  the  tensile  resistance  thus  obtained 
being  found  to  be  far  superior  to  that  of  any  casting.  Thk 
huge  flywheel  is  driven  at  a  speed  of  about  240  revolutions 
per  minute,  or  a  peripheral  velocity  of  2.8  miles  per  minute, 
or  approximately  250  ft.  per  second,  which  is  said  to  be 
nearly  three  times  the  average  speed  of  any  express  train 
in  tbe  world.  For  such  a  constructed  flywheel  the  length 
of  wire  is  estimated  at  about  250  miles.  The  use  of  paper 
is  also  regarded  with  favor  for  large  flywheels,  the  tensil* 
strength  of  paper  being  enormous,  and  it  is  quite  possible 
that  some  of  the  new  big  wheels  will  be  built  up  With  • 
paper  rim. 

Professor  Arnold,  of  the  SbeflKeld  (England)  Technical 
School,  is  carrying  out  a  series  of  experiments  which 
promise  to  have  an  important  bearing  on  tbe  future  of  the 
steel  trade.  Hitherto,  as  is  well  known,  steel  makers  have 
bad  to  rely  upon  the  chemical  analysis  of  steel  for  deter- 
mining its  composition;  but  practice  has  shown  that  two 
steels  may  have  exactly  the  same  chemical  compositioo 
and  yet  one  be  tough  and  strong  and  the  other  rotten. 
The  reason  of  this  was  a  mystery  until  the  aid  of  the 
microscope  was  brought  to  bear  upon  it.  The  difficulty 
has  been  bow  to  prepare  the  samples  for  the  microecope, 
and,  as  the  result  of  tedioui  research,  Profassor  Arnold  has 
solved  the  problem,  and  has  reduced  the  preparation  of 
samples  of  steel  to  a  system  so  easy  that  it  can  be  carried 
out  in  an  ordinary  steel  work-s'  laboratory.  Tbe  micro- 
scope has  shown  that  steel  must  no  longer  be  regarded  as 
a  homogeneous  substance,  containing  the  constituent  ele- 
ments discovered  in  iron,  but  that  steel  is  more  alUed  to 
geological  structure,  or,  as  Professor  Arnold  puts  it,  "sieel 
is  an  igneous  rock  made  up  of  crystals  of  pure  iron,  of  oar- 
bide  of  iron  with  inter-crystalline  spaces  filled  with  tbe 
compounds  of  the  constituents  of  rteel."  This  is  quite  a 
new  theory,  and  opens  up  a  wide  field  of  practical  infor- 
mation for  steel  maker«.—Locom.of  toe  Engineer  and  Fir- 
tnan''s  Journal. 


The  Chicago  Main  Drainage  Canal  is  to^iay  probably 
the  most  interesting  engineering  work  being  earned  on 
in  tbe  world,  and  is  an  interesting  exposition  for  con- 
tractors' machinery.  The  visitor  to  this  canal  is  at  onoe 
impressed  by  the  great  number  of  traveling  cableways. 
As  built  by  the  Lijgerwood  Manufacturing  Company,  of 
New  York,  they  are  to  be  found  on  nearly  all  the  rock 
sections  on  the  canal.  On  section  two,  McArthur  Broe. 
use  two  cableways;  on  section  three,  the  Des  Plaines  Con- 
solidated Company  use  four;  on  section  four,  McArthur 
Bros,  use  two;  on  section  five,  the  Quailey  Consolidated 
Company  use  two  ;  on  section  six.  Mason,  Locher  ft 
Williamson  use  four;  on  section  seven,  Locher,  Harder  A 
WiUiamson  use  one;  on  section  eight,  Mason  &  King 
three,  and  Locher,  Harder  &  Williamson  two.  The  only 
reason  why  about  ten  more  cableways  were  not  installed 
on  this  work  was  because  the  traveling  cableway  was  not 
perfected  in  time.  It  is  a  fact  that  cannot  be  controverted, 
however,  that  since  the  traveling  cableway  demonstnlei 
its  present  capacity  no  other  hoisting  and  conveying  ma- 
chine was  sold  on  tbe  canal.  One  cableway  was  used  on 
the  river  diversion  work,  and  is  now  no  longer  used.  How- 
over,  the  balance,  19,  can  be  seen  in  daily  operation— in 
fact,  working  day  and  night.  The  traveling  cableway  it 
capable  of  handling  600  cubic  yards  of  rock  in  place  per 
day  of  10  hours,  and  any  capacity  short  of  that  is  due  to 
the  difficulty  of  loading  the  skips. 
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BY  CHARLES  HYDE.     .,   ,  .     > 

At  the  Station  at  which  we  crossed  the  fron- 
tier from  Germany  to  Russia,  called  Eydktinnen 
on  the  German  side  and  Virballen  on  the  Kussian 
side  of  the  hne.  the  gage  of  the  railroad  changes 
from  the  standard  gage  of  4  feet  8^  inches,  whicli 
prevails  throughout  Holland  and  Germany,  to  5 
vfeet.  the  standard  gage  of  the  Russian  toads.  As 
this  railroad  is  regarded  as  a  means  fi)r  the  trans- 
portation of  troops  rath«  r  liian  passengers  or  mer- 
chandise, this  chang*  of  gjge  is  intended  to  pre- 
vent any  sudden  invasion  truni  either  side,  the 
inconvenience  of  the  change  as  regards  the  com- 
mercial use  of  thi>  railways  being  cooapleiely 
ignored,  the  military  characier  of  this  railroad  in 
particuliar  being  still  further  emphasized  by  the 
fact  that  it  runs  in  almost  a  straight  line  from  the 
frontier  station  of  Viiballen  to  St.  Petersburg, 
except  where  necessary  to  connect  with  a  for  tiess 
or  military  station,  while  important  trjding  towrs 
on  the  Baltic  Sea  and  Gulf  of  Finland  are  reached 
only  by  branches  or  not  at  all. 

The  Russian  cars  of  the  Krst  class  are  commo- 
dious and  comfortable,  boing  constructed  on  the 
same  plan  as  those  largely  used  in  Germany,  vis., 
with  a  corridor  running  along  one  side,  and 
private  rooms  connecting  with  this  corridor  run- 
ning acnws  the  car.  The  extreme  width  of  the 
car  being  10  feet,  allows  for  a  corridor  of  about  2 
feet  6  inches  wide,  and  a  room  7  feet  long  inside 
measurement.  I  may  mention  that  on  most  of  th« 
roads  there  are  four  classes,  so  that  one  has  plenty 
of  choice  as  regards  accommodation. 

The  Northern  r:iilroiids  use  wood  for  the  most 
part  as  fuel,  whinh,  thoutih  plentiful  and  clean, 
has  the  drawback  inherent  lo  a  fuel  of  Ioa-  calorific 
value,  that  the  \k>wi  r  developed  is  small  in  pro- 
p<jrtion  to  the  wr-ijiht  consumed,  and,  consequently, 
the  speed  of  the  trains  is  slow,  averaging  alx>ut 
25  mdes  only  (ler  hour.  The  stoppages  made,  too, 
are  rather  frP()U"'nt.  and  to  one  auxioiis  to  get 
through,  appear  Inordinately  long;  but  as  the  trains 
do  not  cany  dming  or  buffet  cars,  a  siop  of  from 
tV)  to  4-)  miniueH  about  meal  times  is  appreciated, 
especially  as  the  butTet  arrangements  at  the  stations 
are  first-rate. 

Many  of  the  saints'  days,  too,  are  observed  by 
closing  the  stores  and  sometimes  the  works,  so 
that  it  is  always  advisable  in  making  arrange- 
ments ahead  for  vir-iting  works,  picture  galleries 
or  stores,  to  make  careful  inquiries  beforehand. 
It  18  also  I  he  custom,  which  seemed  curious  and 
just  a  little  ridiculous,  to  have  a  shrine  in  each 
department  of  a  works— the  Bessemer  open  hearth 
rail  mill,  hammer  shop,  machine  shop,  etc.,  each 
having  its  shrine  to  its  |)atron  suiat  right  in  the 
mi<lsC  of  the  smoke  and  <lust  of  the  mill:  and  no 
plant  can  In-  operated  unless  tlii*t>e  shrines  are  pro- 
vided, at  least  in  St.  Petersburg.  The  government 
also  insists  upon  the  operatois  of  a  plant  providing 
iRitns,  hospitals  and  dwellings  for  their  employees 
unless  the  works  are  situated  in  a  large  city,  when 
th    I  itter  rCi^iiemonts  may  be  dispensed  with. 

Although  the  neiglilxrlioo*!  of  .St.  Petersburg 
liiis  very  fe«  natural  advantages  as  a  manufaciur- 
iiig  center,  there  are  a  number  of  important  in- 
dustries carried  on  there,  principally  in  the  hands 
of  the  government  or  engaged  in  work  for  the 
government.  Among  the  former  there  are  the 
government  glass  and  china  factories;  a  large  plant 
for  the  manufacture  of  playing-cards,  of  which 
the  government  has  a  monopoly;  and  the  ship- 
building yards,  from  which  the  largest  ironclad 
in  the  Russian  Navy  was  launched  during  our 
stay.  Among  private  concerns  engaged  in  govern- 
ment work  there  are  the  Poutilof,  Neviski,  Alex- 
androvgky  and  others.  The  first  three  are  steel 
works,  and  each  of  them  was  visited. 

At  the  largest  of  these,  the  Poutilof  works,  they 
employ  about  7.0(X>  men,  have  a  BessemA-  and  open 
hearth  department,  and  manufacture  rails,  plates, 
beams,  angles,  channels,  axles,  tires,  bars  and 
general  merchant  iron.  In  addition  to  this  they 
build  locomotives,  torpedo  boats,  gun  carriages, 
bridges  and  buildings,  ami  also  have  a  special 
department  for  the  manufacture  of  projectiles, 
which  department  no  visitor  is  allowed  to  see. 
Some  of  the  product,  however,  was  exhibited — 
among  other  things  a  solid  shot  which  had  paht-ed 
through  an  armor  plate,  the  point  of  the  shot 
being  practically  as  good  as  when  flre<l. 

The  whole  of  their  raw  material  is  imported; 
principally  from  England,  and  a  six  months'  supply 
of  pig,  C(>ke  and  coal  must  be  stocked  before  the 
winter  sets  in.  The  duty  on  everything  is  high, 
which,  together  with  freight,  makes  coal  cost  from 
i 

•  Abstract  of  •  Daoer^  reAd  before  Itbe  Eoginetr* 
Society  of  Weateni  PenntjrlTuslH, 
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$4.40  to  $5  per  ton,  and  coke$«.80  to  $7.50  per  ton, 
•nd  pig  iron  $27  to  $28  per  ton. 

The  Bessemer  department  contains  two  4-ton 
vessels,  three  iron-melting  cupolas  and  one  spiegel 
cupola.  The  spiegel  is  tapped  directly  into  the 
pouring  ladle  and  not  into  the  vessel;  hydraulic 
pressure  used  for  cranes,  tilting,  etc.,  is  about  300 
pounds  per  square  inch.  The  open  hearth  depart- 
ment contains  twelve  10-ton  furnaces  in  a  straight 
line,  havmg  a  casting  pit  extending  the  full 
length,  the  ladles  being  carried  on  trucks  extend- 
ing across  the  pit,  and  running  on  rails  laid  on 
either  side.  The  molds  and  ingots  in  this  depart- 
ment are  handled  by  traveling  steam  jib  cranes, 
which  seem  to  answer  the  requirements  very  well. 
Ingots  for  rails  are  bloomed  down  on  a  reversing 
mill  in  10  passes  to  an  8-inch  bloom,  which  is  trans- 
ferred on  a  buggy  to  a  three  high  rail  mill,  and 
finished  in  11  more  passes.  The  capacity  of  this 
mill  is  about  200  tons  per  day.  all  the  work  of 
drawing  and  charging  the  furnaces,  transferring 
and  manipulating  being  done  by  hand.  Labor-sav- 
ing appliances  are  but  little  used  in  any  of  the 
Russian  mills,  especially  in  St  Petersburg,  as 
labor  is  cheap  in  spite  of  the  high  tariff  on  every- 
thing— common  labor  being  paid  about  40  cents  a 
day  and  skilled  labor  from  $1  to  $1.50. 

The  finished  product  of  both  the  rail  and  struc- 
tural mills  looked  first  class,  in  fact  it  must  be 
good  to  pass  the  very  rigid  government  inspection , 
while  the  steel  castings  which  they  were  making 
to  take  the  place  of  forgings  in  gun  carriages 
and  locomotive  construction  equaled  anything  of 
the  kind  I  ever  saw. 

The  plate  mill  department  is  rather  old-fash- 
ioned, having  been  built  15  or  20  years  ago  ;  the 
widest  plate  they  could  roll  would  be  about  80 
inches,  I  should  judge;  and  in  this  department,  as 
elsewhere,  the  number  of  men  employed  ap- 
peared excessive  for  the  amount  of  material 
turned  out  as  compared  with  our  modem  mills. 

In  the  locomotive  shops  a  great  deal  of  new 
machinery  had  been  recently  added,  and  the  gen- 
eral equipment  was  fairly  good,  but  too  crowded. 
Overhead  cranes,  some  operated  by  steam,  some 
by  ropes  and  some  by  electricity,  handled  the 
material  in  the  smith,  machine,  hammer  or 
erecting  shop,  as  the  case  may  be,  and  the  flanging 
and  riveting  work  on  the  locomotives  turned  out 
was  first-class  in  every  respect.  The  government 
inspection  was  not  only  rigid,  but  absurdly  arbi- 
trary in  some  respects,  though  any  one  who  has 
had  much  to  do  with  government  work  knows 
perfectly  well  that  unreasonable  requirements  and 
arbitrary  inspection  is  not  confined  by  any  means 
to  Russia.  .      . 

The  compound  tyjw  of  locomotive  seems  to   be     :•'.."■-■ 
coming  into  very  general  favor,  there  being  several 
different  arrangements  in  use,  though  the  favorite 
type  appeared  to  be  with  the  high  pressure  on  one 
Bide  and  low  on  the  other. 

In  the  St.  Petersburg  mills,  for  the  most  part, 
the  mill  engines  are  of  the  non-automatic  type, 
while  as  to  boilers,  I  noticed  in  the  Poutilof  works, 
alone,  boilers  of  the  modified  Babcock  &  Wilcox, 
the  Lancashire,  Cornish,  horizontal  tabular  loco- 
motive and  plain  cylinder  type,  many  of  these 
boilers  being  fired  by  the  waste  heat  from  heating 
furnaces. 

At  the  "  Nevski,"  another  large  works  on  the 
Neva,  above  St.  Petersburg,  there  are  two  open- 
hearth  furnaces  of  the  acid  type,  as  are  all  those  at 
tbe  Poutilof,  and  here  also  they  build  torpedo 
boats  and  locomotives.  As  illustrating  the  extreme 
rigidity  of  the  government  inspection  I  was  in- 
formed that  out  of  200  plates  submitted  to  the  in- 
spectors for  the  artillery  department  only  24  were 
accepted,  the  rest  being  rejected  principally  on 
tensile  strength  and  ductility  test.  Sixty  plates 
were  ordered  from  the  Belgian  firm  of  Cockrill  & 
Co.,  in  order  to  complete  their  contract,  and  out 
of  these  60,  48  were  rejected. 

At  the  Alexandrovsky  works,  the  principal  out- 
put of  which  consists  of  plates  and  structural 
material,  they  have  seven  open-hearth  furnaces,  of  which 
six  are  operated  by  the  basic  process.  The  metal  is 
tapped  directly  from  the  furnace  into  the  moulds,  they 
being  set  on  a  revolving  table  in  a  small  circular  pit  and 
brought  alternately  under  a  fixed  funnel. 

The  object  of  this  arrangement  was,  presumably,  to  save 
expense  for  pits,  cranes  and  ladles.  What  the  effect  would 
be  if  the  furnace  broke  out,  as  furnaces  sometimes  will, 
can  be  readily  imagined  by  any  one  familiar  with  open- 
hearth  practice.  It  is  bad  enough  where  you  have  a  clear 
pit  and  good  crane  capacity  without  having  a  lot  of 
mechanism  in  the  pit,  and  cranes  capable  only  of  handling 
moulds  and  ingots  to  depend  upon. 

For  rolling  their  plates  they  have  a  reversing  mill  ope- 
rated by  a  three-cylinder  engine,  and  all  the  plates  are 
passed  through  straightening  rolls  as  they  come  from  the 
mill.  The  result  is  a  very  fine-looking  plate  of  smooth 
■urface  and  free  from  buckles.  Very  little  handling  is 
done  here  by  mechanical  means,  as  many  as  17  men  btfing 


Light  Passenger  Locomotive  for  Local  Service  with  17-Inch  by  22-inch  Cylinders. 


Experimental  Compound  Locomotive  of  the  Rhode  Island  System. 
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Standard  Tenders  Used  on  the  Grand  Trunk  Railway. 


required  to  draw  a  5,000'lb.  ingot  from  the  heating  furnace 
and  take  it  to  the  rolls. 

At  Moscow,  at  the  Gk>ugon  works,  the  arrangement  of 
the  open-hearth  plants  struck  me  much  more  favorably 
than  did  that  of  the  St.  Petersburg  works,  though,  of 
course,  the  latter  plants  were  older.  At  the  Grougon  works 
the  furnaces,  two  in  number,  were  of  about  30  tons  capac- 
ity each,  with  plenty  of  room  both  on  the  side  of  the  charg- 
ing floor  and  on  the  pit  side,  which  was  also  properly 
equipped  with  hydraulic  cranes.  Crude  petroleum  from 
the  Caspian  Sea,  brought  up  the  Volga  and  Oka  rivers  in 
bulk  in  covered  barges,  is  largely  used  for  fuel  at  these 
works  both  for  heating  and  boiler  purposes,  but  it  is  not 
used  in  the  open-hearth  furnaces,  nor  did  the  method  of 
using  it  seem  the  most  econiAnical.  At  tbe  end  of  the  fur- 
nace, and  on  the  outside,  the  oil  is  allowed  to  fall  in  drops 
into  a  shallow  iron  trough,  where  it  is  ignited  and  is  drawn 
by  oaiural  draft  into  the  furnace      At  these  works,  too, 


they  have  recently  put  in  some  compound  automatic  en- 
gines built  in  England:  ttave  a  good  modem  mill,  and  well- 
equipped  nail,  spike  and  wire  factory.  For  this  class  of 
work  they  oan  co.npete  successfully  with  other  districts, 
but  for  heavy  products  they  are  handicapped  on  account 
of  the  high  freights  on  all  raw  material.  For  fuel  they  are 
dependent  upon  coal  and  coke  from  England  or  Oermaoy, 
or  oil  from  the  Caspian,  a  distance  of  some  1.500  milee, 
while  much  of  their  pig  iron  is  either  imported  or  comee 
from  the  Urals,  a  distance  of  a  thousand  miles. 

As  regards  oil,  too,  all  this  distance  is  against  the  stream, 
and  the  Ural  pig  must  come  against  tbe  stream  for  at  least 
half  the  distance,  and  I  know  from  personal  experience 
what  pulling  against  the  stream  in  the  Volga  means.  Dur- 
ing half  the  year,  too,  the  rivers  are  not  navigable  on  ac* 
count  of  the  ice. 

Although  there  is  an  abundant  supplv  of  rich  ore  in  the 
Ural  Mount'iins,  it  is  impoasible  to  smelt  it  in  large  quanti* 
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nv  «  HAKLKs  nynK. 

At  the  station  at  vvliicli  we  crosseil  tlit^  fron- 
tiiT  from  CjtTiiiaiiv  to  kii»ia.  ("illfcl  KMlkuniirii 
•  III  tli«- ( i'Tinaii -:iilc  :in<l  Virl>nlleii  mi  t lie  lkti>si:iii 
sjilenl  till'  liiif.  the  ua^e  <il'  tlie  railroad  cluin^e^ 
friiiii  the  standanl  naye  of  I  feet  si  inehes.  wliidi 
prexails  tlir<  nvilioiit  llollaml  aii<l  (ieriiiaiiv.  to  '■ 
feel,  tlie  •*taiiilaiil  sjane  of  tlie  |{ii-i-.iaii  loads.  .\s 
this  lailioiiil  i-  iij;:"'lf''  !'^  •'  "Kaiis  for  the  traii^- 
(Hirlutioii  of  troops  lathi  r  thnii  |>a.-s»'ngers  or  iiiei- 
ehanilise.  this  ehansri  ol  K-ige  i^  iiitendecl  to  |nt- 
vent  anv  sudden  lnvasii>n  Imiii  eillier  side,  the 
iiu-oiiveiii«'n«e  of  lie  i-liatiiie  as  ie;;aid-.  the  coiii- 
inereial  use  <'•  the  iail\vav>  U-iiij;  eo.npleielv 
is^noreil,  the  naihtaiv  i-haraeier  of  this  rai'ioad  in 
.parti'-'iiliar  Im-iii^;  still  tiiriher  eni|i|ia-i/ed  hy  the 
faet  that  it  runs  in  almost  :i  sirainhi  line  tiom  the 
frontier  station  ot  X'iilialhti  to  St.  l"eter>liuii;. 
except  vvlieii-  HK'ej-saiy  to  eoniiei-t  willi  a  for  tie~- 
or  iiiilitarv  station,  while  i'liipoiiant  irnlini:  t<H\i .-. 
on  the  Billic  Sea  atid  (Jiilf  of  Kinlanil  aie  leaelied 
onlv  l>y  liranehes  or  imiI  at  .ill. 

The  Kiissian  ears  ot  the  lir.-t  ela>s  art'  coiiniio- 
•lioiis  hikI  eonifortalile,  li-iii)i  <on>ii  nc-ted  on  the 
same  plan  as  tlM)se  larjiely  used  inCieiuiany.  vis., 
with  a  <"orridor  ruiiniuj;  alon:;  i>ne  side,  and 
-  private  riHuiis  eoiineeiiii^  wiili  this  corridor  riiii- 
II ill;;  across  the  ear.  The  extreme  width  ot  the 
i-tir  I'einj;  It*  fi'et.  allowstfor  a  corridor  of  ulH)iit  ".' 
fet't  It  inch)  s  Wide,  and  H  riNiinT  feet  lolij^  in.'-ide 
iiieasiireiiieKt.  I  may  mention  that  on  mo^t  of  the 
roads  there  are  four  classes,  so  that  oia-  has  plenty 
of  ehoict'  as  re;;aiiU  ai'conimodatloii . 

The  Nortlierii  r  nlro.id--  u>e  wood  fcjr  the  iiio>t 
pill  as  fuel.  vvhii-h.  thoii'jii  pli'iilifiil  and  clean, 
hastliedrawli  ii'k  iidnient  lo  a  fuel  of  liov  I'alorilic 
value,  th.il  till-  powi  I  di'Viloped  i-.  -iiiall  ill  pto- 
|H>rti<in  lo  the  w>  i.:ht  con>iini<  <l. and.  coiiseipienlly . 
the  s|H-ed  of  the  trams  is  slovv.  av-.'ra(;iii<;  ahoiit 
■-'•'>  miles  only  pir  hour.  The  stop|>a<;es  made.  too. 
are  rather  Ireipi 'Ui.  and  lo  one  an.Kioiis  to  Kit 
throiuh.  app-ar  iiioidiiialely  li'tin:  hut  as  the  trains 
d  I  not  cariv  dinini;  or  Imtfet  cars,  a  >.op  of  from 
:iil  to  t~>  miniiics  aiHiitt  meal  times  is  appreciated. 
i-specially  as  tin-  liulfet  ariaii«eineiitsat  the  stations 
.•ire  lirst-rate. 

.Many  of  the  sainl~  davs.  too.  are  oliserveil  hy. 
clu-ing  the  stores  iiiid  simeiimes  the  works,  so 
tliat  it  i^  alwavs  ail\isal>le  in  iiiakin^  ai'ranjje- 
iiients  aheail  for  vi-itim:  works,  picture  galleries 
or  stores,  to  make  careful  ieijuirK-s  I »  forehand. 
It  ks  also  iliecusioni.  which  seemed  curious  and 
jii^t  a  litlle  ridiculous,  to  have  a  shrine  in  each 
■  li  partnient  of  a  works— the  ItessfHier  open  hearth 
rail  mill.  Iiamnur  slurp,  machine  shop.  et<'.,  eacii 
havin<r  its  shrine  to. its  patron  saint  rii^ht  in  llie 
'  midst  of  the  smoke  aii<l  ilii^t  of  the  mill:  and  no 
plant  can  !«•  operat'd  unless  these  shrines  are  pro- 
vidi'd.al  lca~l  ill  St.  I'.lcr-l'iir;;.  The  government 
al-o  insists  ii|Min  iheoperalois  of  a  plant  providing; 
l.:it-i~.  hospitals  :ind  dweliin;;s  for  tlii'ir  employees 
uiil>'-s  the  Works  aresilualed  in  a  larKecHy.  wh-n 
'  tir     litter  !•.•  |IU  eiic'iits  may  U- dispensed  with. 

.\liliuli;;h  tin-  ii>i>.;hlM  rli<H<d  of  .St.  I*,  tirshur;; 
has  \>-ry  t>-\\  nil'ii.d  ailvanl.i;;>-s  as  a  manuf.icliir 
in;;  center,  there  ai.-  a  iiiimU'r  of  iinporlaiit  in- 
duct nes  carried  on  th'-rc.  principally  in  the  hands 
of  llie  novcrniiii'lit  or  enjjaned  in  work  for  the 
^.iwiiiment.  Anion;;  the  former  there  are  lie- 
jfiivei  nliieiil  ^l:is>  and  china  factories:  a  lar^;!"  plant 
for  the  manufacture  of  playmj;-cards.  of  which 
the  ;;overntiient  Juis  a  iiiono|Mily:  and  the  sliiii- 
huililin;;  yjtfils.  from  whi'  h  the  largest  ironclad 
ill  the  ll'issian  Navy  was  launcheil  during  otir 
stay.  Anions;  private  concerns  engaj;ed  in  <;overn- 
nient  work  there  are  the  I'oiitilof,  Neviski,  Alex- 
androvsky  and  oth-rs.  The  lirst  three  are  steel 
works,  and  each  ol  them  w.is  visited. 

.\t  the  largest  of  these,  the  Poiitiluf  works,  they 
employ  alMiut  T.Utli'  men.  have  a  lU'ssemft- and  open 
hearth  department,  and  manufacture  rails,  plates. 
I>eams.  angles,  channels,  a.xles.  tires,  ^ars  and 
gem-ral  merclvant  iron.  In  addition  to  this  they 
liiiild  lo.-omotives.  torjiedo  lioals.  jiun  carria;;es. 
I'rid;;<>s  and  liuildings.  and  a'so  have  a  special 
ile|>artinent  for  the  manufacture  of  projeetiles, 
which  department  no  visitor  is  allowed  to  see. 
S.me  of  the  f>rodu<-t.  however,  was  e.xhihited— 
anion;;  otiii'r  thiii;;s  a  ~olid  shot  which  had  pa-M-.l 
throii..;h  an  armor  plate,  the  |Miint  of  the  shot 
l>ein;;  piaitically  as  mini  as  when  tired. 

The  wliiiU'  of  thiir  raw  miterial  is  imfNiried. 
|inncipally  Irom  Kic^land.and  a  six  months' supply 
of  pig.  coke  and  coal  must  Im'  stiK'ked  iK'lore  the 
winter  sets  in.  The  duty  on  everything  is  high, 
which,  togtt  her  with  freight,  makes  coal  cost  from 


Express  Passenger  Locomotive  with  18-inch   by  24-inch  Cylinders. 


Express  Passe'ger  Locomotive  vioth  18-inch   by  26-inch  Cylinders. 


Mogul  Freight  Locomotive  with  18-inch    by  26-inch   Cylinders. 
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.44.40  to  #.■)  per  ton.  and  coke|«>.80  to  |T.50  per  ton, 
and  pig  iron  $27  to  $28  ]ier  ton . 

The  Itessenier  department  contains  two  4-ton 
vessels,  three  iron-melting  cupolas  and  one  spiegel 
cupola.  Th«i' spiegel  is  tap|)ed  directly  into  the 
l>ourin>;  ladli^  and  not  into  the  ves-sel:  hydraulic 
pressure  used  tor  cranes,  tilting,  etc..  is  about  300 
pounds  |ier  sijuare  inch.  The  open  hearth  depart- 
ment coutaius  twelve  10-toii  furnaces  in  a  straight 
line,  havuig  a  casting  j)it  extending  the  full 
length,  the  ladles  being  carried  on  trucks  extend- 
ing across  the  pit,  and  running  on  rails  laid  on 
either  side.  The  molds  and  ingots  in  this  depart- 
ment are  handled  by  traveling  steam  jib  cranes, 
which  seem  to  answer  the  re(|uirements  very  well. 
Ingots  for  rails  are  bloomeii  down  on  a  reversing 
mill  in  10  passes  tL>  an  K-ineh  bloom,  which  is  trans- 
ferred on  a  buggy  to  a  three  higii  rail  mill,  and 
tinislied  in  11  ;nore  pas.ses.  The  capacity  of  this 
mill  is  about  200  tons  i»er  day.  all  the  work  of 
drawing  an<i  charginj;  the  furnaces,  transferring 
and  manipulating  l>eing done  by  hand.  Labor-sav- 
ing appliances  are  but  little  used  in  any  of  the 
Russian  mills,  especially  in  St.  Petersburg,  as 
labor  is  cheap  in  sjMteof  the  high  tariff  on  every- 
thing— common  labor  l)eiug  i)aid  about  40  cents  a 
day  an<l  skilleil  lal>or  from  *1  to  tl-5'1- 

The  tlnished  product  of  bf)th  the  rail  and  struc- 
tural mills  looked  first  class,  in  fact  it  niU8t  l)e 
good  to  pass  the  very  rigid  government  insf)6ction . 
while  the  steel  castings  which  they  were  making 
to  take  the  place  of  forgings  in  gun  carriages 
and  locomotive  construction  e<|ualed  anything  of 
the  kittd  1  ever  saw. 

The  plate  mill  department  is  rather  old-fash- 
ioned, having  been  built  l."i  or  20  years  ago  :  the 
widest  plate  they  could  roll  would  1m'  about  HO 
inches,  I  should  judge:  and  in  this  department,  as 
elsewhere,  the  iiumljer  of  men  employed  ap- 
|M>ared  excessive  for  the  amount  of  material 
turned  out  as  compared  with  our  modern  mills. 

In  the  locomotive  shops  a  great  deal  t)f  new 
machinery  had  Iwen  rec»'ntly  added,  ami  the  gen- 
eral ei|uipment  was  fairly  good,  but  too  crowded. 
Overhead  cranes,  some  operated  by  steam,  some 
by  roiM's  and  some  by  eU-ctri<-ily.  handled  the 
material  in  the  smith,  uiachiue.  hammer  or 
erecting  shop,  as  the  case  may  be,  and  the  tiaugiug 
and  riveting  work  on  the  locomotives  turned  out 
was  first-class  in  every  respect.  The  government 
iiisjiection  was  not  only  rigid,  but  absurdly  arbi- 
trary in  some  respects,  though  any  one  who  luis 
ha<l  much  to  (io  with  government  work  knows 
perfectly  well  that  unreasonable  re<)uirements  and 
arbitrary  insjiectiou  is  not  coiitined  by  any  means 
to  Russia. 

The  com|)otmd  type  of  locomotive  seems  to  be 
coining  into  very  general  favor,  there  being  several 
different  arrangements  in  use,  though  the  favorite 
ty|)e  appeared  to  be  with  the  high  pressure  on  one 
side  and  low  on  the  other, 

in  the  St,  Petersburg  mills,  lor  the  most  part, 
the  mill  engines  are  of  the  non-automatic  ty{K\ 
while  as  to  Ijoilers,  I  noticed  in  the  Poutilof  works, 
alone,  boilers  of  the  modified  Babcock  &  Wilcox, 
the  Lancashire.  Cornish,  horizontal  tnbular  loco- 
motive and  plain  cylinder  type,  many  of  these 
boilers  being  riretl  by  the  waste  heat  from  heating 
furnaces. 

At  the  "  Nevski."  another  large  works  on  the 
Neva,  above  St.  Petersburg,  there  are  two  open- 
beartli  furnaces  of  the  acid  type,  .is  are  all  those  at 
the  Poutilof,  and  here  al.so  they  build  tori)edo 
boats  and  locomotives.  As  illustrating  the  extreme 
rigidity  of  the  government  inspection  I  was  in- 
formed that  out  of  20<»  plates  submitted  to  the  in- 
sj)ectors  for  the  artillery  department  only  24  were 
acceidtnl,  the  rest  lieing  rejected  principally  on 
tensile  strength  and  ductility  te.st.  .Sixty  plates 
were  ordered  from  the  Belgian  firm  of  Cockrill  & 
Co.,  in  order  to  complete  their  ii>ntract.  and  out 
of  these  (K),  48  were  i ejected. 

At  the  Alexandrovsky  works,  tlie  principal  out- 
put of  which  consists  of  plates  and  structural 
material,  they  have  seven  0|>eii-heartli  furnaces,  of  which 
six  are  operated  by  the  basic  process.  The  metal  is 
tap|)ed  directly  from  the  furnace  into  the  mouId^^.  they 
U'iiig  set  on  a  revolving  table  in  a  small  circular  i»it  and 
lirought  alternately  under  a  fixed  funnel. 

The  object  of  this  arrangement  w.is.  presumably,  to  save 
expense  for  pits,  cranes  and  ladles.  What  the  efft-i-t  would 
Ih'  if  the  furnace  broke  out.  as  furnaces  sometimes  will, 
can  b  •  readily  iiuaijined  by  any  one  familiar  with  oiR>n- 
hearth  practice.  It  is  bad  enough  where  you  have  a  clear 
pit  and  good  craue  ca[»acity  without  having  a  lot  of 
mechanism  in  the  pit.  anil  cranes  capable  only  of  handling 
moulds  and  ingots  to  de|>end  upon. 

For  rolling  their  plates  they  have  a  reversing  null  op«*- 
rated  by  a  three-cylinder  engine,  and  all  the  plates  are 
passe«l  through  straightening  rolls  as  they  come  troin  the 
mill.  The  result  is  a  very  floe-looking  plate  of  smooth 
surface  and  free  from  buckles.  Very  little  handling  is 
done  here  by  mechanical  means,  as  many  as  17  men  being 
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Standard  Tenders  Used  on  the  Crand  Trunk  hallway. 


required  to  draw  a  ."».tMKl-lb.  ingot  from  theheatitig  furnace 
and  take  it  to  the  rolls. 

.At  Moscow,  at  the  (lougon  works,  the  arrangement  of 
the  open-hearth  plants  struck  me  much  more  favorably 
than  did  that  of  the  St.  Petersburg  works,  though,  of 
Course,  the  latter  plants  were  older.  At  the  (Jougon  works 
the  furnaces,  two  in  number,  were  of  about  :iO  tons  capac'- 
ity  each,  with  plenty  of  r<x)ni  Ijotli  on  the  side  of  the  charg- 
ing floor  and  on  the  pit  side,  which  was  also  pro|>«-rly 
e<juipped  with  hydraulic  cranes.  Crude  |>etroIeum  from 
the  Caspian  Sea.  brought  up  the  Volga  and  Oka  rivers  in 
bulk  in  covered  barges,  is  largely  used  for  fuel  at  these 
works  both  for  he.atinj;  an<l  boiler  pur|K>ses,  but  it  is  not 
used  in  the  open-hearth  furnaces,  nor  did  the  method  of 
using  it  seem  the  most  economical.  At  the  end  of  the  fur- 
nace, and  on  the  outside,  the  oil  is  allowed  to  fall  in  drops 
into  a  shallow  iron  trough,  where  it  is  igDite<I  and  isdrawn 
by  natural   draft   into  the  furnace      At  these  works,  too. 


they  have  nn-eiitly  put  in  some  coiM|MMind  automatic  en- 
gines built  in  Hnglanil:  liave  a  g(Hxl  m<Mlei  n  mill,  and  well- 
eipiippeil  nail,  spike  aiul  wire  factory.  For  this  <;lass  of 
work  they  can  co.npete  successfully  with  other  districts, 
but  for  heavy  products  they  are  liaudicap|H-d  on  account 
of  the  high  freights  on  all  raw  material.  For  fuel  iliey  arc 
deiH^ndent  upon  coal  aiitl  coke  from  Kugland  or  liermaiiy, 
or  oil  friMii  the  Caspian,  a  di.stance  o(  some  1..VMI  miles, 
while  much  of  tlieirpig  iron  i^  either  im|>orted  or  coiiieii 
from  the  Urals,  a  distance  of  a  thousand  miles. 

As  reganbi  oil.  too.  all  this  distanc  isagainst  tlieMrcam. 
aiul  the  I'ral  pig  must  come  :igainst  the  stream  for  at  least 
half  the  distance,  and  I  know  from  |H>rsonal  exj»erienoe 
what  ]Killing  against  the  stream  in  the  Volga  means.  Dur- 
ing half  the  year.  too.  the  rivers  are  not  navigable  on  ac- 
count of  the  ice. 

.Vlthough  there  is  an  abuiulant  supplv  of  rich  ore  in  tl>* 
fral  Mount  tins,  it  is  ini|>ossil>le  to  smelt  it  in  large <jtianti> 
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ties  there,  owing  to  the  absence  of  any  fuel  except  char- 
coal ;  the  government  restrictions  as  to  the  quantity  of 
timber  felled  in  any  district  per  annum,  and  other  require- 
ments as  to  smelting,  rendering  it  dilficuit  to  produce  iron 
in  large  ({uantities  in  this  region,  though  the  finest  ores  in 
Russia,  and  possibly  equal  to  anything  in  the  world,  are 
found  here.  There  is  a  fortune  in  it  for  any  one  who  can 
devise  a  practical  means  of  smelting  Ural  ore  with  crude 
petroleum,  as  the  ore  can  be  floated  down  to  any  point  on 
the  Volga  to  meet  the  oil  from  the  Caspian. 
■  Several  schemes  have  been  proposed,  among  others  to 
aoak  coke  in  petroleum,  and  use  the  standard  coke,  which 
might  possibibly  be  of  use  if  you  could  keep  the  oil  from 
volatilizing  long  enough  to  be  of  any  use  in  reducing  the 
ore.  Others  claim  to  be  able  to  reduce  tne  ore  by  means 
of  the  oil.  without  the  use  of  coke  at  all,  but  the  schemes 
referred  to  me  did  not  seem  to  hold  out  much  hope  of  suc- 
cess. 

The  coming  district  in  Russia  for  the  manufacture  of 
steel  on  a  large  scale  is  undoubte<lly  in  the  south,  as  that 
is  the  only  'district  where  coking  coal  is  found  in  large 
quantities  of  a  good  grade  ;  and  here,  too,  there  are  some 
good  hematite  mines,  notably  at  Krivoi-Rog. 

The  most  successful  plant  in  this  neighborhood,  and 
possibly  in  Russia,  is  the  New  Russia  Iron  Works,  founded 
by  a  Mr.  Hughes,  an  Englishman,  in  the  early  seventies, 
and  recently  converted  into  a  joint  stock  company,  with 
offices  in  London. 

Situated  on  the  Donetz  coal  fleld,  they  raise  the  coal 
right  in  their  works  yard,  and  have  some  hundreds  of 
Coppee  coke  ovens,  starting  from  the  pit  mouth  and  extend- 
ing down  to  the  blast  furnaces,  so  that  no  unnecessary 
expense  is  incurred  for  re-handling. 

Their  blast  furnaces  are  of  modem  design,  are  well 
equipped  with  hot  blast  stoves  and  independent  blowing 
machines,  and  are  capable  •f  turning  out  about  200  tons  of 
pig  per  day  each. 

At  present  all  the  steel  for  rails,  which  is  their  principal 
product,  is  made  by  the  open-hearth  acid  process,  but  the 
metal  is  charged  in  a  molten  state  from  the  blast  furnaces. 
Their  main  reason  for  building  an  open  hearth  instead  of 
a  Bessemer  plant  was  because  at  that  time  all  the  railroads 
in  Russia  were  using  iron  rails,  and  they  proposed  to  melt 
old  rails  and  convert  them  into  steel,  which  promised  to  be 
a  remunerative  business  until,  during  the  American  boom 
of  1881,  the  price  of  iron  rails  rose  to  such  a  figure  that 
the  whole  country  was  scoured  for  them,  they  being  sold 
■1  large  quantities,  and  imported  steel  rails  put  down  in 
their  place. 

The  Hughes  Company  are  now,  however,  erecting  a 
Bessemer  plant  and  rail  mill  on  modern  lines,  which  will 
greatly  increase  their  capacity  and  reduce  the  cost  of 
manufacture. 

At  Sulina,  on  the  extreme  eastern  edge  of  the  Dunetz 
coal  field,  and  where  the  coal  is  a  friable  anthracite,  the 
Postuchoff  works  are  operating  two  blast  furnaces  with 
anthracite  for  fuel — the  only  two  so  operated  in  Russia — 
and  the  remainder  of  their  plant  is  tired  by  the  raw  an- 
thracite, or  by  gas  prepared  from  the  more  friable  and 
gaseous  portions.  At  this  point  they  obtain  on  the  pro- 
perty on  which  the  works  stand  limestone,  building 
stone,  silica  sand,  iron  ore  and  coal,  so  that  the  location 
would  seem  to  he  an  ideal  one  for  a  steel  works,  which 
would  be  the  case  if  the  iron  ores  were  richer  in  iron  and 
contained  less  phosphorus,  and  the  coal  were  coking  coal 
and  contained  less  sulphur.  They  were  about  to  erect  two 
open-hearth  furnaces  here,  one  acid,  one  basic,  using 
chrome  ore  from  the  Caucasus  for  lining  the  latter  furnace. 

In  connection  with  this  plant,  where  we  were  treated  in 
the  most  hospitable  manner— which,  to  be  perfectly  fair, 
was  the  case  in  connection  with  practically  every  works 
in  Russia  which  we  visited— the  manager  was  anxious  to 
have  some  particulars  of  the  working  of  blast  furnaces, 
on  anthracite,  in  the  United  States,  as  regards  the  dimen- 
sion, output,  consumption  of  fuel  per  ton  of  pig  produced, 
pressure  of  blast,  etc. 

Speaking  generally  of  the  steel  and  iron  industry  in 
Russia,  it  is  more  advanced  than  is  generally  supposed  by 
outsiders,  and  though  many  of  the  mills  are  a  little  out  of 
date,  they  were  well  up  with  the  times  when  they  were 
built,  and  with  the  recent  revival  of  business  there,  and 
the  encouragement  given  by  the  Government  to  open  up 
new  districts  by  the  building  of  railroads,  the  manufact- 
urers are  taking  advantage  of  the  opportunity  to  re- 
model their  plants  on  the  most  modern  lines.  The  loco- 
motive works  of  the  Strauvee  Company  at  Colomna  are 
being  equipped  throughout  with  electric  overhead  cranes, 
hydraulic  riveters,  multiple  drills,  etc.,  and  in  the  case  of 
large  tools,  each  one  is  driven  by  an  independent  motor. 
The  Siemens-Halske  Company  have  a  large  and  successful 
plant  in  St.  Petersburg,  from  which  they  ship  motors  and 
general  electrical  appliances  all  over  Russia,  and  at  the  same 
time  give  object  lessons,  by  the  way  in  which  their  own 
shops  are  operated,  as  to  the  best  and  cheapest  methods  of 
running  machine  shops  and  similar  establishments. 

One  of  the  oldest  steel  works  in  Russia  is  the  Sormovo 
works  at  Nijni-Novgorod,  wtiere,  besides  making  plates, 
tires  and  axles,  and  general  merchant  iron,  they  also  man- 
ufacture a  great  many  freight  and  passenger  cars,  and 
build  compound  engines  for  the  vessels  plying  on  the 
Volga.  We  traveled  all  night  from  Moscow  to  see  these 
works,  only  to  find  them  standing  on  account  of  its  being 
a  saint's  day. 


The  town  of  Nijni-Novgorod  is  most  widely  known  as 
the  site  of  the  great  fair  that  takes  place  in  August  of  each 
year,  which  it  is  said  as  many  as  T.50,000  people  annually 
visit  either  for  trading  or  sight-seeing.  But  it  is  expected 
that  the  construction  of  the  Siberian  Railroad  will  soon  re- 
duce the  importance  of  the  fair,  if  not  kill  it  altogether,  as 
the  necessity  of  its  existence  will  cease  as  soon  as  comnu- 
nication  with  the  people  interested  becomes  rapid  and 
regular. 

Russia  to-day  offers  a  very  inviting  field  for  the  establish- 
ment of  manufacturing  industries,  especially  in  the 
direction  of  iron  and  steel,  and  more  particularly  as  re- 
gards material  requiied  for  railroads.  The  works  visited 
by  us  were  all  running  full  time  on  orders  showing 
good  profits,  and  the  government  bad  some  large  contracts 
for  rails,  locomotives  and  armor  plates  to  give  out,  some 
of  which  have  since  been  placed.  At  present  the  building 
of  railroads  is  hampered  by  the  difficulty  of  obtaining  rails 
and  equipment,  and  with  the  present  capacity  of  the  mills 
and  factories,  it  will  take  years  to  make  up  the  existing 
deficiency,  without  counting  the  extensive  districts  in 
Russia  Itself,  outside  of  Siberia,  which  are  without  railroad 
communication  of  any  kind. 

Rails  were  worth  |4T  to  $51  per  ton  in  St.  Petersburg 
when  we  were  there,  or  about  $40  at  the  mills  in  the  south, 
there  being  a  duty  of  $20.50  per  ton.  Plates  were  worth  about 
•H  cents  per  pound,  with  a  duty  of  $29  per  ton  and  tires  5i 
cents  per  pound.  The  duty  on  light  sheets  amounts  to 
$34  per  ton,  and  the  selling  price  about  5  cents  per  podnd. 

As  g^ood  pig  iron  can  be  produced  in  the  South  from  $17 
to  $18  per  ton,  and  rollers  are  paid  from  $1.60  to  $1.70  per 
day  in  rail  and  structural  mills,  puddlers  and  sheet  rollers, 
$1  to  $1.20  per  day;  helpers  from  45  to  50  cents  per  day, 
and  common  labor  35  to  40  cents  per  day,  it  will  be  seen 
that  there  is  a  very  fair  margin  between  cost  and  selling 
price,  though  from  the  number  of  men  employed,  and  the 
difficulty  of  getting  material  good  enough  to  pass  the  gov- 
ernment tests,  the  returns  are  not  as  large  as  they  appear 
on  the  surface.  Still,  with  modem  machinery  and  assured 
government  contracts,  which  would  be  necessary,  as  the 
government  is  by  far  the  largest  buyer,  Russia  appears  to 
offer  one  of  the  be»t  fields  in  the  world  for  investment  to- 
dav. 


The  great  steam  hammer,  at  the  Bethlehem  Company's 
works  in  Pennsylvania,  is  at  this  time  the  largest  one  ever 
made.  It  is  single-acting,  that  is,  the  falling  movement  or 
blow  is  by  gravity  alone,  steam  being  employed  only  to 
raise  the  "  tup,"  as  the  British  people  call  it.  The  falling 
weight  is  125  tons,  and  the  range  16.5  feet.  The  whole 
structure  is  90  feet  high  from  the  floor,  and  the  founda- 
tions extend  30  feet  below,  so  the  whole  height  is  120  feet. 
The  piston  rod  is  of  steel,  16  inches  in  diameter.  There 
are  in  use  two  other  hammers  of  100  tons,  one  at  Creusot, 
and  one  at  Rive  deGier,  France  ;  and  one  of  109  tons  at 
Terni,  in  Italy.  The  next  largest  is  80  tons,  at  St.  Cha- 
mond.  France. 

The  largest  double-acting  hammer  is  at  Aboukoff,  in 
Russia,  rated  at  50  tons,  but  this  rating  will  not  do  to  com- 
pare with  gravity  hammers.  The  blows  may  equal  in 
force  100  tons  falling  only.  The  great  hammer  at  Bethle- 
hem is  outdone  by  a  hydraulic  forging  press  recently 
erected  there  that  exerts  a  pressure  of  14,000  tons.  The 
force  is  not  accumulated,  but  is  direct  by  steam  pistons 
acting  on  the  water  with  a  force  estimated  as  equal  to 
16.000  horse  power.  ; 

If  the  effect  produced  by  these  vast  engines  could  "be  ac- 
complished irrespective  of  speed  or  velocity  there  would 
be  no  need  of  such  great  weight,  but  an  element  of  time 
enters  into  these  forging  processes,  necessary  because  of 
inertia  in  large  masses   to   be  reduced,    and    also  because 
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which,  as  all  know,  must  have  weight  in  proportion  to  the 
object  struck,  independent  of  the  dynamic  energy  of  the 
blows.  Pile  driving  is  another  illustration.  A  light  i^ni 
splinters  the  piles  without  moving  them. — Industrie*. 


The  Standard  Locomotives  of  the  Grand  Trunk 
Railway. 


The  officials  in  charge  of  the  meclianical  departments  of 
the  Grand  Trunk  Railway  have  taken  great  pains  to  stand- 
ardize all  parts  of  their  rolling  stock,  so  that  the  expenses 
for  repairs  have  been  lowered  and  the  necessity  of  carry- 
ing a  multiplicity  of  parts  avoided.  Their  standard  box 
car  was  illustrated  and  described  in  the  American  Engineer 
in  1895,  and  we  now  present  a  series  of  illustrations  of  tho 
standard  locomotives  that  are  used,  including  all  with  the 
exception  of  the  switching  engine. 

The  class  of  which  No.  83  is  a  representative  is  used  on 
express  service  where  the  trains  are  comparatively  light. 
The  cylinders  have  a  diameter  of  18  inches,  with  a  piston 
stroke  of  24  inches  and  drivers  6  feet  li  inches  in  diameter. 
It  will  be  noticed  that  the  tires  on  the  drivers  of  this  engine 
are  held  by  Mansell  retaining  rings,  that  the  connection 
for  the  driver  brake  is  outside  the  wheels,  and  that  while 
the  portion  of  the  engine  above  the  running  board  shows 
the  touch  of  the  English  influence  in  the  smoothness  and 
simplicity  of  the  outlines,  the  mechanism  is  typical  of 
American  practice. 

No.  93  belongs  to  a  heavier  class.  Its  cylinders  are  18 
inches  diameter,  with  36-inch  stroke,  and  has  drivers  6  feet 
6  inches  in  diameter,  which  are  of  wrought  iron,  with  tires 
held  by  the  Beattie  clip  and  tire  bolts.  It  is  used' on  the 
heaviest  and  fastest  express  service  of  the  road, and,  besides 
its  weight  and  the  dimensions  of  cylinders  and  driving 
wheels,  is  very  similar  to  No.  83. 

No.  572  represents  the  standard  freight  locomotive.  Its 
cylinders  have  a  diameter  of  18  inches  and  a  stroke  of  2S 
inches,  with  a  driver  diameter  of  5  feet  2  inches. 

In  No.  89  we  find  a  double  ended  locomotive  used  in 
suburban  passenger  service,  for.  though  Montreal  is  a 
comparatively  small  city,  there  is  quite  a  heavy  suburban 
traffic  especially  during  the  summer  months.  These  loco- 
motives haul  five  cars  and  are  capable  of  picking  up  to 
speed  with  great  rapidity.  The  cylinders  are  17  inches  by 
23  inches,  with  5  feet  3  inch  drivers.  The  engine  is  prac- 
tically an  ordinary  eight-wheeledlocomotive  with  a  trailing 
truck  having  two  wheels.  Engines  similar  to  this  have 
been  in  use  on  the  Long  Island  Railroad  for  a  number  of 
years.  This  latter  road  had  a  numljer  of  light  eight-wheeletl 
passenger  engines  that  were  not  heavy  enough  for  regular 
service,  so  the  tender  was  dispensed  with,  tanks  placed 
along  the  running  board,  and  a  small  coal  space  provided 
at  the  back.  These  Grand  Trunk  locomotives  are  similar, 
except  that  they  were  especially  designed  for  the  service 
in  which  they  ire  working  and  have  the  advantages  of 
ample  coal  and  water  space. 

Finally  we  have  the  light  passenger  locomotive  as 
illustrated  by  No.  196.  The  cylinders  are  17  inches  in 
diameter  with  a  piston  stroke  of  23  inches,  and  drivers  5  feet 
3  inches  in  diameter.  The  engine  is  used  on  local  and  ac- 
commodation trains. 

On  all  of  these  engines  it  will  be  noticed  that  there  is  a 
great  similarity  in  the  design  of  all  of  the  working  parts, 
and  that  there  is  one  feature  that  is  very  rare  on  this  side 
of  the  border  line.  We  refer  to  the  jacketing  of  the  fire- 
box. The  usual  custom  prevalent  here  of  leaving  the  fire- 
box to  the  tender  mercy  of  all  the  breezes  of  heaven  is  a 
necessity  for  that  portion  of  the  firebox  between  the  top 
rail  of  the  frame  and  the  running  board,  where  it  is  oc- 
cupied by  the  reach  rod  and  the  equalizer;  but  between  the 
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some  time  must  be  allowed  for  the  heated  metal  to  flow 
when  under  pressure.  This  is  more  nearly  attained  by  a 
heavy  weight  falling  slowly. 

The  increase  of  hammers  to  the  enormous  proportions 
named  is  to  acquire  this.time  required,  the  principle  cul- 
minating in  the  forging  presses,  more  commonly  employed 
all  over  the  world  for  heavy  work,  especially  in  England, 
where  hydraulic  apparatus  has  attained  the  greatest  de- 
velopment. The  presses  acting  slowly  permits  the  metal 
to  move  uniformly  throughout,  or  "to  the  center,*'  as  it  is 
called,  while  a  quick  blow  acts  only  on  the  surface. 

A  familiar  example  of  this  is  in  the  use  of  hand  hammers 


Fi^.S 


rails  there  is  nothing  to  interfere  with  the  jacketing,  so 
our  Canadian  brethren,  believing  that  a  half  loaf  is  better 
than  no  bread,  have  filled  this  space  with  a  protective 
jacketing. 

The  compound  locomotive  illustrated  is  the  only  one  that 
is  owned  by  the  road,  and  so  has  not  arisen  to  the  dignity 
of  a  class.  Elaborate  experiments  aref  being  conducted  in 
order  to  determine  its  efficiency  both  in  passenger  and 
freight  service.  It  has  the  Rhode  Island  type  of  intercept- 
ing valve.  The  cylinders  are  19  inches  and  39  inches 
in  diameter,  with  a  piston  stroke  of  26  inches,  and  drivers 
5  feet  2  inches  in  diameter. 
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All  locomotives  upon  the  road  are  equipped  with  the  one 
standard  tender.  This  is  illustrated  very  clearly  by  the 
engraving  which  we  present.  The  tires  are  held  by  Man- 
sell  retaining  rings,  the  brakes  are  hung  from  the  framing, 
the  truck  is  of  the  diamond  type,  with  an  intermediate 
arch  bar,  and  the  flare  of  the  tank  is  curved  instead  of 
being  straight,  as  we  are  accustomed  to  see  it. 


the  side  sill  and  lipped  under  it,  as  shown  at  BB  to  the 
right  of  the  center  line  in  Figs.  3  and  4. 

The  truss  rods  of  wooden  body  bolsters  are  usually  made 
in  three  pieces,  which  facilitate  their  application  and  re- 
moval. The  two  end  pieces  are  from  1  inch  to  li  inches  in 
diameter  and  have  large  cast  or  wrought  iron  washers. 
HH, under  the  nuts  on  the  outer  end,  the  plane  of  contact 
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The  table  on  page  39  gives  a  Very  complete  list  of  the  with  the  nut  being  at  right  angles  with  the  line  of  the 
dimensions  of  these  locomotives,  while  tt^ose  of  the  tender  rod.  The  central  part  of  the  truss  rod  is  preferably  made 
used  are  as  follows  :  -.j-/'  v- ;. .'■■_      i-:s-'.^  ■-■-■ ". "  of  flat  iron,  to  distribute  the  strain  over  a  larger  surface  of 

the  center  sills,  and  sometimes    castings,  EE,  are  intro- 

PARTIOCLARS  OF  STANDARD  TBWDER,  GRAND  TRUNK  RAILWAT.  ""^    l^uwri    Oliin.    «»""    ouuicnixico      ^y«»v      e>°<  ...    .  , 

„.,..,               .J             .    /„          I.    1  .                -14  OA.  IK-  duced,  which  are  bolted  to  the  sills  and  give   additional 

\\  elifht  of  express  tender,  empty  (43-in.  wheels) 31,911  Ibe.  '                                                                                " 

Number  •(  wbeels under  tender  ..8  support  to  the  rods. 

Uia-eter       "          .^"  ^^^  ^^.^^37  in.  and  43  in.  for  express  and  33  ^^^  ^^^  methods  of  connecting  the  three  parts  of  the 

Stylo  of          •'          "C.  1."  center,  steel  tires  and  "Mansell"  clips,      j^ygg  ^^^  ^re  shown  in  Figs.  3  and  4,  the  one  on  the  right 
Axles,  center  to  center  of  journals 6  ft.  4  In.  .        "^^  ,.   ,      .  ^ 

Diameter  and  leni;tb  of  journals    ..       3%  in.  X  7  "      being  a  jaw  connection,   Cc,  which  is  an  easy  one  to 

Trucks,  from'^c'l^tefj^^eniirofirock' wheels.;.;.'.;.' :ift^  "'  make,  but  it  requires  the  removal  of  the  floor  for  its  appli- 

„    .  '■  "  ,      "    ■       'trucks    . ........  ....10  •'  6  •'  cation.     The  one  shown  on  the  left,  DA  can   be  connected 

Springs— Front  truck,  center  bearing  springs,  length,  3  ft.  «m.  un-  ,../,  j,l        i 

loaded,  by  1  ft.  i4  in.  set  unloaded.    Number  of  plates,  14;  from  the  outside  without  disturbing  the  floor,  and  although 

section  of  steel,  4  in.  x  H  in.;  back  truck,  center  bearing  .    .  B^nanaivA  tn  mnkn  than  tJiP  first  it  is  the   more 

and    side    bearing    springs,    length    of    center    tearing  "  »8  more  expensive  to  maKe  man  ine  nrsi  n  is   ine   uiorv 

springs,  3  ft.  TH  in.  unloaded  by  I  ft.  1>4  in.  set  unloaded:  extensively  used  of  the  two. 

numtter  of  plates,  11;  section  of  steal,  4  in.  X  H  in.:  length         „    .      .  ,  ,       .     i     ,    ,  ,         ^,         -j^,.  • 

of  side  bearing  sprinits,  4  ft.  4^  in.  unloaded  by  1  ft.  m         To  further  Strengthen  wooden  body-bolsters  the  width  is 

4°in**x  H  iSf*^       """''*''  °'  "'''^^  *"'  "^'*°°  *"  "**''  sometimes  divided  into  three  parts  and  platesof  iron  }  inch 

Total  whael  base  of  tender 15  ft.  2    in.  thick  FF  are  inserted  between  these  pieces,  the   whole   be 

■'     lei«th  of  tender  over  all,  express 83"  6%  ■  ,     ,    ,     ,  ^       ^i.  fni_     •  i   i.         i.      u 

••  \^'         ••  ••      ••   freight 22"  svt  "  ^ng  securely  bolted  together.    The  iron  plates  should  not 

style  of  fftime,  wood:  length  by  width     «)  f t.  8  in.  x  8ft.  9  in.  i^  miitc  i>b  deen  as  the  wood   s<>  as  to  be  below  the  notches 

Capacityof  tank  in  gallons,  of  231  cubic  inches    3,600gals.  De  quite  as  aeep  as  ine  wooa,  so  as  to  oe  oeiow  ine  note  net. 

Coal  capacity  of  tender  in  pounds 20,000  lbs.  which  are  gained  for  the  sills.  and   to  prevent  their  pro- 

Tank— Lengtb,  width,  depih,  20  ft.  X  8  ft.  4  in.  X  3  ft.  ©i  In.  Inside.  .     ^.       ,     °     ,  ^,              ,    .,^,.     .,,,., 
jecting  beyond  the  wood  if  this  should  shrink. 

"  This  style  of  bolster  is  shown  in  Figs.  3  and  4  to  the  right 

Construction  and  Maintenance    of  Bailway  Car  ^,f  center  line  and  in  cross-section  in  Fig.   !i.    It  is  not  a 

Equipment.    II.  popular  construction,  as  the  wood  is  liable  to  shrink,  leav- 

"'■''■■■.'/:■•■;  ing  the  bolts  loose,  whereby  all  the  advantage  gained  by 

BY  OSCiR  ANTZ.                 ; '  ^    .  the  introduction  of  the  plates  is  lost. 

{Continued  from  Page  iS.)     ,'       .;  The  second  kind  of  body -bolster,  the  iron  one.   Figs.   6 

Body  Bolsters.        ■          ■  ^^^  '^  ^  '^®  favorite  with  car  builders  at  present.    This  is 

~.     .    J     ,    ,  4  „  ,         .  .,  ..  ■   I  »    #  tv  made  of  two  bars  of  flat  iron,  the  upper  one  straight  and 

The  body-bolsters  have  to  carry  the  entire  weight  of  the       ,     ,  .....  .  .  ... 

car  body  and  transmit  it  to  the  trucks,  and  must  therefore  t^e  lower  one  bent  m  the  form  of  an   inverted  arch,   the 

be  made  strong  and  stiff.    As  the  distance  between  the  ^°*^«  *^"'«  ^'^^''^  ^'^^^'^  and  the  bars  spaced   as  far 

bottom  of  the  floor-frame  and  the  top  of  the  truck  -bolster  *P"*  *'  ^^  "^^^^^ f«  '^  necessarj-  and  possible,  the  distance 

is  limited,  the  body-bolster,  which  has  to  be  placed  within  *^  ^}''^  P?°*  ^'"^  ''"?'^  \^^^  "P^  ^^^^°  «<»'•  ^'^'^^ 

these  limits,  together  with  the  center  plates,  must  neces-  ^''^.  truck-bo  ster.     This  makes  a  strong  and  stiff  bolster. 

sarily  vary  somewhat  with  the  conditions  encountered  :  ^^'''^  '"  ^^'^  '^P*''^  "^'^  ""^'^^  ^^  ""^  ^^^  *^"^"  g^*"" 
in  a  great  many  cases,  however,  when  building  different  ^  ^  '^"'^  ***™"«*»  ^*^«*°  *^«  ^^  """^  ^^"^  '°^°^- 
classes  of  cars,  a  design  can  be  adopted  which  will  suit  the  ^^  ^  **>^  *=*^^^  "*  ^^^  *'*'"•  ^  *«  *"  distribute  the  shocks 
greater  portion  of  these  cars  of  the  same  capacity  with  ^  "^^'"^  *»?«  ^"^^^  "^^8  is  subjected  to  the  framing, 
few  if  any  changes  space  between  the  two  members  also  provides  a  con- 

Althouuh  there  is  considerable  variation  in  the  details  of  ^^''**°^  •'^^'*'°  *«'  air-pipes  and  brake  rods,  keeping  them 
the  design  and  construction  of  body-bolstere,  the  general     ""^"^  ''^™  ^^^  ^^  <*'  ^^^  *"**=•"• 

idea  of  all  of  them,  with  few  exceptions,  can  be  traced  to  Sometimes  the  two  members  of  the  body-bolster  are 
one  of  two  de«gns  or  a  combination  of  these,  leaving  out  ^^''^^  together  at  the  ends,  but  this  is  not  an  advisable 
of  consideration  for  the  present,  bolsters  of  recent  con- 
struction made  of  pressed  steel. 

The  first  and  simplest  body-bolster  is  the  wooden  one, 
which  has  been  in  use  since  cars  with  independent  trucks 
were  first  built,  being  merely  a  piece  of  timber  at  each 
truck  center,  extending  across  the  car  under  the  floor 
frame,  from  outside  to  outside  of  side  sills,  and  to  this 
timber  the  body  center  plate  and  side  bearings  are  fastened. 
At  first.tbis  bolster  was  of  small  cross- section,  in  proportion 
to  the  rest  of  the  frame,  but  as  the  strength  of  the  cars  was 
increased,  it  was  made  heavier,  and  eventually  provided 
with  truss  rods.  On  modern  cars  of  a  capacity  of  60,000 
pounds  having  wooden  body  bolsters,  each  of  these  is 
about  5  or  6  inches  thick  and  18  inches  wide,  and  is  trussed 
with  two  1-inch  to  IJ-inch  truss  rods.  It  is  gained  out 
i  inch  for  each  longitudinal  sill  and  each  of  these  is  also 
gained  out  i  inch  for  the  bolster,  whereby  displacement  in 
either  direction  is  guarded  against.  The  bolster  is  ff>8tened 
to  each  longitudinal  sill  by  two  or  more  bolts  and  usually 
some  of  these  bolts  are  utilized  to  hold  the  attachments  on 
the  bolster,  viz. :  center  plate  and  side  bearings. 

In  Figs,  .S  and  4  the  part  to  the  left  of  the  center  line 
shows  a  wooden  body  bolster  .4^,  and  its  general  relation 
to  the  frame  of  the  car,  where  all  the  sills  are  of  the  same 
depth. 

Cars  which  have  the  side  sills  deeper  than  the  other  sills 
require  a  change  in  the  end  of  the  body  bolster,  and  in  the 
earlier  cars  this  was  framed  into  the  side  sills  by  mortise 
and  tenon.  With  the  heavier  cars,  however,  this  fasten- 
ing was  not  substantial  enough  and  a  casting  in  the  shape 
of  a  pocket,  into  which  the  end  of  the  bolster  was  framed, 
was  resorted  to,  and  this  in  turn  was  bolted  to  the  side  of 


together  at  the  ends  and  then  usually  the  entire  space  is 
filled,  excepting,  perhaps,  at  the  center.  The  wood,  how- 
ever, is  liable  to  shrink  and  it  Is  therefore  not  very  exten- 
sively used  for  this  purpose,  and  castings  or  thimbles  of 
wrought  iron  pipe  are  applied  instead.  When  two  or 
more  bolts  come  cloes  together,  one  casting,  as  at  DD,  can 
be  made  to  take  them  all,  at  other  points  it  is  usual  to 
have  a  separate  casting  EE  for  each  bolt,  usually  cylindri- 
cal in  shape,  and  often  enlarged  at  the  ends  in  order  to  dis- 
tcibute  the  bearing  surface.  At  the  center  of  the  bolster  a 
casting  FF  is  sometimes  placed,  through  which  the  center- 
pin  passes,  which  is  lipped  over  the  sides  of  the  bolster  and 
is  held  in  place  on  the  sides  by  partti  of  the  draft  rigging. 
When  bolts  pass  through  ti  mbers  such  as  these  just  men- 
tioned, distance  pieces  made  of  wrought  iron  pipe  GG  can 
be  used  to  advantage,  as  castings  would  necessitate  too 
much  of  the  wood  being  cut  away. 

The  bolts  which  tie  the  two  bars  of  the  bolster  together 
are  usually  carried  up  through  the  flcwr-timbers.  and  with 
the  exception  of  those  at  the  center,  have  plate-washers 
under  the  heads  resting  on  the  sills:  although  on  box  and 
other  cars  with  a  framed  superstructure  the  bolts  through 
the  ends  of  the  bolster  are  often  utilized  to  hold  some  of 
the  pockets  in  which  the  post*  and  braces  rest.  The  bolts 
at  the  center  occasionally  require  removal,  as  in  the  CMe 
of  repairs  to  the  draft  gear,  and  the  heads  of  these  boHs 
should  therefore  rest  in  cast-iron  sockets  HH  let  in  flush 
with  the  top  of  the  floor.  These  sockets  are  usually  cylin- 
drical, with  thin  lugs  on  them  to  prevent  turning.  The 
bolts  mentioned  are  also  utilized  where  possible  to  fasten 
the  center  plate  and  side  bearings,  and  their  number  anti 
size  are  determined^  by  the  requirements  of  these  attach- 
ments. The  bolts  through  the  center  plate  are  four  in 
number,  i  inch  in  diameter,  the  balance  being  of  <  or  |- 
inch  iron,  two  to  each  longitudinal  sill,  and  those  which 
do  not  pass  through  the  side  bearings  have  cast-iroo 
washers  under  them,  shaped  to  the  angle  of  the  bolster  at 
their  respective  locations. 

The  bolster  just  described  is  shown  in  Figs.  6  and  7,  the 
parts  to  the  left  of  the  center  line  being  for  a  car  with  all 
vsills  of  the  same  depth.  For  cars  of  different  widths  the 
same  pitch  can  be  preserved  for  the  lower  member,  except- 
ing between  the  outside  intermediate  and  the  side  sill, 
where  the  end  must  be  curved  to  suit  the  different  width 
of  car.  By  this  means  the  same  distance  castings  and 
other  attachments  can  be  used  throughout. 

On  cars  with  side  sills  deeper  than  the  other  sills  the  end 
of  the  bolster  is  mortised  into  the  side  sill,  and  is  further 
supported  by  a  casting.  11.  securely  bolted  to  the  bolster 
and  side  sill  and  lipped  under  the  latter  :  the  upper  part  of 
this  casting  can  also  serve  as  a  saddle  for  the  body  truss 
rod.  Figs.  6  and  7  show  this  arrangement  on  the  right  of 
the  center  line,  the  truss  rods  being  spaced  for  a  car  with 
central  drop  doors. 

Another  method  of  supporting  the  end  of  an  iron  liar- 
bolster,  where  the  side  sills  are  deeper  than  the  others,  is 
shown  in  Fig.  8 :  the  upper  member  is  carried  down  on  the 
inside  of  the  side  sill  and  lipped  under  it,  the  compression 
member  is  fitted  against  the  upper  corner  so  formed  and  is 
securely  bolted  to  it,  the  tension  member  being  bolted  to 
the  side  sill. 

As  mentioned  above,  the  distance  between  the  t  wo  mem- 
bers of  an  iron  bar-bolster  is  limited  and  usually  does  not 
exceed  six  inches.  If  more  of  an  arch  is  desired,  or  when, 
on  account  of  an  unusually  low  floor  or  high  truck,  suffi- 
cient space  between  the  (after  parts  cannot  he  obtained 
for  a  proper  depth  of  bolster,  the  tenison  member  can  be 
placed  on  top  of  the  floor  timbers,  as  shown  in  Figs.  8  and 
9.  carried  down  on  the  inside  of  the  sills,  and  under  them. 
The  compression  member,  which  is  placed  below  the  sills, 


plan  and  is  not  widely  practiced  at  present.  A  better 
method  of  fastening  is  to  weld  a  lug  on  the  bottom  of  each 
and  of  the  top  member,  about  2i  inches  wide  and  of  the 
depth  of  the  lower  member,  against  which  lug  the  latter 
bar  is  made  to  fit  neatly,  as  shown  at  A  A. 

The  usual  width  of  iron  bolsters  for  60,000  pounds  ca- 
pacity cars  it  8  inches,  but  a  few  roads  use  them  a  little 
wider.  The  thickness  of  the  upper  or  tension  member  BB 
is  generally  i  inch,  and  that  of  the  lower  or  compression 
member  CC  is  i  or  1  inch.  The  two  bars  are  well  bolted 
together,  with  distance  pieces  between  them  to  preserve 
their  relation  to  each  other.  These  distance  pieces  have 
been  made  of  wood  especially  whece  the  bars  were  wddod 


being  turned  up  on  the  ends  and  fastened  near  the  upper 
comer  to  the  tension  member.  a.sat  A. or  it  may  be  fastened 
to  castings,  B,  which  themselves  are  bolted  to  the  tension 
member  and  side  sills.  In  these  cases  the  sills  act  as  dis- 
tant pieces  between  the  two  bars;  at  the  center  it  is  usual 
to  place  a  casting  or  piece  of  timber.  C,  between  the  bottom 
of  centre  sills  and  compression  member,  the  outside  inter- 
mediate sill  has  to  be  cut  away,as  at  Z>  £>,  on  the  bottom,  for 
the  compression  member,  which  is  an  objection  to  this 
style  of  bolster  :  another  objection  is  the  fact  that  the 
tension  member  cannot  be  removed  without  considerable 
work. 
This  style  of  bolster  can  l)e  used  ad\'antageouely  in  cases 
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where  the  draw-bar  attachments  are  fastened  directly  to 
the  center  sills  of  the  car. 

A  combinati«n  of  the  wooden  and  iron  body  bolsters,  is 
used  on  some  roads,  an  iron-bar  bolster,  6  inches  wide,  with 
the  tension  member  on  top  of  the  sills  is  reinforced  on  each 
side  by  a  piece  of  timber,  fJB,  5  inches  deep  and  6  inches 
wide,  making  a  bolster  18  inches  wide,  the  bottomn  of  the 
iron  and  wood  bv In^  in  one  plane  at  the  center;  castings 
which,  lap  over  on  to  the  wood  parts  are  placed  between 
the  center  and  inside  intermediate  aills  and  the  compres- 
sion member  of  the  iron  part.  Figs.  9  and  10  shows  the 
general  arrangement  of  this  combination  bolster  to  the 
right  of  the  center  line;  it  is  shown  in  croas-section  in  Fig. 
11.  In  addition  to  the  body  bolsters  described,  a  number 
of  others  have  been  designed  m  which  iron  or  steel  chan- 
nel bars  or  /-beams  are  used,  but  as  comparatively  few  of 
tliese  are  in  exlstance,  and  these  principally  on  special 
kinds  of  cars,  they  will  not  be  described  here  in  detail. 
Center  Plates. 

Onter  plates  are  usually  made  of  cast  iron,  although 
pressed  steel  is  coming  into  use  to  some  extent.  Those  of 
cast  iron  are  limited  to  one  or  two  styles,  the  more  com- 
mon being  that  shown  at  JJ,  Figs  6  and  7,  which  con- 
sists of  a  ring  of  rectangular  section  cast  to  a  flat  plate, 
this  ring  fitting  loosely  into  a  similar  ring  on  the  truck 
center  plate.  The  size  of  the  section,  as  well  as  the  diameter 
of  these  rings  vary  greatly,  but  four  inches  for,  the   inside 


Side  Bearings. 

The  weight  of  the  body  of  a  car  is  carried  entirely  by 
the  center  plates  when  the  car  is  on  a  straight  and  level 
track,  and  the  weights  of  the  body  and  load  are  evenly  dis- 
tributed each  side  of  the  center  line  ;  these  conditions 
however,  do  not  always  prevail,  and  the  center  of  gravity 
will  not  be  directly  over  the  center  of  the  truck.  As  the 
center  plates  are  comparatively  small,  other  supports  must 
therefore  be  provided  to  meet  these  conditions  and  to  pre- 
vent undue  and  often  dangerous  oscillations  when  passing 
around  curves  at  a  high  speed.  These  supports  are  the 
side  bearings,  SS,  which  are  placed  near  each  end  of  the 
bt>l8ter  and  are  fastened  to  it  by  two  or  three  |-inch  bolts. 
They  are  usually  made  of  cast  iron,  with  lugs  on  the  sides 
for  the  bolts  and  flanges  on  the  ends  fitting  over  the 
bolster,  and  in  their  most  common  form  the  surfaces  of 
contact  on  both  body  and  truck  side  bearings  are  sections 
of  flat  rings,  about  three  or  four  inches  wide,  drawn  from 
the  center  of  the  truck. 

When  the  car  body  is  balanced  there  should  be  a  space 
of  about  i  inch  between  the  body  and  truck  side  bearings, 
but  this  is  sometimes  difficult  to  maintain  on  account  of 
shrinking  and  bending  of  timbers  and  loosening  of  fasten- 
ings, and  many  cars  are  found  on  which  the  side  bearings 
are  in  contact,  causing  more  or  less  friction  when  round- 
ing curves.  To  overcome  this  bearings  have  been  designed 
in  which  a  roller  is  supposed  to  do  away  with  the  friction. 


pin  cannot  be  removed  or  replaced  conveniently,  especially 
when  the  car  is  loaded.  The  pin  shall  have  a  slot  in  its 
upper  end.  through  which  a  flat  key  of  wrought  iron 
passes,  which  rests  on  the  top  of  the  body-bolster  and  can 
be  removed  easily  to  allow  the  pin  to  drop  low  enough  to 
remove  the  truck.  This  key  should  be  about  |  by  2  inches 
in  section,  with  a  head  on  one  end  and  the  Other  end  long 
enough  to  have  a  hole  drilled  in  it  to  take  a  ring  or  cotter. 

Both  ends  of  the  centre  pin  should  be  drawn  down 
slightly  tapering,  to  facilitate  placing. 

If  a  bead  is  used  on  the  centre  pin  it  should  not  be  made 
by  upsetting  the  iron,  but  of  a  ring  welded  on,  which  can 
be  broken  or  chipped  off  more  readily  in  case  the  removal 
of  the  pin  should  be  required  in  an  emergency. 

Floor. 

The  floor  of  freight  cars,  MM,  is  generally  made  of  yellow 
or  Norway  pine  and  occasionally  of  oak.  It  is  laid  acros<< 
the  car,  and  is  blind  nailed  securely  to  each  sill.  On  box 
and  other  sheathed  cars  it  extends  to  the  inside  of  the 
sheathing,  excepting  in  the  doorway,  where  it  is  flush  with 
the  outside  of  the  sheathing.  On  flat  and  gondola  cars  it 
is  usual  to  have  the  floor  extend  about  an  inch  beyond  each 
side  and  end  sill. 

Floorboards  are  either  tongued  and  grooved,  or  lapped, 
and  vary  in  width  from  6  to  10  inches.  The  thickness  varies 
from  1^  to  2  inches  on  cars  on  which  the  floor  is  subjected 
to  only  ordinary  wear,  such  as  box  and  other  merchandise 
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diameter  of  the  smaller  ring  is  about  the  minimum,  while 
the  largest  diameter  is  usually  less  than  12  inches,  the  sec- 
tion of  the  ring  ranging  from  1  to  to  2  inches  each  way. 
Some  builders  use  two  concentric  rings  on  both  top  and 
bottom  center  plates,  and  their  section  is  then  aix)ut  one 
inch  square.  This  is  shown  at  GO,  Figs.  3  and  3.  The 
other  style  of  center  plate  consists  of  a  section  of  a  sphere 
on  the  body  plate,  restine;  In  a  section  of  a  hollow  sphere 
of  the  same  diameter,  which  is  about  10  inches'on  the  truck 
center  plate.  At  the  center  there  is  usually  a  small  rec- 
tangular ring  on  the  truck  center  plate  fitting  in  a  corre- 
sponding recess  in  the  upper  one,  which  prevents  displace- 
ment. The  idea  of  the  sphere  is  to  allow  a  certain  amount 
of  adjustment  between  bo'ly  and  truck  of  the  car.  Center 
plates  ordinarily  have  flanges  or  lips  on  the  sides  which  fit 
over  the  bolster  and  relieve  the  bolts  of  some  of  the  strain. 
On  wooden  bolsters,  especially  when  they  are  very  wide, 
the  flanges  are  sometimes  omitted,  and  lugs  are  placed  on 
the  flat  side  of  the  plate  which  is  let  into  the  wood.  These 
lugs  are  often  made.cylindrical,  about  one  inch  in  diameter, 
and  of  the  same  length,  but  it  is  found  that  they  frequently 
break,  and  stronger  ones  of  rectangular  section,  about  1^ 
inches  square  and  3  inches  long  should  therefore  be  used. 

The  center  plate  should  be  fastened  very  securely  to  the 
bolster,  and  four  bolts  j  inch  in  diameter  are  fotud  to  be 
about  right.  


but  they  have  not  proven  much  of  a  success,  as  the  roller 
would  soon  wear  flat  and  become  stationary. 

Several  designs  of  roller  side  bearings  embodying  the 
well-known  idea  of  a  number  of  small  rollers  fastened 
together  in  a  movable  frame,  forming  a  so-called  anti- 
friction bearing,  have  been  put  on  the  market,  but  none 
are  used  very  extensively. 

When  a  car  bears  hard  on  the  side  bearings  all  the 
shocks  caused  by  imperfections  of  the  track  are  transmitted 
to  the  body  and  the  car  rides  hard.  To  prevent  this,  and 
at  the  same  time  have  a  close  adjustment  between  body 
and  truck,  side  bearings  are  in  use  on  some  cars,  especially 
for  live  stock,  in  which  the  lower  bearing  is  forced  up- 
ward by  means  of  special  springs  inclosed  in  a  case. 
Center  Pin. 

The  center  pin  (P,  Fig.  3,)  is  a  bar  of  round  wrought 
iron,  generally  from  U  to  2  inches  in  diameter,  which  passes 
through  the  body  and  truck  center  platen  and  bolsters  and 
holds  these  parts  in  their  relative  position  incase  the  plates 
should  become  broken  or  the  body  of  the  car  be  raised  high 
enough  for  the  center  plates  to  disengage  themselves.  Th€ 
pin  is  also  a  guide  when  putting  the  body  on  the  trucks  and 
is  usually  put  in  place  before  the  body  is  let  down. 

Center  pins  are  sometimes  made  with  heads  resting 
either  on  top  of  the  body-bolster  or  in  cast-iron  sockets  let 
into  the  floor ;  this,  however,  is  not  a  desirable  plan,  as  the 


cars,  and  from  2^  to  3  inches  on  cars  on  where  heavy  ma- 
terials such  as  coal,  ore,  stone,  etc.,  are  carried. 
(To  be  Continued.) 
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This  boiler,  a«  it  is  now  built,  varies  very  widely  from  the 
original  one  as  it  was  first  put  upon  the  market.  Like  all 
new  inventions,  it  has  been  subjected  to  successive  trans- 
formaiions.  based  upon  the  very  legitimate  desire  of  satis- 
fying all  of  the  practical  requirements  that  may  be  made 
upon  it,  and  of  taking  advantage  of  everything  that  experi- 
ence may  have  sugi^ested.  In  its  present  form,  however,  it 
seems  to  have  reached  this  goal,  so  that  it  is  deserving  of  a 
careful  examination,  as  being  among  that  class  of  generators 
in  which  the  production  of  steam  is  verv  high.  The  inventor, 
M.  Solignac,  calls  it  a  mixed  boiler  because  it  partakes,  at 
the  same  time,  of  the  characteristics  of  those  boilers  carry- 
ing a  large  volume  of  water  and  of  those  composed  of  ele- 
ments intended  for  the  instantaneous  generation  of  steam. 

These  two  conditions,  each  of  which  would  seem  to  neces- 
sarily exclude  the  other,  could  only  ha<-e  been  harmonized 
with  the  greatest  difficulty  by  the  ordinary  means,  and  it 
has  only  been  by  boldlf  turning  aside  from  the  beaten 
pathways  that  M.  Solignac  has  been  able  to  attain  the  re- 
sults that  be  has. 

We  know  that  the  free  production  of  steam  in  multitubu- 
lar boilers  is  intimately  connected  with  the  rapid  renewal 
or  circulation  of  water  in  the  tubes ;  thea,  as  it  is  a  poor 
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condnctor  of  heat,  it  is  quite  natural  that,  in  its  coune 
tbroueh  the  tubes,  that  portion  which  comes  in  direct  con- 
tact with  the  metal  should  be  heated  more  than  that  lying 
in  the  center  and  forming  the  core,  as  it  were.  Whence 
we  see  the  necessity  of  giving  the  water  the  highest  pos- 
sible speed  of  flow  in  order  to  protect  the  tubes  from  an 
excessive  temperature,  and  consequently  reacbinK  a  coefii- 
rient  that  is  too  high  for  the  proper  transmission  of  beat. 
Again,  even  though  the  tubes  may  l>e  perfectly  free  to  ex- 
pand, the  greater  or  lees  activity  in  the  circulation  of  the 
water  none  the  less  limits  the  intensity  of  the  fire  within 
bounds  which  it  would  not  be  prudent  to  exceed  uvless  we 
are  willing  to  expose  ourselves  to  the  dangers  of  a  burstirg 
tube— an  accident  that  is  especially  liable  tooccar  when  run- 
ning under  a  forced  draft. 

From  the  present  view  of  the'case,  the'circulationiscaused 
by  the  ascension  of  the  globules  of  steam,  and  this  creates  a 
difference  of  pressure  between  the  top  and  bottom  portions 
of  the  boiler  that  tends  to  check  the  circulation.  But  in 
spite  of  this  detrimental  influence,  and  in  spite  of  the  sud- 
den changes  in  the  direction  of  flow,  the  fact  remains  that 
the  water  does  have  a  comparatively  rapid  rate  of  flow,  one 
engineer  of  high  authority  estimating  it  to  be  about  16)^  feet 
per  second,  corresponding  to  about  200  circuits  of  the  water 
before  it  is  finally  transformed  into  steam.  Is  it  possible,  then, 
to  eipect  an  increase  in  the  speed  of  circulation,  and  conse- 
quently an  increase  in  the  amount  of  water  evaporated  per 
square  foot  of  beating  surface,  from  the  mere  fact  alone  that 
there  is  a  better  opportunity  afforded  for  the  liberation  of 
the  steam  ?  In  the  opinion  of  M.  Solignac'tbe  maximum  has 
been  nearly  reached  in  this  direction,  so  he  has  abandoned 
the  beaten  tracks  and  sought  a  radical  solution  of  the  prob- 
lem.   His  researches  have  led  him  to  dispense  with   the  na- 
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voir  is  entirely  condensed,  so  that,  in  order  to  compensate 
for  the  consumption  of  heat  due  to  the  evaporation  of  10(» 
pounds  of  cold  water,  for  example,  it  is  necessary  that  it  should 
give  up  all  of  its  heat  to  the  same  weight  of  steam.  Start 
ing  from  the  principle  of  instantaneous  evaporation.  M 
Solignac  might  have  adopted  a  section  of  tube  (bat  was 
just  sufficient  for  the  flew  of  this  quantity  of  steam: 
but  in  order  to  have  an  ample  margin  outside  of  bis  calcula- 
tions, he  has  adopted  a  sectiou  that  is  considerably  larger. 
Under  these  conditions  he  has  obtained  100  kilogrammes 
of  steam  per  square  meter  (20.46  pounds  per  square  foot)  of 
beating  surface  with  an  internal  diameter  of  tube  that  has 
been  invariably  fixed  at  .93  inch  and  an  eftiriency  of  8  pounds 
of  steam  per  pound  of  coal  ;  so  that  the  boiler  is  very  nmch 
smaller  than  the  ordinary  one  of  the  same  capacity,  as  can  be 
seen  from  an  examination  of  the  dim  nsions  given  in  the 
illustration,  which  represents  a  boiler  capable  of  generat- 
ing 1,100  pounds  of  steam  per  hour. 

We  have  at  ^  a  water  drum  tbat  is  under  pressure  and 
away  from  the  fire;  it  is  put  in  communication  with  the  col- 
lector H  in  front  of  the  nest  of  tubes  B  by  means  of  the  valve 
casing  C.  At  the  back  end  each  tube  is  provided  with  an 
injection  nozzle,  and  is  expanded  into  the  shell  of  a  collector, 
D,  into  which  the  delivery  from  the  circulating  pump  /is  led 
by  means  of  the  pipe  F.  This  pump  is  in  communication 
with  the  reservoir  A  through  the  pipe  J.  and  is  a  direct-act' 
ing  Blake  pump,  as  shown  In  the  sections  (figs  3  and  6). 
Steam  is  furnished  to  the  motor  cylinder  by  the  pipe  E  that 
leads  oft  from  the  steam  space.  The  circu'ating  pump  is 
driven  by  side  connections  coupled  directly  to  the  piston  rod, 
which  is  in  line  with  the  plunger  of  the  feed  pump  K;  the 
latter  drawing  water  from  any  convenient  source  of  supply 
and  delivering  it  into  the  reservoir  A  tnrough  the  pipe  Z., 
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tural  circulation  due  to  the  disengagement  of  the  steam, and 
to  produce  it  with  increased  intensity  by  the  forced  injection 
into  the  evaporating  elements  of  a  stream  it  hot  water  taken 
from  a  reservoir  that  is  under  pressure  and  which  is  not  in 
contact  with  the  gases  of  combustion,  and  which  in  itself 
forms  a  steam  drum. 

Under  the  influence  of  the  expansion  at  the  outlet  of  the 
nozzles  used  for  this  forced  injection,  the  water  is  thrown 
into  the  tubes  in  so  fine  a  spray  that  its  particles  take  no 
part  in  the  convection  of  heat  to  one  another;  but,  pos-sess- 
ing  as  they  do  nearly  all  of  the  heat  that  is  required  for  1  heir 
complete  evaporation,  these  particles  come  successively  in 
contact  with  the  metal  of  the  tubes  at  a  hizh  velocity,  and 
this  is  exactly  the  conditi  n  tbat  insures  a  very  high  coelti- 
cient  in  the  transmission  of  heat.  Thus  the  spray  is  evapo- 
rated as  it  advances  through  the  tuties  and  leaves  them  in 
the  form  of  dry  steam,  and  enters  the  reservoir  or  drum  that 
is  under  pressure  and  from  whichTthe  injection  water  is 
taken. 

Contrary  to  the  usual  practice,  this  steam  does  not  rise 
into  the  dome  of  the  drum,  but  enters  the  body  of  wattr 
where  it  drops  to  a  temperature  corresponding  to  the  pres- 
sure. At  the  same  time  the  steam  is  liberated  from  the 
upper  surface  of  the  water  more  or  less  abundantly,  accord- 
ing to  the  absorption  of  heat  by  the  cold  feed-water  and  the 
generation  of  the  steam,  leiving  a  greater  or  less  amount  of 
heit  available  for  the  latent  heat  of  evaporation. 

It  is  an  interesting  fact  that  by  suddenly  heating  the  cold 
feed  water  in  this  reservoir  the  greater  portion  of  the  im- 
purities contained  therein  is  precipitated,  and  such  salts 
as  escape  this  first  precipitation  cannot  lodge  in  tubes,  for 
they  are  driven  out  by  the  strength  of  the  current. 

We  may  admit,  as  a  basis  for  the  construction  of  this 
boiler,  that  the  steam  wbicb  is  sent  into  the  water  reser- 


that  is  provided  with  a  suitable  check  valve.    Tbe  folloWiug 
are  the  principal  dimensions  of  the  pumps: 

Fted. 

Diameter  of  piston i.,..V.  V  <. 2.17  inches. 

Stroke  ..' 3  94  inches. 

Delivery  per  boar 211  Kallons. 

Circ»latiwa. 

Diameter  of  piston 2.95  inches. 

stroke 3.91  inches. 

Tlief-retlcal  delivery  per  hour 423  gallons. 

We  thus  see  tbat  the  circulating  pump  has  a  delivery  far 
above  the  theoretical  volume  on  account  of  the  temperature 
of  the  mixture  that  Hows  into  it,  as  a  matter  of  fact,  its  de- 
livery is  1,100  pounds  of  water. 

At  the  front  and  in  a  horizontal  position  we  find  an  appar- 
atus called  a  commutator,  which  plays  a  double  rolt:  it  per- 
mits the  reheating  of  the  water  while  under  pressure,  and 
iu  d<'ing  so  it  automatically  prevents  the  tubes  fron>  being 
detirived  of  water  should  the  pump  cea&e  to  act.  This  com- 
mutator (Figs.  3  and  4>  consists  of  two  differential  pistons, 
m  and  n,  that  move  in  independent  cylinders  placed  in  a 
line  with  each  other;  the  plunger  ?/i,  at  the  left,  receives 
through  tbe  pipe  t  the  pressure  normally  existing  in  the  feed 
pipe  L  (Fig.  2);  as  for  the  the  piston  n,  its  front  face  is  in 
communication  through  the  pipe  O  with  the  collector  D  at 
the  back  end  of  the  nest  of  tubes. 

When  in  its  normal  position  the  piston  n  covers  tbe  open- 
ing O  of  a  pipe  leading  to  a  cock  mounted  upon  the  reservoir 
A  below  the  water  level ;  furthe',  an  obturator,  p,  solidly 
fastened  to  the  large  piston,  closes  the  pipe,  P,  which  directly 
connects  the  steam  space  of  the  reservoir  with  the  collector 
H  in  front  of  the  nest  of  tubes. 

It   is  now    easy    to  understand  how   the  operations  are 
eftected. 
When  tbe  reservoir  A  is  provided  with  tbe  proper  qaantit  j 


of  water,  tbe  stem  q  of  the  commutator  is  pushed  by  hand, 
so  that  the  two  pistons,  in  and  n,  and  tbe  obturator,  p.  are 
at  their  position  to  the  extreme  left.  Then  the  water  flows 
from  the  reservoir,  A.  into  the  collector,  li,  and  paaae* 
tbrongb  tbe  tubes ;  tbe  steam  produced  rises  aod  escapes  by 
the  pipe  P  to  the  top  of  the  body  of  liquid.  Tbe  temperature 
of  this  latter  gradual! J  rises,  and  when  it  corresponds  to  a 
pressure  of  14  pounds  per  square  inch  tbe  Blake  pomp  is 
started  :  straightway  tbe  pressure  du?  to  its  delivery  is 
exerted  upon  tbe  plunger  »<,  wbicb  is  thus  driven  to  the 
right  and  pushes  the  piston  n  in  tbe  same  direction  until  it 
strikes  against  tbe  stop  made  for  it  in  its  own  cylinder.  In 
this  position  tbe  piston  interrupts  tbe  direct  flow  of  water 
from  G  into  O.  and  tbe  obturator  p  closes  the  pipe  P.  At  tbe 
same  time  the  circulating  pump  /  receives  a  hopply  of  hot 
water  from  tbe  reservoir  through  J,  and  delivers  it  through 
Finto  the  back  co'lector  D,  whence  it  is  forced  through  the 
nozzles  tbat  spray  it  into  the  evaporating  tubes  R.  Starting 
from  this  point,  the  procuction  of  steam  becomes  intense  ; 
the  pressure  in  the  reservoir  increases  very  rapidly,  it  being 
at  the  rat«  of  about  14  pounds  per  square  inch  per  minute, 
so  that  all  of  the  water  soon  reaches  the  temperature  cor- 
responding to  the  existing  pressure. 

We  ot>tain  this  pressure  more  or  less  rapidly,  according  to 
tbe  amount  of  water  tbat  is  pumped  into  tbe  reservoir  A  at 
the  l>eginniag:  and  if.to  hasten  it  tbe  reservoir  has  not  tieen 
filled  to  its  proper  level,  it  can  be  raised  by  running  tbe 
pump.  A  pipe.  R.  ciinnects  tbe  steam  dome  with  the  front 
collector  H  in  such  a  way  as  to  insure  the  latter  being  always 
kept  free  from  water. 

As  steam  is  drawn  off  from  above  the  plane  of  evapora 
tion,  the  body  of  water  furnishes  a  renewed  supply,  thanks 
to  tbe  beat  carried  intoit.by  the  steum,  which,  issuing  from 
the  valve  C  enters  the  mass;  and  in  order  to  secure  the  b  e« 
possible  conditions  of  mixture,  a  sort  of  trumpet  with  cir- 
cumferential boles  has  been  placed  above  the  valve  C,  wbicb 
insures  the  thorough  commingling  of  tbe  steam  that  is  gea- 
erated  in  tbe  tubes  with  the  water. 

On  account  of  the  arrangements  used,  the  plane  of  water 
from  which  evaporation  takes  place  has  a  large  surface  that 
is  always  calm,  which,  coupled  with  tbe  spacious  volume  of 
the  reservoir,  is  very,  favorable  to  tbe  Iproduction  of  dry 
steam. 

If,  while  tbe  boiler  is  at  work,  tbe  pump  should  be  acci- 
dentally stopped,  the  load  due  to  the  pressure  in  the  delivery 
on  the  plunger  m  of  the  commutator  disappears,  and  as  tbe 
pressure  existing  in  tbe  collector  I>of  tbe  tuties  continues  to 
be  exerted  upon  tbe  piston  n,  tbe  latter  is  driven  to  the  left, 
carrying  tbe  plunger  m  with  it,  and  the  boiler  continues  its 
action  witb  a  feed  from  a  direct  flow  of  water.  Then  tbe 
stem  or  bridle  9,  which  previously  stood  opposite  the  word 
"  Pump  '■  (Fig.  3l,  comes  to  be  opposite  the  word  "  Direct  ' 
so  tbat  the  fireman  is  notified  that  the  commutator  is  in 
operation.  In  an  installation  now  in  course  of  erection  this 
notification  is  completed  by  an  audible  signal  in  tbe  form  of 
a  whistle  that  is  blown  by  the  bridle  7  as  it  starts  in  tbe  move 
ment  to  the  left. 

This  lx>iler  possesses  numerous  advantages.  First  is  its 
safety:  in  this  respect  the  rupture  of  a  tube  would  have  no 
other  effect  in  normal  working  than  to  cause  the  valve  C  to 
close,  and  only  that  small  amount  of  steam  that  was  con- 
tained in  tbe  nest  of  tubes  atfthe  time  could  escape  into  the 
firebox;  and  furthermore  all  the  joints  of  tbe  tubes  are  away 
from  contact  with  the  fire. 

In  tbe  second  place,  tbe  size  and  weight  of  tbe  boiler  is 
greatly  reduced  on  account  of  tbe  small  dimensions  of  the 
heating  surface:  furthermore,  the  flexibility  of  the  power  of 
this  boiler  is  so  great  that  it  is  possible,  without  any  fear  of 
overheating,  even  with  a  forced  draft,  to  give  dimensions  to 
the  reservoir  corresponding  to  tbe  rating  of  tbe  boiler  :  and 
if  there  is  a  shortness  of  water  due  to  the  draft  made  mpon 
the  steam,  a  defect  in  tbe  feed  will  have  no  serious  ooose- 
quences,  because  the  reservoir  is  not  in  contact  with  the  fire. 

As  for  economy,  this  boiler  has  shown  itself  to  be  eco 
nomical  from  tbe  threefold  standpoint  of  first  cost,  mainten 
ance  and  consumption  of  fuel. 

To  show  tbe  saving  in  first  cost  wbicb  is  the  direct  result 
of  cutting  down  the  heating  surface,  we  give  below  some  di- 
mensions of  two  types,  one  having  a  capacity  of  1,100  pounds 
and  the  other  of  6,600  pounds  per  hour  : 

,      •      ;      .1.                1.100  Iba.  (.600  llN. 

Grate  area .t....>..;.v,i<...«.>....  lO.TOsq.  ft.  Sl.OBsq.  ft. 

Heating  snrfaoe ItO.lSsq.  ft.  6M.83sq.fi. 

Normal  vol  uoie  of  water ,....    74.6Kala.  .t58KaIs. 

Total  capacity  of  boiler 141.34Kal8.  671  gals. 

Number  of  iul»e« W  MO 

Length  of  lubes Sft.l.42iD.  6ft.  M.Cla. 

Kxiernal  diameter  of  tubes 1.18  in.  118  in. 

Thickness  of  lutte* .12  in.  12  ia. 

Steam  pressure  (lbs.  per  sq.  in.) fl>M  6ZH 

As  for  the  economy  of  maintenance,  it  is  due  to  tbe  sim 
plicity  of  the  b'>iler  and  the  efficiency  witb  which  tbe  tabes 
are  kept  cool,  these  being,  as  we  have  said,  always  of  a  dead 
black  color  while  the  boiler  is  at  work,  showing  the  rapidity 
of  tbe  al>sorption  of  tbe  heat  of  the  flrebox:and,  besides  this, 
all  of  the  elements  are  interebangeaole,  even  between  boilers 
of  different  powers.  Finally,  in  order  to  show  exactly  what 
has  been  done,  we  cannot  do  better  than  publish  tbe  results 
of  some  experiments  that  have  been  made. with  this  boiler 
Tbey  are  as  follows: 

Gratearea 11.76  square  feet 

Heating  surface 66.6  tquare  feet 

Number  of  tubes — .........  . SO 

Nataraldrsf .... 

Pressure  in  ponndr  per  sqnare  Inch 71 

Temper-dture  nt  ieia-wHi»r 41  degrees  F. 

Watt  r  evaporated  per  hour ,.. 1.190  poODds. 

Coal  burned  (gross  weigtitl IfiSpoundn. 

A  hes lo.i  pounds. 

foal  burne<l  (ne  t 1I9.S  pounds. 

V\  aterevapnraiLd  per  square  foot  of  beatin,;  surface  21.8  ponnds. 

pound  of  coil  ooosuiued      8.61  pounds 

•*  •'  burned 9.96  poonda. 


Mr.  Elia.s  B.  Dunn,  head  of  tiie  weather  bureau  at  New 
York,  has  devised  a  system  of  electrical  signals  for  rail- 
roads which  consists  of  a  series  of  red  lights  at  i-hort  dia- 
tances  and  frequent  switches  which,  in  case  of  accident, 
are  operated  to  cut  in  the  line  of  signal  lights.  Tlie  idea 
at  |tr(>8ent  has  been  especially  arrange  for  tbe  require 
meutd  of  the  Brooklyn  bridge. 
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EDITORIAL    ANNOUNCEMENTS. 


A^Terttsementa. — Nothing  xeill  be  inserted  in  this  journal 
for  pay,  rxckpt  in  thb  advertising  paobs.  The  reading 
pages  will  ayntain  only  such  matter  as  we  consider  ofin- 
ttrttto  our  readers.  .  ^. 

Special  Notice.— ^s  the  American  Ekoixexr,  Car 
Builder  and  Railroab  Journal  is  printed  and  ready 
for  mailing  on  the  last  day  of  the  month,  correspondence, 
advertisementa,  etc.,  intended  for  xnatrtion  must  be 
received  not  IcUer  than  the  3Sth  day  of  each  month. 

Contributions. — Articles  relating  to  railway  rolling  titoek 
construction  and  management  and  kindred  topic/t,  by 
those  who  art  practically  cuquainted  loith  these  subjects, 
are  specially  desired.  Alao  early  notices  of  offlcial 
changes,  and  additions  of  new  equipment  for  the  road  or 
the  shop,  by  purchase  or  construction,  ;  - 


To  Subscribers.— TA«  Akerican  Enoineer,  Car  Buildir 
AND  Railroad  Journal  is  mailed  regularly  to  every 
subscriber  each  month.  Any  subserib*^  u)ho  fails  to 
receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  ease  the  paper  is  not 
then  obtained  this  office  should  be  nati/Ud,  so  that  the 
missing  paper  may  be  supplied.  Wben  a  subscriber 
ckaoges  his  address  he  ought  to  notify  this  office  at 
once,  so  that  the  paper  may  be  sent  to  the  jtroper  desti- 
nation. 


At  the  annual  convention  of  the  Master  Car  Builders' 
Association  held  last  June,  a  resolution  was  adopted,  to  the 
effect  that  the  different  railroad  clubs  be  requested  to  each 
appoint  a  committee  of  three  representative  members  of 
the  asBOciatioD,  the  joint  committee  so  appointed,  to  take 
into  consideration  the  general  remodeling  of  the  M.  C.  B. 
rules  of  interchange.  That  committee  has  just  published  its 
report,  which  has  t>een  sent  to  members  of  the  association 
and  will  doubtless  call  out  a  g^eat  deal  of  discuasion.  The 
committee  has  Rone  into  the  subject  very  fully,  especially 
into  the  defects  of  standard  couplers,  and  their  report 
makes  a  pamphlet  of  26  pages.  Thus  gradually,  year  by 
year,  a  system  of  law  for  the  operation  of  railroads  is  be- 
ing evolved  and  it  seems  probable  that  there  will  be  a 
mechanical  Blackstone.  and  a  Kent's  commentaries  on 
cars,  before  very  long. 


New  York  City  is  to  have  an  electrical  exhibition,  com- 
mencing on  May  4  next  and  continuing  until  June  1.  The 
exhibition  is  to  be  held  under  the  auspices  of  the  National 
Electric  Light  Association  in  connection  with  its  nine- 
teenth convention,  and  promises  to  be  the  largest  and  most 
interesting  display  of  electrical  apparatus  of  all  kinds  ever 
made  in  this  country.  The  exhibition  will  be  held  in  the 
great  Industrial  Building,  which  occupies  the  entire  block 
on  Lexington  avenue  between  Forty-third  and  Forty-fourth 
streets.  Many  novel  and  unique  features  in  electrical  dis- 
plays will  be  introduced  in  connection  with  the  exhibition. 
There  will  be  given  a  series  of  popular  and  practical  lec- 
tures on  electrical  subjects  by  eminent  scientists,  also 
afternoon  and  evening  concerts  by  famous  military  bands, 
and  special  spectacular  effects,  all  of  which  will  be  open  to 
the  general  public.  Mr.  Clarence  E.  Stump  has  been  ap- 
pointed Oeneral  Manager  of  the  exhibition. 


London  Truth  says  that  the  following  notice  is  stuck  up 
in  all  the  tramway  cars  of  Belfast,  Ireland  : 

The  habit  of  spitting  in  a  public  conveyance  is  a  filthy 
one,  and  renders  the  person  so  offending  subject  to  the 
disgust  and  loathing  of  his  fellouj-passengers, 

Commantmg  on  thia  the  New  York  ExKning  Post  gay 8  '. 

"Now,  why  cannot  the  Manhattan  Elevated  and  the 
Metropolitan  Traction  Companies  stick  up  something  of 
the  same  sort  in  large  type  in  their  cars  ?  It  would  offend 
no  one  and  it  wonid  probably  "stop  the  spitting  of  large 
numbers  who  have  never  before  heard  any  objection  to  it." 

We  say  amen  to  the  PosPb  suggestion  and  will  go  atill 
farther  and  recommend  that  such  a  notice  should  b«  con- 
spicuously posted  in  every  station  and  railroad  oar  for  the 
conveyance  of  pi^sengers  in  the  country.    Coloael  Hain 


is  disposed  to  be  a  reformer  and  a  public  benefactor.  He 
could  earn  the  everlasting  gratitude  of  all  the  ladies  who 
travel  on  his  road,  if  he  would  adopt  the  PosVs  proposal 
and  thus  lessen  the  unspeakably  nauseous,  execrable, 
offensive,  odious,  loathsome,  horrible,  hateful,  detestable, 
foul,  unwholesome,  beastly,  and  infectious  practice  of  ex- 
pectorating in  public  places.  "We"  are  not  a  woman 
nor  the  husband  of  one,  and  therefore  can  perhaps  only 
faintly  realize  the  disgust  to  which  they  must  be  sub- 
jected by  having  their  skirts  soiled  from  the  pollution  of 
public  conveyances  by  those  who  convert  them  into  swiner- 
ies. Perhaps  we  ought  to  apologize  to  the  pigs  for  the 
latter  comparison,  as  we  never  heard  of  a  hog  spitting,  ex- 
cepting one  of  the  humim  kind. 

Since  the  above  was  written  the  "  pathologist"  of  the 
Board  of  Health  of  New  York  presented  to  that  body  a  re- 
port on  the  spitting  habit  and  its  danger  to  public  health. 
In  this  report  it  is  said : 

"  We  desire  to  direct  your  attention  anew  to  the  continual 
transmission  of  infectious  disease  in  public  places,  through 
the  expectoration  of  persons  suffering  with  different  forms 
of  infectious  diseases  of  the  throat  and  lungs." 

The  adoption  of  the  following  among  other  resolutions  is 
recommended  : 

Whereas,  spittinK  in  public  places  constitutes  a  public 
nuisance;  therefore  be  it 

Resolved,  That  notices  be  posted  in  all  public  places  and 
in  all  surface  and  elevated  cars  in  this  city,  signed  by  the 
Board  of  Health,  warning  passengers  against  expectoration 
upon  the  floors  of  these  conveyances  ;  and,  further,  that 
similar  notices  be  posted  in  the  stations  of  the  elevated 
roads,  warning  against  expectoration  upon  the  platforms 
and  stairs  or  on  the  floors  of  the  stations. 

Resolved,  That  similar  notices  be  posted  in  the  halls  and 
assembly  rooms  of  all  municipal  and  federal  buildings  in 
the  city. 

Resolved,  That  the  municipal  authorities  be  requested  to 
provide  sufficient  and  proper  receptacles  for  expectoration 
for  such  public  places  as  are  in  their  control,  and  that  the 
managers  of  the  elevated  roads  be  required  to  provide 
similar  receptacles  sufficient  in  number  for  their  stations 
and  platforms,  and  that  in  all  cases  these  receptacles  shall 
be  kept  in  a  cleanly  condition. 

Resolved,  That  the  officers  of 'the  Manhattan  Elevated 
Road  be  requested  to  give  peremptory  orders  to  their  guards 
to  refrain  from  and  to  prevent,  as  far  as  is  possible,  expec- 
toration from  the  trains  into  the  streets,  and  to  secure  the 
enforcement  of  these  orders. 

The  editor  of  this  paper  regrets  that  the  practice  of 
chewing  gum  was  not  included  in  the  animadversions  of 
oiu-  friend  the  pathologist. 


LASQE  LOCOMOTIYE  QKATE8  VERSUS  SMALL  ONES. 


At  the  October  meeting  of  the  Western  Railroad  Club  a 
paper,  by  Mr.  J.  Snowden  Bell,  on  Wide  Firebox  Locomo- 
tive Boilers,  was  read  and  was  afterward  discussed  at  the 
November  meeting.  The  paper  was  largely  historical  in  its 
character,  and  described  the  different  forms  of  wide  fire- 
boxes which  have  been  introduced  during  the  past  50 
years.  Considering  the  fact  that  various  forms  of  large 
fireboxes  have  been  in  use  for  so  long  a  time  it  is  some- 
what remarkable  that  such  elementary  propositions  as  the 
relative  merits  of  large  and  small  grates  should  still  be  the 
main  topic  of  discussion,  when  this  subject  is  brought  be- 
fore an  ufHto-date  association  like  theJWestern  Railroad 
Club.  In  fact  the  discassion  was  by  no  means  cocclusive 
with  reference  to  the  primary  question  whether  a  large 
locomotive  grate  and  firebox  is  better  than  a  small  one. 
In  fact  this  debate  reminds  one  of  a  boy's  composition  on  the 
seasons.  In  which  he  said  that  "some  loves  Spring,  some 
loves  Summer,  others  Autumn  and  others  Winter  ;  but  as 
for  me  give  me  Liberty  or  give  me  Death."  That  is,  the 
participants  in  the  dissussion  seemed  to  desire  most  to  main- 
tain a  non-committal  attitude:  with  reference  to  the  ques- 
tion under  consideration,  so  as  to  be  free  to  use  big  or  little 
fireboxes  as  they^might  choose.  Now,  in  this  as  in  a  great 
many  other  instances  in  life,  we  must  be  governed  by  the 
necessities  and  not  the  utilities  which  control  the  problem. 
In  locomotive  practice  a  prime  necessity  which  transcends 
all  others — excepting  perhaps  that  of  safety  to  life  and 
limb — is  that  a  locomotive  should  generate  enough  steam 
to  meet  the  maximum  demands  of  its  service.  That  is  it 
must  make  steam  enough  to  be  able  to  pull  the  train,  or 
make  time,  up  the  ruling  grade  in  good  and  bad  weather. 
Nearly  or  quite  everything  else  must  be  sacrificed  to  this 
necessity.  E>x>nomy  is  'almost  entirely  subordinate  to  it. 
As  a  corrollary  to  this  the  inference  may  be  drawn  that 
grates'should  be  big  enough  to  bum  as  much  coal  as  is  re- 
quired to  meet  the  demand  of  steam  at  such  critical  times. 
If  the  grate  is  smaller  than  this  it  will  limit  or  reduce  the 
capacity  of  the  locomotive,  and  to  do  so  will  be  more 
costly  thaa  to  vtraste  coal.  In  other  words,  the  'minimum 
size  of  the  grate  is  limited  by  the  maximum  capacity  of 
the  engine. 

On  the  other  hand,  more  than  forty  years  ago  D.  K. 
Clark,  in  liis  treatise  on  Railway  Machinery,  enunciated 
the  principle  that "  the  larger  the  grate  the  smaller  is  the 
economical  consumption,  even  with  the  same  heating  sur- 
face, showing  that  the  economic  value  of  heating  surface  is 
reduced  by  increasing  the  grate."  From  this  he  drew 
the  inference  that  "  there  may  be  too  much  grate-area  for 
economical  evaporation,  but  there  cannot  be  too  little,  so 
long  as  the  required  rate  of  combustion  does  not  exceed 
the  limits  to  be  afterward  defined."  Again,  as  though  to 
emphasize  this  principle,  he  says:  "The  maximum  economi- 
cal hourly  consumption  increases   directly  as  the  grate- 


area  is  reduced,  even  with  the  same  heating  surface  ;  show- 
ing that  the  economic  value  of  heating  surface  is  increased 
by  reducing  the  grate,*  and  that  by  this  s  mple  expedient, 
the  same  heating  surface  can  economically  evaporate 
larger  quantities  of  water  per  hour."  Again  the  same 
author  says  :  "  As  the  economic  value  of  heating  surface 
depends  so  much  on  the  grate-area,  being  less  as  the  area  is 
greater,  the  grate  should  be  kept  as  sm^l  as  is  consistent  unth 
f/i«deffia>ui«/or8feam,*andthepracticable  rate  of  combus- 
tion.'" A  discussion  by  the  Western  Railroad  Club — or  better 
still  bj[  the  Master  Mechanics'  Association — of  these  princi- 
ples, enunciated  by  Clark  so  long  ago,  would  now  be  very 
interesting.  Are  they  true  or  is  there  any  doubt  about 
them  ?  If  there  is  it  would  be  of  the  utmost  importance 
to  railroad  oompanies  that  the  true  principle  with  refer- 
ence to  the  proportions  of  locomotive  grates  and  fireboxes 
should  be  ascertained,  which  could  be  readily  done  through 
a  series  of  not  expensive  experiments  if  made  by  an  intelli- 
gent person.  Unfortunately  most  of  our  railroad  managers 
seem  to  be  wedded,  or  at  least  in  love,  with  ignorance. 
They  are  always  ready  to  spend  any  amount  of  money  in 
COatention  or  litigation,  to  protect  themselves  and  advance 
their  interests,  but  if  it  could  be  known,  it  is  believed  that 
the  amount  of  money  which  is  expended  annually  for  the 
advancement  of  knowledge  is  very  small 

In  the  discussion  of  the  paper  Mr.  Barnes  asserted  some- 
what confidently  that  "  the  experiments  made  on  ocean 
steamers  show  so  conclusively  that  a  high  rate  of  combustion 
is  accompanied  by  loss  in  efficiency,  that  it  does  not  seem 
that  any  one  conversant  with  the  facts  could  dispute  the 
value  of  a  large  grate."  Again,  he  said,  "Wo  have  a  great 
many  experiments  on  locomotives  m  this  country  which 
show  conclusively  that  locomotive  boilers  with  large  grates 
are  more  efficient  than  those  with  small  grates,  when  boil- 
ers of  equal  shell  diameter  are  doing  the  same  work." 
This  statement  is  just  the  reverse  of  Calrk's  conclusions. 
Which  is  right?  Continuing  the  di^sussion,  Mr.  Barnes 
said  :  "A  strong  draft  reduces  the  efficiency  when  a  boiler 
is  80  macb  forced  as  locomotive  boilers  are.  In  stationary 
boilers,  when  the  draft  is  very  lieht,  an  increase  of  the 
draft  sometimes  brings  greater  efficiency ;  but  when 
the  draft  is  increased  to  anything  like  locomotive  draft  a 
farther  increase  brings  leas."  He  said  further  that  what 
he  "wished  to  emphasize  is  that,  when  fuel  used  per  square 
foot  of  grate  per  hour  is  more  than  150  pounds,  the  use  of  a 
larger  gyrate  will  give  a  substantial  saving."  This  leads  to  the 
query,  "What  in  the  most  economical  rate  of  combustion  ?  " 
The  maximum  now^  is  about  300.  When  that  rate  is 
attained  the  mean  would  probably  be  about  100.  If  now 
we  could  ascertain  the  most  economical  rate,  would  it  be 
best  to  adopt  it  as  a  maximum,  or  an  average  rate  of  com- 
bustion ?  It  may  be  that  while  a  rate  of  200  pounds  per 
square  foot  per  hour  is  wasteful,  when  the  engine  is  work, 
ing  at  its  maximum  capacity,  that  a  grate  proportioned  for 
that  rate  working  under  such  conditions  would  g^ve  the 
most  economical  average  results. 

Mr.  Barnes  could  do  no  better  service  than  to  collate  the 
experiments  bearing  upon  this  question  and  then  analyze 
them  and  indicate  their  significance.  Probably  his  confidence 
in  the  soundness  of  the  propositions  he  enunciated  would 
be  a  little  shaken  if  all  the  evidence  was  collected  and 
carefully  weighed.  It  may  be  remarked  incidentally  that 
the  interesting  experiments  which  were  made  by  John  E. 
Martin  in  Chili,  a  report  of  which  is  published  in  the  Pro- 
ceedings of  the  Master  Mechanics'  Association  for  1878, 
sustains  Clark's  views.  Away  back  in  the  fifties  Roes 
Winans  was  building  his  Camel  engines  with  what  were 
then  considered  very  long  and  wide  fireboxes  for  the  Bal- 
timore &  Ohio  Railroad.  Samuel  J.  Hayes  was  then  Mas- 
ter of  Machinery  and  designed  some  ten-wheeled  engines 
with  fireboxes  as  wide  as  he  could  get  between  the  wheels 
and  rise  flat  slab  frames  on  their  sides.  The  grates  were 
not  as  long  as  Winans'  and  part  of  them  were  covered  with 
dead-plates.  In  a  test  of  fuel  consumption  Hayes'  engines 
beat  Winans',  and  the  latter  then  resorted  to  the  use  of 
dead-plates  and  obtained  better  results.  Afterward,  when 
Hayes  became  the  Superintendent  of  Machinery  of  the 
Illinois  Central  Railroad,  he  equipped  nearly  all  the  Rogers 
and  other  engines  in  that  line  with  what  were  called  hop- 
per grates  ;  that  is,  there  were  inclined  dead-plates  in  the 
sides  and  in  the  back,  and  the  drop-door  in  front  was  also 
dead.  Theee  grates  produced  very  good  results  with  the 
inferior  Illinois  coal.  When  Mr.  Wootten  first  tried  one 
of  his  fireboxes  for  burning  bituminous  coal  he  left  the 
whole  immense  grate  open,  but  soon  discovered  that  he 
could  produce  better  results  by  covering  part  of  it  with 
firebrick. 

There  seems  to  be  a  good  deal  of  evidence  to  sustain  the 
principle  enunciated  by  Clark,  that  the  smaller  the  grate, 
provided  enough  coal  can  be  burned  in  it,  the  greater  the 
economy.  Of  course  a  rate  of  consumption  of  coal  may  be 
reached,  with  a  powerful  blast,  at  which  much  of  the  fuel 
is  not  burned  but  is  lifted  mechanically  from  the  fire 
carried  throoch  the  tu\)es  and  up  the  chimney.  That  such 
a  rate  is  not  economical  need  hardly  be  proved,  but  such  a 
maximum  rate  of  consumption  may  be  required  in  order 
to  have  the  most  economical  average  rate  when  the  loco- 
motive is  not  working  the  hardest. 

Investigation  and  experiment  would  probably  show  that 
some  given  rate  of  cx>mbustion  per  square  foot  of  grate  per 
hour  is  the  most  economlRHl,  or  possibly  that  different 
rates  are  desirabto  according  to  whether  the  locomotive  is 
*Tbs  Italles  ars^oarsT' 
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workiDK  hard  or  not.  From  this  the  inference  may  be 
drawn,  that  the  open  i^rate  should  be  larger  when  the 
engine  is  doing  its  maximum  work,  than  it  is  during  an 
average  or  minimum  exertion  of  power.  In  other  words 
to  produce  the  best  results  the  area  of  open  grate  should  be 
variable,  to  meet  the  requirements  of  the  work  to  be  done. 

But  in  the  consideration  of  the  size  of  fireboxes  and 
grates  the  fact  is  often  lost  si^ht  of  that  there  are  really  two 
questions  involved,  one  concerning  the  area  of  the  grate, 
and  the  other  that  of  the  volume  or  coatents  of  the  fire- 
box, and  that  a  large  firebox  may  be  used  with  a  smail  grate, 
and  if  it  can  be  shown,  as  Clark  enunciated,  that  small 
grates  are  more  economical  than  laree  ones,  it  does  not 
follow  that  the  fireboxes  should  also  be  small.  A  bi«;  fire 
box  in  combination  with  a  small  grate  may  be,  and  prob- 
ably is  more  economical  than  a  small  firebox  would  be. 
There  can  be  no  doubt  that  the  process  of  combustion  oc- 
cupies an  appreciable  amount  of  time,  and  it  is  also  true 
that,  with  a  powerful  blast  and  a  small  firebox,  that  the 
movement  of  the  air  and  gases  in  the  firebox  and  tubes  is 
very  rapid.  Probably  when  an  ordinary  locomotive  is 
working  bard  not  less  than  250  cubic  feet  of  air  and  gas  is 
exhausted  from  the  firebox  in  a  second.  Ae  the  cubical 
content  of  an  ordinary  locomotive  furnace  is  only  about 
half  that  volume,  the  air  and  gases  in  it  must  be  changed 
twice  duting  each  second,  so  that  whatever  combustion  oc- 
curs, must  take  place  in  half  a  second.  If  the  size  or 
volume  of  the  firebox  was  doubled  the  air  and  gases  would 
remain  in  it  twice  as  long,  and,  conversely,  there  would  be 
twice  as  much  time  for  combustion  to  take  place.  It 
seems  evident  tbat  under  these  conditions,  better  combus- 
tion would  result  than  can  be  secured  when  less  time  is 
given  for  it  to  take  place.  The  inference  may  then  be 
drawn  that  the  lar^^er  the  firebox  the  more  likely  we  are 
to  secure  good  combustion,  and  if  D.  K.  Clark  is  right  about 
grates  we  must  come  to  the  apparently  contradictory  con- 
clusion that  the  smaller  the  grate  and  the  larger  the  fire- 
box the  better  will  the  combustion  be. 

But  there  is  anether  principle  involved.  Frederick  Sie- 
mens long  ago  pointed  out  that  as  soon  as  flame  comes  in 
contact  with  any  solid  substance  combustion  is  at  once 
retarded,  and  it  begins  to  smoke.  This  may  be  shown 
by  holding  a  metal  or  glass  rod  in  the  flame  of  an  or- 
dinary gaslight.  Siemens'  inference  from  this  was,  that 
in  all  kinds  of  furnaces  we  should  aim  to  keep  the  flame 
away  from  the  sides  and  top  as  long  as  possible,  or  until 
the  process  of  combustion  is  completed.  This  principle 
has  been  observed  in  the  construction  of  ordinary  egg- 
shaped  stoves  for  burning  bituminous  coal  and  in  foundry 
cupolas  and  blast  furnaces,  in  all  of  >vhich  there  is  a  small 
grate  at  the  bottom  and  the  sides  then  swell  out  above  so 
as  to  be  away  from  the  flame  as  it  rises  from  the  fuel. 
Owing  to  the  construction  of  ordinary  locomotive  fire- 
boxes, and  the  limits  to  which  they  'are  confined,  this 
principle  could  not  be  adopted  and  the  sides  are  so  placed — 
especially  in  those  which  are  very  narrow — that  the  flame 
comes  in  direct  contact  with  the  plates,  which  have  water 
on  the  opposite  side  of  them.  By  the  use  of  wide  fireboxes 
and  contracted  grates,  the  contact  of  the  flame  would  not 
be  so  immediate  nor  direct  as  it  necessarily  must  be  with 
a  narrow  furnace.  The  ideal  form  for  a  firebox  would  be 
a  hollow  sphere,  a  form  which  has  the  least  area  of  enclosing 
surfaces,  in  proportion  to  the  internal  space  of  any  other. 
A  sphere,  however,  would  not  be  a  convenient  form  for  a 
firebox.  If  it  is  to  be  rectangular,  a  cube  would  have  the 
least  surface  area  of  any  other  form,  or  in  other  words  the 
nearer  the  width,  length  and  height  are  to  being  alike  the 
better. 

If  the  preceding  reasoning  is  sound,  we  will  have  the 
conclusion  that  the  smaller  the  area  of  the  open  grate  of  a 
locomotive,  provided  enough  coal  can  be  burned  on  it,  the 
greater  the  economy,  and  the  larger  and  more  nearly  alike 
all  the  dimensions — that  is  its  length,  breadth  and  height 
—of  a  firebox  are  the  better.  Now  these  propositions  are 
of  very  great  importance  to  railroEtd  companies.  At  pres- 
ent they  are  to  a  considerable  extent  merely  tentative,  and 
to  be  entirely  convincing  some  experimental  demonstra- 
tion is  required.  It  is  believed  that  it  would  be  immensely 
profitable  to  railroad  companies  if  the  required  experi- 
mental investigation  was  made  by  some  competent  person 
to  prove  the  soundness  of  these  conclusions.  W^o  will  un- 
dertake to  have  it  done  ? 


Q/^^ 
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Trade  Catalo^es. 

[In  1894  the  Master  Car-Builders'  Association,  for  convenienoe  In 
the  flIinK  aod  preservation  of  paniphlots.  catalogues.  Bpecifications, 
etc..  adopted  a  number  of  standard  stze!<.  Tbese  are  (civea  here  ia 
order  that  the  else  of  tbe  publications  of  this  kind,  which  are  not- 
iced under  this  bead,  raay  be  compared  with  the  atandards,  and  it 
mar  be  known  whether  they  conform  thereto. 

It  seams  very  desirable  that  all  trade  catalogues  publshed  should 
conform  to  the  standard  sizes  adopted  by  the  Master  Car-Builders' 
Association,  and  therefore  in  ■oticins  catalogues  hereafter  it  wfll 
be  stated  In  brackets  whether  they  are  or  are  not  of  one  of  the 
standard  siies.] 

STANDARDS. 

For  pattal-cam  circnlara m  iBcbeg  by  6^  Inches. 

rSH  inches  by  6  iocbes. 
Pamphlsts  and  trade  catalogues  {6  inches  by  9  inches. 

1 9  inches  by  12  inches. 
Speclflcatlons  and   letter-paper 8^  inches  by  1094  inches _ 

Computers  Pubushed  by  Cox  Computer  Company,  173 

Oreenwich  street.  New  York. 
This  is  a  circular  describing  several  kinds  of  "  computers  " 
which  consist  of  circular  card  discs  arranged  to  revolve  in 
a  foundation  plate  and  with  printed  scales  corresponding 
to  the  various  factors  of  the  formula.  In  the  circular  be- 
I  fore  us  computers  for  pulleys   and  gearing,   belting  and 


shafting  are  described.  The  company  makes  some  30 
others  for  various  purposes  which  they  propose  to  furnish 
for  advertising  and  other  purposes. 

A  Third  of  a  Century  op  Peogrkss.  Being  a  Brief 
History  of  the  Development  of  the  B.  F.  Sturtevant 
Company,  Boston,  Mass,  36  pages,  5  by  6J  inches. 
(Not  standard  size). 
The  title  of  this  little  publication  describes  its  character 
accurately.  It  is  a  brief  history  of  the  company,  illus- 
trated first  by  a  portrait  of  Mr.  Sturtevant,  the  founder  of 
the  company,  and  further  on  with  one  of  Mr.  Foes,  the 
present  General  Manager.  Several  views  of  the  works  as 
they  appeared  at  different  periods  are  also  given,  some  of 
them  made  from  excellent  wash  drawings.  There  are  also 
scattered  through  the  "history"  small  engravings  repre- 
senting various  machines  made  by  the  company,  but 
which  are  hardly  worthy  of  very  high  commendation.  The 
little  volume  gives,  however,  an  excellent  idea  of  the  won- 
derful progress  of  the  establishment,  which  was  started  by 
a  young  shoemaker  within  the  recollection  of  many  of  us 
who  are  no  longer  young.  The  pamphlet  is  admirably 
printed  on  excellent  paper. 

The  Nkwton  Machinb  Tool  Works,  of  Philadelphia,  an- 
nounce that  they  have  removed  to  ^their  new  works  at 
Twenty-fourth  and  Vine  streets,  and  send  a  circular  giving 
internal  and  external  views  of  their  new  works  and  small 
illustrations  showing  the  various  kinds  of  machinists'  tools 
which  they  manufacture. 

The  National  Malleable  Castings  Company,  of  Cleve- 
land, O.  113  pages,  9  by  12  inches.  Standard  size. 
This  latest  catalogue  of  the  company  serves  as  a  striking 
object  lesson  of  the  extent  to  which  malleable  iron  is  applied 
in  car  construction.  The  whole  113  pages  are  filled  with 
well  executed  half-tone  engravings  in  vignette  illustrating 
the  various  articles  for  which  the  company  bag  patterns. 
Each  article  is  given  a  number  and  beneath  it  is  printed  a 
short  description  giving  dimensions,  etc.,  that  may  be  of 
value  to  the  purchaser.  The  last  pages  are  occupied  by  a 
very  complete  index,  so  that  any  article  nan  be  easily  found. 
The  book  is  printed  on  heavy  calendered  paper,  and  is  an 
example  of  fine  presswork.  Among  the  special  articles  to 
which  attention  is  called  are  the  Tower  coupler,  the  Na- 
tional car-door  fastener,  center  plate,  journal  box  and 
journal  box  lid,  the  Eubank  car  door  and  fixtures,  and 
Coffin's  carline  and  sill  pockets.  For  the  rest  the  work  in- 
cludes pretty  much  all  the  metal  work  of  a  car. 

The  New  Britain  Machine  Company.  Manufacturers 
of  Chain  Saw  Mortiaers,  Case  Engines,  etc.  New  Britain, 
Conn.    13  pages,  6  by  9  inches.    (Standard  size.) 

Fi;obably  a  good  many  readers  will  be  disposed  to  ask  what 
a  "  chain  saw  mortiser  "  is  ?  In  reply  it  may  be  said  that  it 
is  a  wood-working  machine  in  which,  as  described  in  the 
catalogue  before  us. 

"  The  cutting  is  performed  by  a  steel  chain,  each  link  of 
which  has  a  sharpened  tooth  so  formed  as  to  carry  away 
its  own  chip,  and  is  presented  to  the  work  a  thousand 
times  a  minute.  This  will  illustrate  the  possibilities  of  the 
machine  for  rapid  work. 

"  This  chain,  driven  by  a  sprocket,  travels  over,  and  is 
guided  by  a  chain-bar  having  an  anti-friction  bearing  at 
Its  lower  end.  The  table  holding  the  work  is  fed  automat- 
ically up  towards  the  chain,  the  mortise,  either  "  blind  " 
or  "  through,"  is  made  at  a  single  cut  and  the  table  rap- 
idly descends  to  the  starting  point  ready  for  another  mort- 
ise so  quickly  as  to  almost  Umit  the  machine's  output  by 
the  ability  of  the  operator  to  supply  it  with  work.  Under 
ordinary  circumstances,  from  400  to  500  four  panel  doors 
should  be  put  through  in  ten  hours  (each  door  having  ten 
accurate,  clean  mortises) ,  and  other  work  in  proportion, 
depending  on  the  size  of  mortise  and  hardness  of  stock." 

The  machine  is  illustrated  with  very  good  wood  engrav- 
ings and  its  advantages  are  fully  set  forth.  The  chain 
which  does  the  mortising  is  shown  by  a  separate  engrav- 
ing, in  its  relations  to  a  mortise  in  a  wooden  beam. 

The  Case  steam  engine  is  also  illustrated,  which  is  a  self- 
contained  vertical  engine.  It  would  be  much  more  satis- 
factory if  a  sectional  view  showing  the  internal  construc- 
tion of  this  engine  was  given.  It  is  announced  in  a  slip 
enclosed  with  the  catalogue  that  Mr.  Sidney  B.  Whiteside, 
of  139  Liberty  street,  New  York,  is  the  selling  agent  for 
this  company.  ^' 

Catalogue  No.  4.  The  Weir  Frog  Company,  Manufact- 
CRERS  of  Frogs,  Switches  and  Crossings.  Cincinnati. 
O.    273  pages,  4f  by  8i  inches.    (Not  standard  size. ) 

This  is  another  example  of  the  many  admirable  catalogues 
which  are  now  issued  by  our  manufacturers  of  railroad 
material  and  appliances.  The  only  faults  which  we  can 
find  with  it  is  that  it  is  not  a  standard  size,  and  the  other 
IS  that  its  usefulness  would  have  been  much  increased  if 
somewhat  fuller  elementary  explanations  had  been  given 
of  the  construction  and  appliances  illustrated.  That  which 
is  given  is,  however,  so  good  that — like  poor  Oliver,  in 
Dickens'  immortal  story — we  are  inclined  to  "ask  for 
more."  •' 

The  book  opens  with  a  sort  of  invocation  to  the 
"  patrons"  of  the  company,  which  is  followed  with  "  in- 
structions for  ordering  materinl." 

Frogs  are  the  first  structures  which  are  illustrated  and 
described,  the  opening  portion  of  this  department  being  an 
explanation  of  the  methods  heretofore  employed  for  con- 
structing frog-points  and  tbat  now  adopted  by  this  com- 
pany.    A  large  number  of  frogs  for  various  purposes  and 


localities  are  then  illustrated  with  excellent  wax-proooM 
engravings  showing  plan  and  sectional  views  of  the  frogs. 
The  second  portion  is  devoted  to  crossings,  which  are  sim- 
ilarly illustrated.  This  is  followed  by  a  chapter  on  switches, 
in  which  the  various  types  are  illustrated  and  described. and 
this  is  supplemented  with  descriptions  of  switch  stands 
which  are  represented  by  some  excellent  wood  engravings. 
Chairs,  rail-braces  bridge-guards,  station  signals,  derailing 
switches,  frogs  and  switches  for  light  rails  are  all  described 
and  illustrated.  Street  railway  track  work  has  a  separate 
department  devoted  to  it,  in  which  nearly  all  the  appli. 
ances  enumerated  above,  but  which  are  adapted  to  that 
kind  of  service  are  shown  and  explained. 

At  the  end  of  the  book  a  series  of  admirable  tables  are 
given  relating  to  track  work.  These  include  tables  for  the 
leads  for  turn  outs,  for  crossovers,  bills  for  crossties  for 
turnouts,  crossovers  and  crossings  of  various  kinds,  several 
giving  ibe  number  of  feet  (board  measure)  in  cross-tiee, 
others  in  which  the  quantities  of  rails,  angle-bars,  spikes 
fish-plates  and  bolts  required  per  mile  of  track  are  given. 
There  are  also  tables  of  middle  ordinatee  in  inchej  for 
curving  rails,  decimal  parts  of  an  inch  and  a  foot  for  each 
sixty-fourth  of  an  inch,  and  a  list  of  the  weight  and  size  of 
rail  sections   carried  in  stock    by  the  Weir  Frog  Oomptuiy. 

The  book  is  printed  on  good  wood-pulp  paper,  is .  w«ll 
bound  and  of  convenient  size  and  form,  and  is  altogether 
worthy  of  commendation  excepting  that  it  is  <tot  ot 
standard  size. 

Morison  Suspension  Furnaces  for  Stationary  Boilers. 
Manufactured  by  the  Continental  Iron  Works.  Brooklyn, 
N.  Y.     25  pages,  9  by  11  inches.      (Not  standard  size.) 

The  chief  purpose  of  this  publication  is  to  de(«cribe  oorm- 
gat«d  iron  furnaces,  and  get  forth  their  advantages.  The 
book  opens  with  an  excellent  perspective  view,  made  from 
a  wash  drawing  of  the  Continental  Iron  Works.  There  ia 
then  a  very  good  dissertation  on  internal  furnace  tubular 
boilers,  with  references  to  some  excellent  line  engravings, 
showing  sectional  and  other  views  of  a  "Scotch,"  a  "Loco- 
motive," or  "Gun  Boat"  boiler  provided  with  the  iiltemal 
corruKated  furnaces.  The  relative  advantages  of  such 
boilers  compared  with  those  of  the  water-tube  type  are 
discussed,  and  the  arguments  in  favor  of  the  "suspen- 
sion furnaces"  are  fully  aetJorth. 

Half  tone  perspective  views  are  Kiven  of  a  boiler  of  135 
horse-power  with  a  single  furnace,  in  use  at  the  Eighteenth 
Street  station  of  the  Consolidated  Gas  Company,  in  New 
York,  and  another  of  a  battery  of  five  similar  boilers  now 
at  the  Milburn  Pumping  Station  of  the  Brooklyn  City 
Water  Works.  There  is  also  a  full  sized  sectional  view 
showing  the  form  of  the  corrugations,  and  tables  fpving  the 
working  pressure  and  thickness  of  the  Morison  furnaces, 
and  another  table  showing  the  method  of  calculating  the 
power  rating  of  internal  furnace  boilers. 

The  Morifon  patent  furnace  door  is  also  a  specialty  of 
manufacture  by  this  company,  and  is  illustrated  and  de- 
scribed at  the  end  of  the  Continental  Company's  very  neat 
catalogue,  the  cover  of  which  may  be  especially  com- 
manded for  its  very  simple  and  pleasing  design. 


American  HachiniBt. 


In  the  first  number  of  this  year  it*is  announced,  in  this 
widely-known  journal,  that  the  control  of  the  paper  has 
passed  into  the  hands  of  Meesrs.  Sinclair  &  Hill,  the  pro- 
prietors of  Locomotive  Engineering.  The  form  and  size  of  it 
has  been  changed,  and  those  who  have  been  familiar  with 
the  appearance  of  the  old  paper  will  be  obliged  to  become 
acquainted  with  their  former  friend  in  a  new  dress. 
Whether  the  dignity  of  the  old  paper  is  to  ^  maintained 
or  the  style  which  has  been  characteristic  of  Locomotive 
Engineering,  and  which  appearS^^to  be  popular,  is  to  be 
adopted  in  both  is  not  yettappar 


4 


jpearSsto  be 
)lMreDt^ 


Circular  of  Inquiry  ok  Freight-Car  Doora  and 
Attachment*. 


The  following  circular  has  been  issued  by  the  committee 
of  the  Master  Car  Builders'  Association: 

Yotir  committee,  appointed  to  report  on  the  latest  im- 
provements and  best  practice  in  freight  car  doors  and  at- 
tachments, requests  that  yon  will  co-operate  by  replying  as 
promptly  as  possible  to  the  questions  given  below: 

1.  Give  your  experience  and  the  results  obtained  from  the 
use  of  the  different  freiftht-car  doors  in  use  on  your  road. 

2.  What  style  of  door  do  you  prefer— the  overhead  hung, 
the  bottom  bung,  or  other  style  bung  door,  and  whyf 

3.  What  style  of  door  or  doors  are  standard  on  your  line, 
and  what  are  their  advantages  over  other  doors  ? 

Please  furnish  bine  prints,  sketch  or  tull  descriptioD  of 
your  standard  door  or  doors,  including  end  doors  and  attacb- 
ments,  covering  the  following  detail: 

A.  Size  of  doors  and  style  of  construction. 

B.  Style  of  hangers  used. 

C.  Style  and  shape  of  rail  and  size  of  same. 

D.  Method  of  securing  rail  to  body  of  car. 

E.  Locks  and  their  attachments  and  method  of  applica- 
tion. 

F.  Stops,  both  front  and  back. 

G.  Brackets  at  bottom  of  door,  including  common  brackets 
and  special  safety  brackets,  to  prevent  opening  of  door  with- 
out breaking  of  seal. 

H.  Wedges,  shoes,  etc.,  used  on  bottom  of  door. 

I.  Description  of  any  peculiar  construction  of  bottom  of 
door  where  It  runs  into  brackets  or  on  rail. 

J.  Description  and  name  of  any  patent  device  In  use  in 
connection  with  door  hangings  or  fastenings,  not  brought 
out  by  preceding  questions. 

Please  forward  replies  to  F.  H.  Soule,  General  Car  In- 
spector, N.  Y.,  N.  H.  &,  H.  R.  R.,  New  Haven,  Conn.,  before 
VebnMury  20, 1806. 
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^trsonul. 


Mr.  Clarence  F.  Barker  has  been  elected  Ueneral  Itiana- 
■.    gft  of  the  Cairo  Short  Line. 

Mr.  H.  C.  LanOon  has  been  appoiuted   Cbief  Engineer  of 
'    the  Chicago.  Pioriu  &  St.  Louis. 

Mr.  John  D.  Cani(>bell  has  resigned   as  Master  Mechanic 
.    of  the  Buffalo  &  Susquehanna  Railroad. 

,        Mr.   Remsen  Crawford,  of  Atlanta.  CJa.,   has  lieen  ap- 
pointed pres8  agent  for  the  Plant  system. 

Mr.  J.  C.  Hennessey.  Superintendent  of  the  Missouri  Pa- 
cific Terminals  at  Kansas  City,. has  resigned. 

Mr.  W.  C.  Brown  has  been  appointed  General  Manager 
of  the  ChicaKO,  Burlington  &  Quinry  Railroad. 

Mr.  n.  A.  Rigi(8,   Cnief   Engineer   of  the   Toledo,  Ann 
,  Arbor  &  North  Michigan  Railroad,  has  resigned. 

Mr.  La  Mott  Ame».  who  has  been  Master  Mechanic  of 
the  Beech  Creek  Railroad  for  a  number  of  years,  has  re- 
signed. 

Mr.  A.H.   Thorpe  has  been  appointed  assistant  to  the 
•    rSeneral  Manager  and  Purchasing  Agent  of  the  Ohio  River 
Railroad. 


Mr.  F.  C.  Gates  is  acting  as  Purchasing  Agent  of  the 
Wheeling  &  Lake  Erie  Railroad  during  the  illness  of  Mr. 
F.  S.  Deal. 


Mr.  Samuel  Irwin.  8uperi))tendent  of  the  Car  Depart- 
ment of  the  Missouri,  Kansas  &  Texas  Railroad,  died  Jan. 
5,  of  apoplexy,  at  Sedalia,  Mo. 

Mr.John  Warwich  has  been  appointed  Purchasing  Agent 
of  the  railroads  comprising  the  Seaboard  Air  Line,  with 
headquarters  at  Portsmouth,  Va.  .    -  ..    •  ■ 

Mr.  A.  H.  McLeod.  formerly  General  Freight  iXgent  of 
the  Cincinnati,  Hamilton  &  Dayton  Railroad,  has  been 
appointed  Traffic  Manager  of  that  road.  .  >.. 

Mr.  Thomas  Orchard,  Master  Car  Builder  in  charge  of 
the  Carbondale,  Pa.,  shops  of  the  Delaware  &  Hudson 
Canal  Co. ,  died  recently  at  the  age  of  76  years. 

Mr.  George  W.  Parker,  President  and  General  Manager 
of  the  St.  Louis.  Alton  &  Terre  Haute  Railroad,  has  re- 
signed the  latter  office  and  retired  from  active  service. 

Mr.  Seeley  D.  Dunn  has  been  appointed  Superintendent 
of  the  Owensboro  &  Nashville  Division  of  the  Louisville 
&  Nashville  Railroad,   with   headquarters  at  Russelville, 

■Bi^   f:  .■,.—: •■■.■. 

.>  ■■     ^    •»■.•--• ■•.■.•■  -  .' 

Mr.  F.  J.  Cole,  formerly  Mechanical  Engineer  of  the 
Baltimore  &  Ohio  Railroad,  has  resigned  and  accepted  the 
position  of  Chief  Draughtsman  with  the  Rogers  Locomo- 
tive Company.       

Mr.  W.  A.  Garrett,  Superintendent  of  the  Terminal  As- 
sociation of  St.  Loui.s,  has  resigned  in  order  to  take  )he 
pjsition  of  Superintendent  of  the  Western  division  of  the 
Wabash  Railroad. 


Mr.  A.  M.  Tucker,  formerly  General  Manager  of  the  New 
York,  Pennsylvania  &  Ohio  Railroad  and  its  leased  line- , 
has  been  appointed  General  Agent  of  the  New  Erie  Rail- 
road Company,  with  headquarters  at  Clevelavd,  O. 

Mr.  H.  Delaney  has  been  appointed  Master  Mechanic  on 
the  Philadelphia  &   Reading  Railroad.     His  office  will  be 
Third  and  Berks  streets,  in  PhiladelphiH,  and  he  is  to  have 
.  charge  of  the  Philadelphia  and  New  York  Division. 

Mr.  L.  R.  Pomeroy,  who  was  recently  of  the  firm  of 
Coolbaugh  &  Pomeroy,  announces  that  he  has  been  ap- 
pointed sales  agent  for  the  Cambria  Iron  Company  and 
the  Latrobe  Steel  Company,  with  an  office  at  33  Wall 
street.  New  York. 


Mr.  Carl  W.  McKlnney.  General  Manager  of  the  Lacka- 
wanna Iron  and  St«'el  Company,  has  resigned  on  account 
of  ill  health.  He  will  be  succeeded  by  Mr.  Henry  J.  Weh- 
man,  the  present  General  Superintendent  and  Cnief  En- 
gineer of  Ihe  company. 


Mr.  Andrew  F.  Burleigb  has  been  made  sole  receiver  for 
the  Northern  Pacific  Railroad  by  Judge  Gilbert,  of  the 
United  Stales  Court  at  Portland.  Judge  Gilbert  said  a 
change  was  necessary,  not  for  any  personal  reason  concern- 
ing present  receivers,  but  for  more  harmonious  manage- 
ment of  the  road. 


Mr.  Thomas  Prosser,  Sr..  for  more  than  40  yearn  a  mem- 
ber of  the  firm  of  Thomas  Prosser  &  Son.  the  American 
representative  of  the  Krupp  works  in  Germany,  died  on 
Jan.  10,  at  his  home  in  Brooklyn,  after  a  long  illness.  Ii 
is  nearly  a  year  since  he  has  been  engaged  in  active  work. 
He  was  bom  in  Worcester,  England,  67  years  ago  and 
came  to  this  county  with  his  parents  when  he  w-as  nine 
years  old.  His  father  was  engaged  in  the  steel  but-iness  in 
Paterson.  N.  J.  In  IH.jI  the  father  organized  the  firm  of 
Thomas  Prosser  &  Son,  and  commeiic  d  business  in  Piatt 
street,  near  Gold,  New  York.  Wlilie  at  the  Iiiternatioral 
Exposition  in  London  in  18.VJ  he  met  Herr  Krupp.  the 
founder  of  the  Krupp  works,  with  whom  he  formed  a  last- 
ing friend.ship.  He  became  the  American  representative 
of  this  firm  and  the  business  relations  thus  established 
have  continued  uninterruptedly  to  the  present  time. 
Thomas  Prosser  &  Son  have  dealt  mainly  wiih  railroads, 
steamship  companies  and  machinery  manufactiu-ers.  It  is 
expected  that  Mr.  Thomas  Prosser.  who  has  been  con- 
nected with  the  firm  for  a  number  of  years,  will  succeed 
his  father  as  the  head  of  the  house. 


Mr.  William  Duncan,  Traffic  ManaKer  of  the  Baltimore 
&  Ohio  South  western,  has  resigned  that  position,  to  take 
effect  on  Feb.  1.  Mr.  Duncan  has  been  in  active  railway 
service  for  nearly  30  years,  and  will  retire  from  railway 
work,  but  will  become  President  of  the  Ludlow  &  Saylor 
Wire  Company,  of  St.  Louis,  Mo.,  a  concern  in  which  he 
is  largely  interested. 

Mr.  Stephen  C.  Mason,  Assistant  Statistician  of  the  In- 
terstate Commerce  Commis8ion,'has  resigned  to  accept  a  re- 
sponsible position  with  theifcConway  &  Torley  Company, 
of  Pittsburgh,  Pa.  Mr.  Mason  has  been  connected  with  Ihe 
Commission  over  eight  years,  and  for  the  laet  three  years 
in  direct  charge  of  the  statistical  division  and  of  the  com- 
pilatiOD  of  the  statistical  reports  published  by  the  Commis- 
eioo. 


Queen   Victoria's  Cars. 


whereon  the  rrgulation  was  so  close  that  in  the  driving  of  | 
the  general  electricmonocyclic  generator  there  was  never  h 
variation  of  more  than  one  volt  in  the  gf  neiation  of  a  cur- 1 
rent  averaging  107  volts. 

This  governor  is  driven  by  the  u^ual  beli  and  bevel  gear. 
ing  connection,  the  balls  being  run  at  asjieedof  196  revolu- 
tions per  minute.  They  are  carried  on  a  franie  A  altachtnl 
to  the  top  of  the  spindid  afld  are  fastened  at  the  end  of  a 
bell  crank  whose  horizontal  arm  carries  a  roller  B  bearing 
on  the  underside  of  a  shoulder  on  the  sleeve  C,  which  i^ 
thus  raised  as  the  balls  are  thrown  outward  by  the  centri- 
fugal force  due  to  their  rotary  motion,  and  against  a  spring 
tending  to  bring  them  to  the  extreme  inner  position,  tlijs 
i^pring  not  being  shown  in  the  engraving.  The  rising  and 
falling  of  this  sleeve  regulates  the  point  of  cut-off  in  the 
ufual  way. 

When  the  engine  is  stationary  the  weight  of  the  sleevp 
and  the  pressure  of  the  spring  are  sufficient  to  raise  tho  • 
balls  and  throw  them  into  the  inner  position,  as  shown  hy 
the  dotted  lines,  in  which  position  steam  is  entirely  cut  off, 
and  there  would  be  no  admission  were  the  throttle  to  b« 


Mr.  Alfred  E.  Beach,  who  has  been  one  of  the  editors 
and  proprietors  of  the  Scientific  American  for  nearly  fifty 
years,  died  on  Jan.  1,  at  the  age  of  70.  at  his  home  in  New 
York.  He  was  the  son  of  Moses  J.  Beach,  the  founder  of 
the  New  York  Sen,  but,  with  the  exception  of  a  short 
period  passed  in  his  father's  office,  his  entire  business  life 
has  been  spent  as  a  member  of  the  firm  of  Munn  &  Co., 
the  solicitors  of  patents,  which  he  established  in  1846  with 
A.  D.  Munn.  His  firm  bought  the  Scientific  American  and 
Mr.  Beach  became  its  editor,  having  been  responsible  for 
this  department  during  all  of  these  years.  Outside  of  his 
work  in  the  firm  as  a  patent  solicitor  and  editor,  he 
devoted  a  considerable  i>ortion  of  his  time  to  the 
development  of  his  own  mechanical  ideas,  and  the  list 
of  his  inventions  is  an  important  one.  As  early 
as  1853  he  exhibited  a  type  writing  machine  at  the  Crystal 
Palace  Exhibition  in  New  York,  for  which  he  received  a 
gold  medal.  It  had  practically  all  of  the  devices  of  the 
typewriting  machines  of  to-day.  He  devised  a  pneumatic 
tube  system  for  carrying  the  mails  and  a  pnematic  railroad, 
of  which  an  elevated  experimental  section  was  built.  The 
Beach  Pneumatic  Transit  Company,  of  which  Mr.  Beach 
was  President,  built  a  section  of  underground  road  beneath 
Broadway  in  1869.  This  section  was  built  without  inter- 
fering with  the  street  traffic  by  the  Beach  hydraulic  shield, 
the  parent  of  those  used  at  the  St.  Clair  tunnel,  on  the 
City  &  South  London  Underground  Railroad,  and  else- 
where. 


The  official  Railway  (fazette  states  that  the  two  railway 
carriages  which  the  queen  uses  on  her  continental  journeys 
were  built  for  Her  Majesty  in  Belgium,  and  they  are  her 
own  private  property.  They  are  kept,  when  not  in  use,  at 
Brussels,  at  th"  Oare  du  Nord,  and  have  just  been  thor- 
oughly overhauled  and  renovated.  They  are  always  care- 
fully covered  up  to  preserve  them  from  injury.  The  day 
saloon  is  furnished  with  two  sofas,  two  armchairs,  one 
large  footstool,  all  covered  with  blue  silk,  with  yellow 
fringe  and  tassels.  The  walls  are  hung  with  blue  silk  for 
tlie  dado,  and  p>earl  gray  above,  brocaded  in  pale  yellow 
with  the  rose,  shamrock  and  this'le.  The  curtains  are  blue 
and  white,  and  a  dark  Indian  carpet  covers  the  floor. 
There  is  a  large  center  tabic  and  two  small  ones.  1  he  ven-  ' 
tilator  in  the  center  of  the  ceiling  is  of  cut  glass,  and  there 
are  four  lights  in  the  ceiling.  The  carriage  is  lighted  at 
night  by  four  oil  lamps  fixed  in  brackets  on  the  walls 
while  shaded  reading  lampsarealsoused.  There  are  electric 
bells,  and  one  of  the  Highland  attendants  travels  in  a  sep- 
arate small  compartment  in  front  of  the  saloon.  A  s^hort 
covered  e-orridor  connects  the  day  saloon  with  the  sleeping 
carriage,  which  is  divided  into  a  suite  of  small  rooms.  The 
dressing  room,  which  is  hung  in  Japanei-e  style,  with  bam- 
bex)  on  the  floor,  contains  a  white  metal  i<ath  and  a  wash- 
stand  stand  covered  with  red  morocco  leaihi  r.  All  the 
toilet  articles  are  of  the  same  metal  as  the  bath.  The  bed- 
room is  decorated  in  gray  and  brown.  There  is  a  large  btd 
for  the  queen  and  a  smaller  one  for  Princess  Beatri^^ , 
both  of  which  were  manufactured  in  the  royal  stores  it 
Wind-sor,  and  all  the  bedding  is  bought  fresh  for  each 
journey,  and  taken  away  afte'ward.  1  here  is  also  a  lug- 
gage room,  in  which  the  two  maiils  deep  on  sofas. 


High-Speed  Belt  Qovernor  for  Corliss  Engines. 

opened.  To  facilitate  starting,  the  sleeve  is  slightly  raised 
and  the  stop  D  so  set  that  it  is  blocked  up  and  the  starting 
bar  used  in  the  ordinary  way.  As  the  engine  gathers  speed 
the  slop  drops  out  and  the  sleeve  is  held  in  suspension  by 
the  action  of  the  balls.  But  if  the  governor  belt  should,  at 
any  time,  break,  fly  off,  become  loose  or  otherwise  inoper- 
.  ative  and  the  balls  stop,  the  sleeve  at  once  drops  to  the , 
lowest  position  and  cuts  off  all  steam  admission  to  the  cyl- 
inder. 

Thus  the  rapid  motion  of  the  balls  enables  a  close  adjust- 
ment to  speed  to  be  maintained,  while  any  accident  to  the 
apparatus  itself  causes  the  steam  to  be  shut  off  and  all  dam- 
age from  racing  prevented. 


A  High  Speed  Belt  Gtovemor  for  Corliss  Engines. 

The  close  adjustment  to  speed  that  engine  builders  have 
been  compelled  to  guarantee  for  eltK;trical  work  has 
brought  about  a  marked  improvement  in  the  regulating 
appara  us  of  all  engines  both  high  and  low  si)eed.  While 
the  high  speed  engines  have  been  brought  to  a  very  close 
regulation  with  comparative  ease,  the  difficulties  have 
been  greater  with  the  low,  owing  to  the  longer  peiiod  re- 
quired for  the  performance  of  a  cH>mpleie  cycle.  In  order 
to  obviate  this  last  difficulty,  the  Lane  &  Bodley  Com- 
pany of  Cincinnati,  O.,  have  adopted  a  high  speed  governor 
f or  the  I egulation  of  their  Corliss  type  of  engines.  This 
gcvtinor  is  shown  in  some  detail  by  the  accom- 
panying engraving  of  half  elevation  and  section, 
and  was  used  on  the  22-inch  by  48-inch  engine 
that  was  exhibited  by  them  at  the  Atlanta  Ezpoeitioo,  and 


A  statement  that  worm  gearing,  if  used  for  power 
transmission  in  elee^trical  works,  should  be  employed  only 
in  conjunction  with  low-8pee<l  motors,  has  brought  out  a 
remark  from  Herr  E.  Kolbea,  of  the  Oerlikoa  Engineering 
Works  in  Germany,  that  high-speed  motors  should  be 
adopted  in  such  cases  if  the  best  results  are  to  obtained. 
He  points  oijif^  that  a  great  prejudice  against  worm  gear- 
ing has  hitherto  existed,  on  account  of  its  having  been  re- 
g.irded  as  an  inefficient  means  of  transmission.  He  be- 
lieves that  much  depends  upon  the  construction  of  the 
gearing  and  refers  to  tests  recently  carried  out  by  Profes- 
sor Stodola,  of  Ihe  Zurich  Polytechnic,  with  the  ordinary 
double-thread  worm  gear  of  the  Oerlikon  Engineering 
Works.  The  worm  was  80  millimeters  in  diameter,  had  a 
multiple-ring  bearing,  and  engaged  with  a  worm  wheel 
having  28  teeth,  the  wheel  being  of  bronze,  373  millimeters 
in  diameter.  The  whole  of  this  gear  was  plaoetl  in  oil  in  a 
cast-iron  box.  The  gear  was  coupled  to  a  20  horse-jKjwer 
eleciric  motor  and  the  brake  was  applied  on  the  worm 
wheel  shaft.  At  l,.^^  revolutions  a  useful  performance  of 
21  horse-power  was  given  on  the  brake,  the  efficiency 
amounting  to  87  per  cent.  H^rr  Kolben  is  of  the  opinion 
that  the  efficiency  with  the  motor  fully  loaded  will  increase 
even  beyond  90  per  cent.,  if  the  speed  is  high,  the  worm 
made  of  tcK)l  ^teel  polished,  the  worm  teeth  of  bronze,  an<i 
the  friction  of  the  whole  mechanism  on  the  starting  of 
motors  at  full  load  is  reduced  by  having  the  pressurt' 
taken  up  by  starting  disk?  arranged  on  both  ends  of  the 
worm. 
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The  Most  Advanta^eoTis  Dimensions  for  Locomotive 
Exhaust-pipes  and  Smoke-stacks.* 


BY  INSPECTOR  TB08KB. 


(Continued  from  page  13.)'.  ■■'■■''.: 

II.  THE  HANOVER  EXPERIMENTS  (1893-94). 
These  experiments  were  suggested  by  the  fact  that  a 
newly  constructed  bigh-speed  loconaotive  was  an  exceedingly 
poor  steamer,  and  that  the  usual  remedies  made  only  a 
very  slight  improTement.  In  order  to  ascertain  the  reason 
for  this  pbenomenoD,  Herr  von  Borries,  the  Superintendent 
of  Motive  Power  of  the  State  Railways,  decided  to  make  a 
special  investigation  with  different  shapes  of  smokestack-^, 
and  had  made,  for  that  purpose,  [the  apparatus  Illus- 
trated by  Fie.  12.  The  author  of  this  paper  was  intrusted 
with  the  execution  of  these  investigations.  They  were  com- 
menced in  the  summer  of  1892  at  the  main  workshops  of  the 


was  in  its  lowest  position,  the  air  chamber  itself  acted  as  a 
sort  of  stack,  and  it  became  possible,  with  the  stack  re- 
moved, to  obtain  a  vacuum  equivalent  to  X  *■>•  water 
pressure. 

In  order,  therefore,  to  render  exact  work  possible,  and  for 
which  purpose  it  became  necessary  to  place  a  cap  over  the 
mouth  of  the  pipe  leading  from  the  boiler,  the  location  had 
to  be  obtained  by  more  conveDient  aieans.  The  distance  of 
the  nozzle  in  question  could  then  be  changed  without  actu- 
ally altering  the  position  of  the  nozrie  itself,  by  changing 
the  position  of  the  stack  by  putting  welded  rings  in  between 
it4  foot  and  the  air  chamber.  These  rings  were  welded  out 
of  ^-inch  plates,  and  were  of  the  form  shown  in  Fig  13. 
There  were  10  of  these  rings,  starting  with  one  l..i7  inch  in 
height  and  increasing  in  height  by  1.57  inch.  By  setting  sev- 
eral rings  on  top  of  one  another,  the  distance  of  the  nozzle 
from  the  lower  end  ot  the  stack  could  be  increased  up  to  3q 
inches  or  more. 

During  the  tests  the  joints  between  the  rings  were  well 
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Fig.  12.-Apparatus  Used   in  the  Hanover  Smoke-Stack  Experiments. 


railroad  company,  and  continued  on  until  the  autumn  ot 
1894. 

The  apparatus  used  is  shown  in  Fig.  12.  It  consists  essen- 
tially of  a  lower  steam  chamber  and  an  upper  air  chamber. 
The  steam  pipe  with  a  diameter  of  6.3  in.,  passed  airtight 
through  the  plate  separating  the  two  chamber-)  and  carried 
the  nozzle  at  Its  upper  end,  this  piece  having  an  opening 
ranging  from  3.9  in.  to  5.5  in.  The  stacks  subjected  to  the 
investigation  had  a  diameter  of  17.7  in.,  and  were  placed 
over  the  circular  opening  cut  in  the  top  sheet  of  the  air 
chamber.  On  the  four  sides  there  were  four  air  valves  of  the 
same  size.  It  was  the  original  intention  to  investigate  the 
effect  of  various  'positions  of  the  nozzle  relatively  to  the 
lower  end  of  the  stack,  and  to  do  this  by  raising  or  lowering 
the  nozzle  through  the  means  afforded  by  the  apparatus  il- 
lustrated  in  Fig.  12.    But  it  developed  that  when  the  nozzle 

*  Paper  read  before  the  German  Society  of  Mechanical Inglneers. 


packed  with  wicking,  so  that  they  were  kept  air  tight. 
The  four  air  valves  were  so  adjusted  for  the  admission  of  the 
outer  air  that  their  combined  free  area  amounted  to  14.65 
inches  by  5.51  inches  equals  80.72  square  irches.  This  lat- 
ter had  previously  been  determined  on  a  standard  passenger 
locomotive  in  the  following  manner:  After  loosening  theslide 
valve  and  then  fastening  in  another  in  such  a  way  that  the 
stea/n  ports  were  closed,  a  mercury  manometer  was  con- 
nected with  the  empty  steam  chest  of  the  locomotive  and 
then  enough  steam  was  admitted  through  the  throttle  valve, 
the'depthof  the  fire  being  the  same  as  that  ordinarily  carried 
on  fast  runs,  to  produce  a  vacuum  of  3.94  inches  of  water  in 
the  smoke-box  as  indicated  by  the  water  column  attached 
thereto.  The  coirenponding  readings  of  the  mercury  ma- 
nometer that  measured  the  steam  pressure  were  noted,  and 
this  was  repiated  several  times  until  a  whole  series  of  re- 
sults was  obtained,  and  then  an  average  was  taken.    Then 


a  blast  nozzle  of  the  same  size  as  that  used  upon  the  l<x»- 
motive  was  placed  upon  the  apparatus  and  steam  admitted 
until  the  mercury  manometer  indicated  the  average  press- 
ure that  bad  been  obtained  by  the  previous  experiments, 
when  the  air  valves  were  so  adjusted,  the  same  amount  of 
opening  being  left  in  each,  that  the  vacuum  indicated  by  the 
water  column  amounted  to  3.94  inches.  This  was  then  made 
the  basis  of  the  experiments  which  were  thus  warranted  to 
correspond  closely  to  actual  practice.  As  a  matter  of  fact 
also,  as  we  have  already  remarked,  the  diffemnt  shapes  of 
stacks  that  were  investigated  with  the  valves  in  these  posi- 
tions ware  frequently  transferred  afterward  to  locomotives 
under  xteam  and  made  fast,  where  precisely  the  same  results 
were  obtained.  In  consequence  of  the  uniformity  of  results 
the  slight  difference  which  existed  between  the  steam  meas- 
urements in  tbe  steam-chest  and  the  apparatus  due  to  the 
greater  freedom  of  steam  How  in  the  latter  seems  to  be  a 
matter  of  no  moment. 
The  position  of  the  four  air  valves  being  thus  ascertained. 


FiR.    13. 

the  experiments  were  then  carried  on.  admitting  cold  air 
into  the  chamber,  while  in  the  actual  work  of  a  locomotive 
it  is  well  known  that  tbe  temperature  of  tbe  hot  gases  com- 
ing from  the  firebox  range  from  575  degrees  to  840  degrees 
Fahrenheit.  Afterward  similar  experiments  upon  a  run- 
ning locomotive  showed  that  the  difference  between  the 
same  shaped  current  of  steam  as  applied  in  the  apparatus 
or  upon  the  standing  locomotive  and  the  steam  acting  in- 
termittently  upon  a  fast-ninfftng  locomotive  is  of  no  import- 
ance whatever,  as  far  as  the  action  of  the  sUck  is  con- 
cerned, and  though  this  is  not  the  case  with  slow-moving 
locomotives,  it  is  in  no  way  troublesome  to  make  a  transfer 
or  application  of  tbe  resulu  obuined  with  the  experimental 
apparatus.  It  has  already  been  stated  here  that  isolated 
experiments  with  the  apparatus  in  no  way  serve  to  establish 
the  formula  for  the  laws  of  actual  service,  but  that  theae 
can  only  be  fixed  by  experiments  with  running  locomo- 
tives. 

The  next  thing  to  establish  was  how  smokestacks  of  dif- 
ferent forms  would  act  with  respect  to  the  creation  of  the 
draft.  Here  it  is  a  matter  of  slight  importance  whether  the 
values  of  the  vacuum  obtained  are  in  exact  correspondence 
with  the  values  observed  on  running  locomotives  or  not. 

In  all  the  experiments  with  the  apparatus  the  aforesaid 
positions  of  tbe  air  valves  were  left  unchanged,  hence  the 
sucking  action  of  the  steam  current 
could  not  be  clearly  shown  for  the 
diflerent  relationships,  but  only  on  lo- 
comotives of  prescribed  limitations. 
Moreover,  though  the  experiments  had 
already  occupied  so  much  time  for  the 
establishment  of  this  basis,  and  though 
it  was  necessary  for  them  to  be  carried 
on  at  spare  intervals,  it  was  very  evi- 
dent that  they  must  be  extended  still  further  in  order  to  in- 
vestigate tbe  effecte  of  varying  the  size  of  tbe  air  openings. 
These  experimenta  were  made  with  blast  nozzles  of  five  dif. 
ferent  diameters  and  18  different  smoke-stacks  taken  froni 
locomotives  of  ordinary  proportions.  The  dimensions  and 
shapes  were : 

(a)  Five  different  blast  nozzles  of  3.94  inches,  4.33  inches, 
4.74  inches,  5.12  inches  and  5.51  inches  in  diameter,  as  shown 
in  Fig.  14. 

(6)  Five  cylindrical  stacks  of  13.78  inches,  14.76  inches,  15.75 
inches,  16.73  inches  and  17.72  inches  in  diameter,  as  shown 
in  Fig.  15. 

(c)  Conical-shaped  stacks  with  converging  to  and  bottom 
inclinations  of  i^:*  and  minimum  diametersof  .81  pinches, 
12.8  inches.  13.78  inches,  14.76  inches  and  15.75  inches,  as 
shown  in  Fig.  16. 


J  94  res  S/ 


IXi 


—  <sj  -J 
Fig.  14. 


•  Bv  •*  inclination"  the  inclination  of  the  two  sides  of  the  con*  is 
meant:  each  side  naturally  has,  therefore,  but  one  half  the  above- 
fUted  inclination  to  the  vertical.    If  the  inclination  of  tbe  slack 

is  considered  to  be  a.  then  one  side  of  the  oooe  will  be— ;  if  the 

length  oHbe  stack  be  considered  to  he  equal  to  I,  then  the  upper 

diameter  of  the  stack  will  be-icreater  than  the  smallest  diameter. 

For  example,  if  we  have  R  Black  3  feet  6  inches  lone,  with  an  in- 
cllnation  of  ft.  we  have  an  increase  of  diameter  of  ♦|1=  SU  inchea. 
or  With  an  inclinatiOD  of  i,  an  increase  of  Y  =  "  incbes,  etc? 
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OENERAL  milEKSIONS  OF  THK  VARIOUS  CLASSES  OF  liOOOMOTIVES  ON  THK  ORAKD  TRUNK  RAILWAY. 


Chus  of  engine <»,^,^«,....,- 

No.  39  double 

ender  with  side 

and  back  tanks 

17  in.  X  22  in.  X 

5  ft.  2  in. 
4  ft.  8H  in. 
Bituminous. 

96,112  lb*. 

mm  " 

61.584   " 
121,408   " 
No  tender. 
10  ft.  8  in. 

10  "  H  •• 

6  •  6  " 

No.  82  express, 

18  in.  X  24  to.  X 

itUlH  in. 

4  ft.  8H  in. 

Bilumlnous. 

.W^IW  Ibe. 

No.  93  expreaa. 

18  in.  X  26  in.  X 

6  ft.  6  in. 

ifUSMIa. 

BUantooM. 

SSJoeiba. 

No.  1S6  light  pas- 

•encer,  17  In.  x  ii 

in.  X  5  ft.  2  in. 

iti.m  in. 

BitumlDons. 

32.704  Ibe. 

Na  326  compound 

rooK^I  »"K.  I." 

system),  I9in.  and 

29  in    X  26  in .  y 

.5  ft.  2  in. 

4  ft.g^  in. 

Biinminous. 

21,840  Ibe. 

Nn.  sn  simple  n>*- 
liull8in.  xitto.  X 

Gase 

Itiod  of  fuel  uaed 

5  ft.  2  in. 

4  ft.  8H  to. 
Bituminous. 

Weisbt  on  front  traok,                in  workinK  order .... 

■■  back       ■■                    "         ••         ..                                      

16.184  Iba, 

Total  weight  on  driving  wheels  "           "           ••     ..."."".".'.'."."'*.*'..' 

oT'engioe                  "          "          "     

and  tender  ,.          ••          ••     

Fromcenterof  front  truck  10  center  of  main  driving  wheeU 

67,424  lbs. 
106.962   " 
190.818    " 
l!!  ft.  -2  in. 
12  "  2  -      - 

6  "  6  "  ;.; : 

52.360  Ibe. 
86,268    >■ 
160,868    •• 
12  ft.  2  to. 
12  "  2  •• 
6  ••  6  " 

53.562  Ibe. 
86,196    •■ 
160.866    " 
10  ft.  8  in. 
10  "  8*• 
6  "  6  *' 

91572  lbs. 
118,412    " 
199,388    " 

15  ft.  2  in. 

11  -  7  •• 

84.W8  I'h^ 

lajttt  •• 

180,412    " 
14  ft.  844  to. 
11  ••   «|(    " 

"  cjiinders       ••            ••       

•'          ••       to  center  of  front  truck  wbeeU                                                                l 

**            **        of  front  truck                 lo  center  of  ftvintdriVinirirliMls                                  .       

8ft. 

7  ft.  2  in. 

8  "  6  •• 

""""is"ff8   '"to."""' 
tl  "  8      " 
46  "  7!4  " 
56  ••  7H  " 

7-3      •• 

7  ft.  6)e  to. 

7    ••   «     " 

"main     "             '       "               "back        "             "     ..    . 

••b.ick     "           •    "     truck 

KiBid  wheel  base....           , 

8  ft. 

7  "  4  in. 

8  " 

29  "  3    • 
No  tender. 
39ft.7Kin.Mi.only 
«  ft.  10  to. 

8 'ft.  6  Id. 
""St."6  ■"in"."  "■ 

n  "  11 

47   ••       !♦   " 
57  •'   IIM   " 
8  " 

8'fU6to. 
""  8  ft."  6" ""to." 

■a  "  11     " 

46  "  11        " 

47  ••  UK   " 
7   "  10       " 

8(t. 

iti. 

nrt.  11  to. 

iS  ■•  iH" 

56  "  2H  •* 
6-10     " 

8    *•    6     " 

isfu's'  to."""' 
23  "  m  - 

46  "     H  " 

56  ••     «  " 

7    ••    3     •• 

"      lemtth  0'  engine  and  tender  overall ^ 

Ivenglh  of  main  connecting  rod,  center  to  center i 

CTLINDEBS,  VALVBS.  CTC. 


Transverse  distance  from  center  to  center  of  cylinders 

Diameter  of  high  pressure  cylinder    

"    low         ■■  "         

Stroke  of  piston 

Kind    "       '•      

-Horisnnial  thickness  of  H.  P.  piston  bead  in  the  center 

iM  r,  .. 

Kiodi.f  piston  packing .^iivifii^„n^.----f-' { 

Diameter  of  H.  P.  pist  on  rod 

•L-P.       "        ••    

Size  of  H.  P.  steam  ports 

..     -i^p         ..        ..      

"     "  U.  P.  exhaust  "      

•     "UP.       "        " 

Greatest  travel  of  slide  valves 

Throw  of  eccentrics 

Inside  lap  of  H.  P.  slide  valve  (or  inalde  clearance) 

'  L.  P.    ••  " •  

Outside"    "  H.  P.    "  "    

••    "  L.  P.    ••  "  ..  

bead  of  H.  P.  slide  valve  in  full  sear 

••     "UP. 

Throw  of  upper  end  of  reverse  lever  from  full  gear  forward  to  full  gear  backward,  meas- 
ured on  the  chord  of  the  arc  of  it«  throw 

Sectional  area  of  opening  of  H.  P.  steam  pipe 

"     "dry  pipe 

Cublccapaclty  of  receiver 


6  ft.  4  in. 
17  to. 


22  in. 
"C.  1."  box. 
4«ln. 

"'"•0.1.  ""rings" 
(pruBg  to. 


16  in.  X  IM  to. 
""W  "ln."x's"lnV 


5^,  to. 
!A*  " 

"HIh". 
Ain:" 


4  ft.  VA  in. 
15.9  80.  in. 
28.29  •'     •• 


6  ft.  4  in. 
18  in. 


24  in. 

"C.  I  "  box. 

4Nin. 

■'•€."  i"."""  rings' 

sprung  In. 

Skin. 


18  in.  X  m  iD. 


18  to.  XSMin. 


5Kto. 

5V<  •• 

Line  and  line. 


«in. 
"Kin!" 


4  ft.  IH  in. 
17.72 sq.  in. 
28.29   "     •• 


6  ft.  S^to. 
18  to. 


»iB. 
••C  I."  box. 

4Kill- 

"C.i.""  rings' 

sprung  in. 

SHto. 


6  ft.  4  to. 
17  to. 


12  to. 

"C.I."  box. 

4Min. 

'••C.'i'.'"' rings' 

spruoK  to. 

IKfn. 


16  in.  X  lMiB• 
"i6'in."xSln;"" 


5Kin. 
5H  " 

line  and  line. 


ma. 

ii'to." 


4  ft.  H  in. 
16.80  aq.  to. 
28J9  ''     •■ 


^v. 


16  in.  x  Hi  to. 
'i6"to.'"x"8"l"n. 

"Sjiin.  "" 
A  " 

'"Hbi 

'Ata. 


6  ft.  9  in. 
Win. 
29  " 
»  " 
"C  I."  box. 
4<*m. 

*€  " 

"C.  I?'  rings 
sprung  in. 

!&"" 

18     to.  x  m  in. 

nn  ••  y.  H%  " 
18      ■•   X  J      " 

im  '•  xs    •• 

6Mto. 

5      •• 

lMMecl«ar..96in. 

lin. 


6f5.9te. 
Ute. 


«to. 

~C.  I."hor. 

4«ito. 

"■-V.'"l'.'"ringi  " 

•pruBg  in. 

SHin. 

'M'inl'x'lWiil" 

'ie'te''xtM"to"." 


««i>. 

5      - 

Line  sad  Itae. 


?:     t 


Kto. 
"Hiil" 


4  ft.  S>/6  in. 
16.9  sq.  to. 
38.t9  "     •• 


SfUUMin. 

S3.i6sq.  to. 

18.9  ••    •• 

«.»  *•  fu 


3rt.  llMta. 
17.71  sq.  to. 


WHEELS  AND  AXLES. 


Diameter  of  driving  wheels,  outeide  of  tira  ',..,^  ..y.. 

Material  of  centers  and  style  of  tire  fastenings 

Diameter  of  front  truck  wheels,  outside  of  tire 

Material  of  centers  aad  style  of  tire  fastenings 


•  ••••■«•  •*!>•  I 


•«.k«i«.*^«<i 


'  ••••«•■.*. 


..r«»«««^Wv«.>»*4_*b^«««.4f«»V  '"•  •  i 


Diaaeter  of  back  truck  wheels,  outside  of  tire  ..^..,.4^i,.;4jt, 
.Material  of  centers  and  style  of  tire  fasleninvs  ............ 


■{ 


•'•?•*■' ?^*** 


Siieof  front  driving  axle  Journals  diameter  x  length 
•    "    main        ..  ••  •  „  ..        - 

••    •*    back       •*  •*  •  .     *»..      " 

"    "    front  truck         "  "  .;?•.•    " 

••    "    back     ••  "  "  .?♦  , .     •• 

■    *•  ••    main  crank  pin  "  '.•    ^\-  ,•  ..•       •• 

•*    ••    wrist  pin  "  ':'*• 

"    "    front  coupling  rod  ** 

"    ••    .Mhin       ■•  •  •"..•■ 

••    "    ba.-k        "  *•  ».•-».■.. 

Length  of  front  truck  springs,  center  to  center  of  hangers. 

.Number  of  plates 

Section  of  steel 

.Length  of  driving  springs,  center  to  center  of  bangers   .... 

Number  of  plates 

Section  of  steel 

Length  of  back  truck  springs,  center  to  center  of  hanvera  .. 

Nnmber  of  plates  .^_    

Section  of  steel 


5  ft  2  in. 

"C.  I.  ManaeU" 

dip. 

33  in- 

'C.  I.  Manseir 

clip. 


33  in. 

'C.  I.  Mansell" 

dip. 


7 
7 

m 


in.  X  8 

'•   X  8 
"    Xl% 
"   X  10 
•■    X6 


to. 


6  ft.  IH  in. 

'*C.  I.  Uansell" 

clip. 

37  in. 

'*C.  L  Mantell" 
dip. 


6  fL  6  in. 

"W.  I."  (orged 

spoke,  Beattie 

clip  and  tire  bolt*. 

37  in. 

W.  l.-fopged 

spoke,  Beattie 

clip  and  tire  bolta 


^  in.   X  4  in. 
3H   "    X  4   '• 

2  ft.  IIHin. 

10. 
3M  to.  X  M  in. 

3  ft.  3H  in. 

12. 

4  in.  X  K  in. 

2  ft.  6  in. 

8. 

Smn.  X  k  in. 


8     to  X  9   to. 

8       "    X  9    •• 
5H   "    X  10  " 

"»«""in"."x"  5Hin.' 

SH  ••  ym  •• 

'8Ji""in."x'3»4in. 

39i  ••  xm  ■ 

2      " XUX" 

13. 

m  in.  X  H  in. 

3  ft.  3H  in. 

12. 
3^  in.  X  H  in. 


8  in.  X  9     to. 

8    •    X9      •• 
5    "    X  7K  •' 

"m'in.'x  8  to." 
3H   -  X  3  •• 

'sji'in.  "x'sjiln.' 
3»i  "   X  3*i  •• 

2  "    X  im" 

13. 
3H  in.  X   H  in. 

3  ft.  X  3^  " 

12. 
3H  IB.  X  H  to. 


5  ft.  X  in. 

"C.  I."  tire  bolta. 

33  In. 

'*C.  1.  ManseU" 

dtp. 


In. 


7 
7 
4M 


4     in. 


In. 


X8 

x8 
X7H  •• 


3H  in.  X  4 
3H  "   X  4 

2  tu  UH  in. 

II. 
3M  IB.  X  M  to.' 

3  ft.  SM  in. 

10. 
4  to.  X  M  iB. 


6rt.tto. 

"C.  I.  ManseU" 

clip. 

r  in. 

"C.  I.  Mansell" 

dip. 


7  in.  X8to. 
7  "  x8  " 
7  ••  X  8  •• 
5H  "   X  10  " 

to." 

X  8       " 
xsH  " 

-  X  *H  *• 

-  X  SK  " 
2  ft.  6  in. 

8. 

SHin.  X  H  ia. 

2  ft.  10  In. 

10. 
3»  to.  X  M  to. 


6ft.tiB. 

'■C.  L  ManaeU" 
dip. 

r  in. 

"C.  L  ManaeU" 

dip. 


7  in.  X  •    to. 

7  "  X  8  " 
7  "  X8  *• 
5  "    X  Tig  - 

'4i*"to."x'«""iiL' 
>K  **   X  8     -J 

5H  ;;  X  g  •• 

2  ft.  6  to. 

7. 

SM  in.  X  H  to. 
2  ft.  10  to. 
9. 
SH  to.  X  H  in. 


BOILER. 


Description  of  boiler 

Inside  diameter  of  smallest  ring  of  boiler 

Material  or  barrel  of  boiler 

Length  of  barrel  from  back  ol  from  tube  plate  to  front  of  throat. 
Thickness  of  plates  in  barrel  of  boiler 

Kind  of  borisontal  seams 


{ 


"  circumferential  seams.. ;«..<,<;^^.,^ 


.  .•«»<,«<fa«*«t«.«»*.  . 


Material  of  tubes .., 

Number    "       "    

Diameter"       "    ontside 

Distance  between  centers  of  tubes  . 
Lensih  of  tubes  over  tube  plates  . .. 

"       "  flreboi  outside 

Width    •'       •■  ••       

Length 
width 
Depth 


inside  at  foundation  ring. 


"     from  bottom  of  foundation  ring 

Water  space,  sides  of  flrebox  at  foundation  ring 

4i  ..      back  **       "        **  **  " 

"  front ••  ;"."!.";!.".",'.'.".';;.'.";."i.'!"'..' 

Material  of  outside  shell  of  firebox 

Thickness  of  plates  of  outside  shell  of  flrebox— throat,  face,  sides,  saddle  . 

Material  of  inside  of  flrebox 

Thickness  of  aide  sheets  of  flrebox 

"  "  back  sheet  "       "      

"     tube  sheet 

"  "crown  sheet 

Material   of  front  tube  sheet 


Straight  back. 

4  ft.  0*4  in. 

Steel. 
10  ft.  4  in. 

Butt,  inside  and 

outside  welts, 

double  riveted. 

Lap,  doable 
Riveted. 

Charcoal  iron. 

173. 

19iia. 

or      •• 

lOfi'sAin. 

6  "  2     '• 

Mean,  3  ft.  lOM  is 

5  ft.  6  ,'.  in. 
Mean  ,  3ti.2Kin 

5  "   tHA- 

Sin. 

S  " 

S" 

Sted. 

in..  H  in.,  H 

in.,  H  in. 

Steel. 


Thickness ' 


.jy. 


How  crown  sheet  is  stayed. 


Diameter  of  dome  inside .......;';. 

Height       "      "     tojointface 

Itxtension  smokebox,  outside  diameter  by  length  from  Joint  face  of  front  to  face  of  tube/ 

sheet \ 

Maximum  working  pressure  per  square  inch 

Kind  of  grate 

Width  of  grate  bars / 

"       "  air  space  between  grata  bar* 

Grate  area 

Heating  surface,  flrebox  

outside  of  tubes         

Total  heating  surface 

BfFective  cross  sectional  ar^a  through  tub^  

Kind  of  blast  nozzle 

Diameter  of  blast  nozzle 

Smallest  inside  diameter  of  stack i 

Height  from  top  of  rail  to  top  of  stack 

' center  of  boiler 

Style  of  frames. 


driver  brakes^. 


System  of  sanding. . 


Style  and  size  of  injectors 

^^    Engines  are  fitted  with  baffle  plates,  firebrick  arches  and  water  tubes  for  carrytog  same., 

\  Service  for  which  engine  is  intended. 

Water  capacity  of  side  and  back  tenka  togaUontof  Bl  cubic  tochea, I.!!!*.!*.'! 

Uapaoity  of  coal  apaoa.  ouMo  feet 


steel. 
«in. 

Radial.  1%  in. 
diaiaeter. 

2  ft.  1  in. 
i  "   9  •• 

trt.  5^  in.  X  5  ft. 

=^"" 
••C.  I."  rooking. 
H  In.  at  points  and 
^In.  at  root. 
%  in.  i,. 
17.86  sq.ft. 
96.50      " 
848.00      " 
944.50      '■ 
2.21      " 
Stogie. 

1  ft.  3K'in. 
13  "   0      •• 
6  "   SH  " 
Bar  in  front  and 

slab  at  back. 
American     equal- 
izes on  drivers 
and  trailers 
"Gresbam's" 
patent  steam 
sandtog  for  I  J.8C  T. 

G.  T.    R.     Noe.  7 
and  8. 

Snbmrban. 

LMOgals. 

Won.fl. 


straight  back. 

1  ft.  294  in. 
SUel. 

U  fu  1094  in. 

>4in. 

6utt,   inside   and 

ontside  wells, 

double  riveted. 

Lap,  doable 
riveted. 

Charcoal  iron. 

190. 

194  in. 

2i'.  " 

12  ft.  5A  in. 

6  "   9      " 

3  "  694  " 

6  '•    2A  " 

2  "  nU.  •• 

5  "   9M  " 
2Hin. 
2J4" 
2H" 
tteeL 
,*.  in.,  H  in.  ,',  in 
1*.  in. 
Steel. 

%•• 

steel. 

94  in. 

Radial.  Hi  in.  di 

ameter.  two  front 

rows  fitted  for 

expansion. 

Ift&Hto. 

2  "  IIH  " 

5  ft.  0  in.  xSft. 

X" 

"C.  1."  rocktog. 
V4  to.  at  points  and 
^ia.  at  root. 
Kin. 
18.23  sq.  ft. 
106-60 
1,077.35       " 
l.l<S-8i 
l.U 
Stosle. 
4^n. 
1  ft.  594  in. 
14  "   5     *• 
6  "  VH  •• 
Bar  throughout. 

American    equal- 
ized^ilasp  on  driv- 
ers and  trailers. 
'■Giesham's" 
patent    steam 
sandiuft. 
Holden  &  Brook's 
Combination,  1892. 
Koe.  8  and  9. 


Straight  back. 

4  ft.  29i  in. 
"Bowling"  iron, 

11  fU  1094  in- 

mn. 

ittttt,   inside   and 

outside  welts, 

double  riveted 

Suit,    with     welt 

outside  and 

single  riveted. 

Charcoal  iron. 

212. 

1*4  in. 

294" 

12  ft.  3,\  in. 
6-9     " 
3  "  6H  " 
6"    I,'," 
2  ••  U      " 

6  "  m" 

3  in. 

3  " 

3  " 

"Bowling"  iron. 

1*.  in.,  H  in.,  ,',  in. 

?,  to. 

bted. 

Bowlinjt"  iron. 
94  in. 
Radial,  1^  in.  di 
ameter.  two  front 
rows  fitted  for 
expansion. 
2  ft.  1  to. 
2  ••   9  •• 
5  fu  0  to.  X  5  ft. 
794  to. 
160. 
"C.  I."  rocking. 
^  to.  at  points  and 
^  to.  at  root. 
94  in. 
17.75  sq.ft. 
119.56      " 
1.184.07     " 
1303.57      " 
2.71      •• 
Single. 
.4«in. 

,1^- ?*•?•. 

7  "   0      " 

Bar  throBghont. 

None. 

"Gresham's" 
patent 

G.  T.  H.    Noe.  8 
aad  9. 


Straight  back. 

4  ft.  09^  In. 
"Bowling    iron. 
10  ft.  4  in. 
,'.  in. 

Lap.  double 
riveted. 

Lap.  double 
riveted. 

Charcoal  iron. 

196 

194  in. 


^' 


Expr«M. 


10 ft. 8A  in. 

6  "    2      " 

Mean.  3  ft.  1014  in 

5  ft  6,*,  in. 

Mean,  3  ft.  2^  in. 

5  ft  i%  in. 

.tin. 

3  •• 

3  " 

Bowlln8"iroB. 

,'.  iB..  94  in..  94  in  . 

Hto. 

SteeL 


"Bowltog"  iron. 
94  In. 

Radial.  IHi  in. 
diameter. 

2  ft.  1  in. 
2  "  9  - 
4  ft  i^  in.  X  5  ft. 
«4to. 
140. 
"C.  I."  rocking. 
H  in.  at  points  and 
%  in.  at  root 
94  in.  ,',. 
17.85  aq.  ft 
1«1.»     " 
WU.OO     " 
1,062.»      " 
2.50      " 
Stogie. 
4  to. 
1  ft.  494  to. 
14  "   1      " 
6  "    3V4  •• 
Bar  in  front  aad 
slab  at  back 

None. 

Ordinary,  by 

G.  T.  R.  Noe.  7 
and  8. 


ligbt  paaaengar. 


Straight  back. 
4f>.294in. 

Si  eel. 

11  ft  2^  in. 

Kin. 

Ruit,    Inside   and 

outside  welts. 

double  riveu-d. 

Lap,  double 
riveteo. 

Charcoal  iron 
190. 

194  in. 

^  f   .. 

11  ft  9,>.  iB. 
6-9 
3  ••  694  •■ 
6  ••  I,',  •• 
2  "  UU  '• 
5  "  9M  " 
iVtin. 

m  •• 

Hi" 
Steel. 
M  in., 
A  in. 
Sted. 
A  in. 


'.in 


in. 


Steel. 
94  to. 
Radial,  1^  in.  di- 
ameter, two  from 
rows  attcd  for 
expansion. 
2fu6mn. 
2  "  1194  " 
Sft.Oin.  X  4  ft. 
5Hin. 
180. 
"T.  X."  rocking 
H  in.  at  points  and 
H  in.  at  root. 
94  in. 
18 iSaq.  ft 
106.50      - 
1,015  61      " 
1.122.11      •• 
2.44      " 
Single. 
4/.  to. 
1  ft.  I     in. 
14  "    1%  - 
7  "    0      " 

Bar  tbrooghout. 

None. 

Ordinary,  by 
hand. 

Holden  &  Brook's 
Combiaarion,  1892. 
Noe.  8  and  9. 


Frdcbt. 


Straight  back. 
4  ft  294  ID. 

Sted. 

11  ft.  tM  to. 

Kin. 

Butt   inside  aad 

outside  welts.    , 

double  riveted. 

Lap,  double 
riveted. 

( 'harcoal  iron. 

190. 

194  in. 

».'.  " 

II  h,  9,'.  to 

6  "   9      - 

3  ••   694  " 


6  "   Ijl, 
2  ••  nii 


,\  in. 


t./    a4 

Ki" 
SH" 
Sled. 
.  H  in..  ,'.  to. 
,•.  to. 
SieeL 
.to. 


r 


94 

Steel. 
*iin. 
Radial,  l^  in.  di- 
ameter, iw<.  front 
rows  fitted  for 
ezpanaiOD . 
2  ft   6Hto. 
2  -    1194    • 
S  ft  0  in.  X  5  ft 

"C.  l."roektog. 

Win.atpolnuai.d 

^  in.  ai  root 

U.ttsq!  ft. 
166.56      '■ 
1.6U.«      - 
1.US.11     *• 
1.44      " 
Single. 
4Mto. 
1  ft  594  in. 
14  "   194  '• 
6"  7l4~ 
Bar  ihrougbont 

None. 

Ordinary,  by 
band. 

G.  T.  R.    Noa.  8 
aad  9. 


Frdclit. 
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id)  Five  conical  stacks  with  an  inclination  of  i  and  the 
saoae  minimum  diameter,  as  shown  in  Fig.  IT: 

(')  Three  fannel-shaped  stacks  (withoat  a  waist),  of  which 
one  had  an  inclination  of  I  and  a  minimum  diameter  of 
13.78  inches,  and  two  haviofc  inclinations  of  I'j  and  minimum 


in  the  open,  while  the  apparatus  was  in  blast,  would  not 
have  been  possible,  since  the  outrushing  steam  made  an 
ear-bursting  racket,  and  the  ntack  emitted  the  hot  conden- 
sation of  the  steam,  while  showers  of  water  prevailed  all 
about.  .  _     . 


»-  -  /-//.39  —  ■» 


^  ./-6.ja. 


Xi. 


-/-e.94-  ♦ 


of  the  blast  noz^s,  and  was  found  to  be  in  exact  corres- 
pondence in  every  instance. 

If  we  take  the  blasts-pipe  pressure  as  abscissas  and  the 
corresponding  vacuums  as  ordinates,  the  end  points  of  the 
latter  will  form  straight  lines.  In  Figs.  19  to  23  these  dia- 
grams are  given  for  the  operation  of  a  stack  having  a 
diameter  of  13.78  inches.  The  blast-pipe  position  for  all  15  of 
the  readings  was  the  same,  or  1  foot  10  inches.  Equal  abscissas 
correspond  to  equal  steam  pressures.  If  the  latter  were 
twice,  four  times,  or  five  times  as  great,  the  vacuum  would 
increase  twofold,  fourfold,  or  fivefold,  as  the  case  might  be. 

T)ie  amount  of  steam  issuing  forth  increases  as  the  diame- 
ter of  the  nozzle  is  made  larger,  about  in  the  ratio  of  the 
square  of  the  diameter  of  the  nozzle.  If  we  consider  that 
the  amount  of  steam  issuing  from  a  nozzle  4  inches  in  diam- 
eter to  be  equal  to  1,  it  follows  that,  with  the  same  steam 
pressure  and  a 


•<a;sf» 


**S7S* 


Nozzle  diameter  =  4   inches, 
=  4.i      •• 
••         =  1^     .. 

"  "  =52" 

=  6.«      " 


the  Bteam  delivered  =  l.no 

=  1.21 

=  1.44 

"         "  "  =  l.W 

=  1.98 


Fi'.  19. 


Fig.  17. 


diameters  of  13.78  inches  and  ]15.75    inches,  as  shown  in 
Fig.  18. 

In  che  steam  pipe  leading  from  the  boiler  to  the  ap- 
paratus, which  had  a  diameter  of  2.76  inches,  a  cut-otf 
valve,  a  throttle  valve  and  a  metallic  manometer  were 
placed.    The  throttle   valve  was  fastened  in  a  convenient 
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position  near  to  the  apparatus  where  a  wooden  booth  was 
set  np.  In  which  the  measuring  instruments  were  placed 
and  from  which  the  apparatus  itself  could  be  readily 
watched  through  a  window,    A  reading  o    the  instruments 


.:--r:.*;:-.^".        Fig.   18.  ;.•'.■-.   ;:V-.'-  ■.-■.. 

Before  an  experiment  began  the  apparatus,  whose  steam 
chamber  was  well  protected  by  a  thick  layer  of  felt  against 
cooling,  was  thoroughly  warmed.  The  water  of  condensa- 
tion of  this  chamber  was  carried  off  by  a  pipe  that  was  left 
was  held  within  the 
limits  of  from  67  pounds 
to  75  pounds  per  square 
inch.  In  order  that  this 
great  outpouring  of 
steam  might  be  main- 
tained it  was  found  nee 
essary  to  force  all  three 
boilers  of  a  neighboring 
battery  up  to  their  full 
power,  though  ordinarily 
they  served  to  supply 
steam  to  a  small  steam 
engine  and  several  steam 
hammers.  Withonlytwo 
boilers  in  service,  though 
the  fires  might  be  burn- 
ing briskly,  the  steam 
pressure  would  gradu- 
ally drop  as  much  as 
four  inches  In  the  mer- 
cury column, which  rend- 
ered accuracy  in  the 
results  impossible  ; 
though  this  same  varia- 
tion was  not  observable 
i  n  t  h  e  metallic  gage. 
This  is  offered  in  explan- 
ation of  the  contradic- 
tory results  obtained  by 
the  Priissmann  experi- 
ments. While  with  him 
the  pressure  of  the  very 
small  amount  of  steam 
emitted  was  measured 
by  a  sensitive  instru- 
ment, the  small  vari- 
ations of  boiler  pressure 
were  allowed  to  pass  un- 
heeded, though  they  had 
the  greatest  influence 
upon  the  amount  of 
steam  emitted  :  in  tne 
Han  over  experiments 
the  great  outflow  of 
steam  was  controlled 
by  a  delicate  instrument. 
In  consequence  of  the 
.latter  condition  and  the 
making  of  a  great  num- 
ber of  observations,  for 
in  all  more  than  thirty 
thousand  readings  were 
taken,  the  values  ob- 
tained showed  a  very 
nniform  open  during  the 
experiment.     By  means 

of  the  throttle  valve  the  pressure  in  the  steam  chamber 
was  kept  at  the  same  height  while  the  blast  was  in 
operation.  The  metallic  gage  served  to  indicate  the 
pressure  existing  in  the  boilers  which  course  when 
plotted  in  the  form  of  a  diagram.  The  variation 
of  the  maximum  and  minimum  values  from  the  basis  estab- 
lished by  the  general  average  was,  in  the  majority  of  cases, 
about  .04  inch  at  the  most,  and  seldom  ran  as  high  as  from 
.08  inch  to  .12  inch.  The  observations  repeated  in  different 
months  gave  the  the  same  ratios  with  the  same  stacks,  and 
always  the  same  vacuum  was  reproduced.  The  temperature 
of  the  air  only  had  an  influence  upon  the  results  in  so  far  as 
that  the  readings  taken  during  the  colder  months  for  each 
position  of  the  blast  pipe  fell  from  .12  inch  to  .2  inch  lower 
than  when  the  weather  was  warm,  due  to  the  fact  that  the 
current  of  steam  clung  more  closely  to  the  sides  of  the  stack. 
This  affects,  then,  only  the  boundary  limits  of  the  dropping 
ends  of  the  'curves,  and  consequently  the  position  of  the 
nozzle,  which  is  not  changed  in  practice,  and  is,  therefore,  of 
no  importance  in  connection  with  the  respective  stacks. 

We  next  took  up  the  task  of  establishing  the  relationship 
existing  between  the  pressure  in  the  blast-pipe  and  the 
vacuum.  Already  in  his  experiments  with  a  locomotive 
under  steam  but  stationary,  Clark  had  obtained  results 
sufiBcient  to  prove  the  proposition  that  the  vacuum  stands 
in  a  direct  ratio  to  the  blast-pipe  pressure.  This  was  in- 
vestigated with  the  apparatus  with  stacks  having  the 
greatest  variations  gf  diameter  and  length  and  with  all  fire 


Notwithstanding  the  fact  that  with  a  nozzle  diameter  of 
5.6  inches,  nearly  twice  as  much  steam  is  delivered  as  would 
be  through  one  only  4  inches  in  diameter,  a  casual  compar- 
ison of  these  five  diagrams  shows  that  the  vacuum  rises  in  a 
far  smaller  ratio. 

To  make  this  still  clearer,  the  following  figures  are  brought 
together. 

'■■;•-''.!  Fio-s.  27  and  28.        .    :;.  * 
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Fig.  29. 


13.78  in.. 


15.T5 


Increase  in  the  vacanui  with  the  nozzle 
lacaied  at  22  in.,  if  the  nozzle  diam- 
eter is  opeaed  from  4  In.  to  5.6  in. 


i  Cylindrical.. 
Conical  iS  . . 
ConiOftl  i  ... 
CrliDdricaa.. 
Conical  ,■,  .. 
Conical).... 


From  4.06  lo4.e  in.  -   .62  in.  =  11.7  per  ct. 
••     3.96  ••  5.14  ••  =  1.18  ••     =  30.7 
"    3.4    •'  4.84  "  =  1.44  "    =  42J       " 
••     XX  "  4.42  "  =    .84  ••     =  23.4 
••    3.08  •'4.36"  =  1.28"    =  41J       " 
"     4  88  "  3.78  "  =  1.1    "    =  S2.4 


Hence,  if  the  outflow  of  steam  increases  by  about  100  per 
cent.,  the  vacuum  (under  this  ratio)  will  increase  about  52 
per  cent.,  the  shape  of  the  stack  remaining  the  same. 

From  these  five  dtagrammatic  representations  we  can 
readily  see,  without  any  further  demonstration,  how  a  cylin- 
drical stack  having  a  diameter  of  13.78  inches  falls  oft  in  its 
action  with  the  same  amount  of  steam  as  compared  with  the 
conical  stack.  With  a  nozzle  diameter  of  4  inches  the  cylin. 
drical  form  seems  to  be  the  best  when  taken  in  connection 
with  the  height  of  the  vacuum  ;  at  a  diameter  of  4.4  inches 
it  nearly  coincides  with  the  conical  form  having  an  inclina- 
tion of  one-twelfth;  with  a  further  opening  of  the  blast 
nozzle  it  drops  down  below  the  last-named  form,  until  at  a 
diameter  of  6.2  inches  for  the  nozzle  it  has  fallen  even  below 
the  stack  having  an  inclination  of  one-sixth. 

In  other  respects  the  diagrams  show  that  the  action  of  the 
cylindrical  stacks  is  very  much  better  tbao  that  of  the  cooi- 
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oal  if  we  take  stacks  having  a  larger  diameter  than  13.78 
inches.  It  so  happens,  then,  that  under  the  same  ratios  as 
^howD  in  Figs.  19  to  23,  that  with  stacks  having  a  diameter 
of  14.73  inches,  the  cylindrical  stack  first  coincides  with  the 
"onical  stack  having  an  inclination  of  one-twelfth  when  the 
nozzle  has  a  diameter  of  5.06  inches.  With  a  diameter  of 
15.75  inches,  as  well  as  with  all  five  diameters  of  nozzle,  the 
cylindrical  form  is  superior  to  the  conical  (the  nozzle  posi- 
tion being  1  foot  10  inchen)  as  is  shown  by  Figs.  24  to  28. 

We  next  have  to  show  the  reason  why  we  believe,  from 
the  results  obtained  from  the  experimental  apparatus,  that 
a  cylindrical  stack  13.78  inches  in  diameter  and  4  feet  9  68 
Inches  high,  is  too  small  to  be  used  with  a  nozzle  4.33  inches 
in  diameter,  just  as  a  stack  of  14.76  inches  in  diameter  is  too 
small  for  a  nozzle  having  a  diameter  of  5  06  inches  or  more- 
And  we  are  inevitably  led  to  the  further  conclusion  that  the 
cylindrical  stack,  as  being  also  superior  at  the  smallest  cross- 
section,  must  be  preferred  to  the  conical  stack  if  we  expect 
to  maintain  the  same  vacuum  with  the  two  forms  under  the 
same  conditions.  Likewise  the  conical  stack  should  be 
);iven  different  inclinations,  and  the  narrow  inclination  of 
*',  be  increased  to  J,  as  shown  later  in  Section  X. 

Finally,  we  can  state,  as  a  well-defined  conclusion,  that  the 
blast  pipe  pressure  has  no  influence  upon  the  form  of 
the  stack,  a  conclusion  that  Prussmann  has  already  an- 
nounced as  the  result  of  bis  experiments.  Figs.  19  to  23  and 
li  to  28  show  this  to  be  the  case  without  the  necessity  of  any 
further  references;  for  the  trend  of  the  vacuum  lines  for  the 
three  different  shapes  of  stacks  maintains  the  same  relation, 
sliip  to  each  other  for  all  blast-pipe  pressures,  the  nozzle  di. 
aoieters  remaining  the  same.  This  position  permits  one  to 
choose  any  steam  pressure  that  may  be  desired  for  the  ex. 
periments,  even  though  it  may  not  exactly  correspond  with 
the  blast' pipe  pressures  as  they  exist  in  the  locomotives.  The 
Hanover  experiments  were  now  conducted  with  a  steam 
pressure  of  3.94  inches  of  the  mercury  column,  a  value  which, 
as  was  afterward  established,  corresponded  almost  exactly 
with  that  existing  on  the  standard  passenger  locomotives 
when  running  at  a  speed  of  from  M  to  37  miles  per  hour,  a 
cat-otf  at  .2  stroke,  and  exhausting  through  a  nozzle  of  4.74 
inches  in  diameter.  All  of  the  experiments  with  the  18 
stacks,  of  which  15  were  in  four  different  lengths,  were  made 
with  this  steam  pressure,  the  openings  into  the  air  chamber 
remaining  the  same,  and  all  other  conditions  being  nn- 
cbanged. 

Kach  stack  was  tested  with  five  different  diameters  of  uoz. 
zle  opeoiogs.  In  all  there  were  320  different  combinations  of 
stack  and  nozzle  relations  tested.  In  each  of  these  relations 
there  were  at  least  10  different  positions  of  the  nozzle  em- 
ployed and  as  many  curve  points  marked  with  six  readings 
each  for  the  purpose  of  reaching  a  definite  conclusion. 
(To  be  Contintied.) 


The  Holding  Power  of  Lag  Screws. 

A  correspondent  in  the  Americati  Maehinist  gives  the 
following  information  concerning  some  experiments  he 
made  on  the  holding  power  of  lag  screws: 

The  holes  were  bored  by  a  common  carpenter's  bit  in  8- 
iuch  square  logs,  and  the  screws  put  in  same  as  woald  be 
iu  common  practice,  and  tliey  were  pulled  out  by  the  use 
of  an  Olsen  testing  machine. 
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This  experiment  seems  to  indicate  that  there  is  no  advan- 
tage in  using  too  small  a  bit  when  boring  holes  for  lag 
screws.  For  instance,  the  i  screw  requir.  d  full  as  much 
force  to  pull  out  from  a  }  hole  as  it  would  take  to  pull  out  of 
a  i  hole,  although  it  is  a  great  deal  easier  to  put  the  screw 
in  after  a  |  bit  than  it  is  after  a  |  bit,  and  it  is  certainly 
work  spent  in  the  wrong  direction  to  use  a  bit  smaller  than 
the  core  of  the  screw. 

By  splitting  the  block  and  examining  the  wood  around 
the  screws,  it  will  be  found  that  when  too  small  bits  ate 
used,  the  fibers  in  the 
wood  around  the  screws 
arecrushed  and  destroyed, 
but  when  the  right  size 
of  bit  is  used  the  thread 
in  the  wood  around  the 
screw  looks  clean  cut,  the 
texture  of  the  fibers  is 
prts&ed  and  the  tit  in  the 
wood  on  the  sciew  re- 
sembles the  appearance 
of  a  nut  on  a  bolt. 

When  the  J  screw  was 
screwed  Into  a  |  hole  its 
full  length  of  thread,  or 
five  inches,  it  required  a 
force  of  9,000  pounds  to 

pull  It  out ;  therefore  it  is  safe  enough  for  any  tem- 
porary job  under  a  steady  stress  to  lift  one  ton  in  a  j  lag 
screw,  as  this  gives  about  four  as  factor  of  safely  in 
pulling  out  of  the  wood,  and  there  is  no  danger  of  pulliuK 
off  ihe  screw  itself,  because  at  the  place  of  the  core  where 
it  could  break  it  is  about  \\  inch,  in  diameter  =  0  87 
sqtiare  inch  area. 

Assuming  ultimate  tensile  strength  to  be  50,000  pounds 
per  square  inch,  the  breaking  load  would  be  50,000  X  0.87 
=  18,500  pounds;  thus  there  is  no  danger  at  all  of  the  screw 
Itself  breaking  for  a  load  of  a  ton, 


Gold's  Improved  Sealed  Jet  System  of  Hot  Water  Cir- 
culation, 


A  great  improvement  and  advancement  in  a  hot  water  cir- 
culating system  for  cars  equipped  with  the  Baker  heater  has 
been  recently  developed  by  Mr.  Edward  E.  Gold,  Presiden'' 
of  the  Gold  Car  Heating  Company. 

The  desirable  and  requisite  feature  of  this  style  of  eqnip- 


rise  through  the  pipe  J,  it  enters  the  jet  at  the  opening  C, 
passes  around  through  the  bend  and  owing  to  the  taper  of 
the  nozzle  is  forced  down  the  pipe  wiih  considerable  en- 
ergy. Any  air  which  might  be  mingled  with  the  water  will 
rise  to  the  drum  as  the  water  leaves  the  opening  B. 

The  purpose  of  the  H  inch  tapping  ma4e  into  the  nozzle 
at  the  upper  side  is  to  omit  any  particles  of  nir  that  might 
settle  in  the  jet  proper  when  the  pipes  of  the  car  are  being 
fltled  with  water.  While  this  sealed  jet  can  be  used  to  great 
advantage  on  almost  any  system  of  hot  water  heating  it  has 
given  its  beat  results  when  used  in  connection  with  Gold's 
Duplex  Double  Coil  which  produces  a  double  or  divided  cir- 
culation; one  of  the  pines  running  around  one  side  of  the 
car  and  the  other  on  the  opposite,  as  is  also  shown  in  the 
engraving.  It  will  be  noted  that 
the.apparatus  is  fitted  with  both 
the  Gold  Thermostatic  Steam  Trap 
and  Gold.s  Improved  Train  Pipe 
Valve. 

This  Sealed  Jet  System  has  been 
found  to  work  perfectly  with  either 
fire  or  steam  and  owing  to  the  re  - 
suits  that  have  been  accomplished 
with  it,  it  is  now  being  rapidly  ap- 
plied to  many  car^e  quipped  with  a 
hot-water  circulating  system.  It 
renders  the  fitting  of  a  car  with  a 
Baker  heater  simple  and  easy  and 
it  is  a  compact  fitting  which  pro- 
duces its  good  results  without  any  auxiliary dromsor  jacket* 
to  fre<>ze  or  burst  and  become  a  hindrance  to  the  car.  » 

Many  private  cars  belonging  to  railroad  otilcials  through 
out  the  country  have  been  fitted  with  this  system  which  is 
giving  the  beat  results. 


Section 


The  Brownell  Automatic  Oovemor. 


Sealed 


The  accompanying  illustrations  show  the  governor  used 
by  The  Brownell  Co.,  of  Dayton,  O..  on  their  Automatic 
Engines. 

In  the  illustrations  Fig.  1  is  a  view  of  the  complete  gov- 
ernor. In  Fig.  t  the  main  eccentric  is  removed,  showing 
the  pin  bolted  to  it,  which  fits  into  the  hole  in  the  auxiliary 
eccentric  yoKe.  Fig.  3  shows  this  auxiliary  eccentric  yoke 
removed.    The  springs  are  also  removed  in  this  view. 

As  will  be  seen  the  governor  has  the  usual  arrangement 


Cold's  Sealed   Jet  System   of  Hot  Water  Circulation. 


ment  has  been  to  obtain  a  rapid  circulation  of  the  water 
through  the  pipes  of  the  car. 

The  effects  of  the  rapid  circulation  being  the  more  effusive 
radiation  of  heat  from  the  outgoing  pipes  of  the  coil,  and  in 
consequence  the  more  thofpughly  heated  return. 

When  steam  is  let  into  the  coil  equipped  with  the  Gold 
sealed  jet,  a  complete  circulation  of  the  water  takes  place  in 
from  eight  to  eleven  minutes. and  in  a  correspindingly  short 
length  of  time  when  fire  is  used. 

Heretofore,  on  some  few  railways,  it  has  been  the  practice 
to  jet  the  steam  into  the  water  for  the  purpose  of  securing  a 
more  rapid  circulation,  but  groat  objection  has  been  made 
to  this  from  the  fact  that  it  has  been  impossible  to  use  salt 
water  or  other  non-freezing  liquids  in  the  pipes  when  such 
steam  or  commingler  jet  is  used.  The  result  is  that  the  use 
of  fresh  water  is  made  necessary,  and  immediately  the  steam 
is  shut  off  the  jet  or  the  tre  extinguished  the  pipes  are  very 
liable  to  freeze  aud  burst,  and,  in  some  cases,  wheie  the 
brakenien  or  porters  have  started  a  fire  in  the  stove  where 
the  pipes  were  frozen  the  result  has  been  some  very  teirific 
explosions,  often  blowing  the  car  to  pieces. 

Toe  Gold  Sealed  Jet,  which  can  be  used  with  any  kind  of 
water,  whether  fresh  or  salt,  or  the  regular  Gold  patented 
non-freezing  solution,  the  same  as  now  being  used  in  the 
Broadway  cars,  b  a  double  extra  heavy  fitting,  having  some-, 


of  weights  and  springs,  and  belongs  to  that  class  of  gover- 
nors in  which  the  eccentric  swings  from  a  fixed  point.  The 
principal  feature  of  the  governor  is  the  manner  in  which  the 
motion  of  the  weights  is  transmitted  to  the  main  eccentric 
As  is  shown  in  Fig.  3,  the  weights  are  connected  by  links  to 
the  ears  of  the  auxiliary  eccentric  which  is  fitted  to  turn 
upon  the  hub  of  the  governor  wheel,  so  that  as  the  weights 
are  moved  the  auxiliary  eccentric  is  turned  around  the 
shaft.  This  auxiliary  eccentric  is  fitted  with  a  yoke,  or 
strap,  which  is  shown  in  position  in  F'ig.  2  and  removed  in 
Fig.  3.  In  this  yoke  is  a  hole  which  receives  the  pin  bolted 
to  the  main  eccentric  in  Fig.  2.  Thus,  as  the  auxiliary  eccen 
trie  is  turned  around  the  shaft,  its  yoke  is  thrown  across, 
carrying  with  it  the  main  eccentric,  which  is  thus  moved 
nearer  to  or  farther  from  the  cent«r,  and  thereby  decreasing 
or  increasing  its  throw. 

The  advantages  of  this  ,'>omhination  of  eccentrics  are  that 
the  governor  is  mechanically  locke<1  in  every  position  it 
assumes,  and  can  only  he  moved  by  pulling  on  the  weights, 
the  pull  of  the  valve  having  no  effect  whatever,  while  at  the 
same  time  the  governor  is  free  and  certain  to  act,  sensitive, 
strong  and  durable.  ^ 


Fig.  2. 
The    Brownell    Automatic    Covernor. 


Fig.  3. 


what  the  outward  appearance  of  a  back  outlet  return  bend- 
but  as  can  be  seen  from  its  sectional  view  In  the  accompany, 
ing  illustration,  one  port  of  the  bend  is  carried  into  the  ver. 
tical  section  D,  and  this  port  so  carried  into  the  vertical 
section  is  slightly  tapered  like  the  nozzle  of  a  water  hose. 
At  the  upper  end  of  this  nozzle  there  is  a  small  bole  A. 
tapped  to  one-eighth  inch. 

In  this  condition  the  let  is  connected  wiih  the  expansion 
drum  making  oniy  one  connection  Into  the  droo).  When 
steam  U  turned  on  the  coll  and  the  water  begins  to  heat  and 


To  reverse  the  governor,  the  pin  bolted  to  the  main  eccen- 
tric is  changed  to  the  holes  shown  on  the  opposite  side  in 
Fig.  2,  the  weights  and  springs  are  changed  to  the  holes  pro- 
vided for  them,  and  tbe  operation  i.s  complete.  Engineers 
»ho  have  had  to  reverse  some  of  the  "Chinese  Puzzles"  on 
the  market  will  appreciate  the  simplicity  of  this  operation. 

'^he  governor  is  compact,  yet  all  adjustable  parts  are  very 
accessible.  All  wearing  parts  are  circular  in  torm,  thus  in- 
suring Muooth,  uniform  wear  Th«>  entire  wear  of  tbe  gov- 
ernor is  take*  up  by  two  simple  adjustmcs>>««  i^y^  gover. 
nor  was  desigoc'i  and  patented  bv  H.  C.  C  ba|A.  nf  i-i,. 
Engineering  Dept.  uf  The  Brownell  Co. 
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The  Diamond  Steam  Trap. 

The  steam  trap  which  we  herewith  illustnte.  by  means  of 
a  loogtitudiDal  section,  is  one  that  is  being  made  by  Jenkins 
Bros.,  of  71  John  street.  New  York.  The  principal  upon 
which  it  acts  is  tbaf  apiece  of  metal  expands  as  it  is  placed  in 
contact  with  steam  and  closes  the  outlet,  while  as  the  water 
accumulates  the  metal  cools,  contracts  and  opens  the  outlet* 
The  special  arrangement  of  the  mechanism  is  clearly  shown 
in  the  engrsTing. 

The  steam  connection  is  made  at  Dand  the  outlet  is  at  E. 
Cis  a  plug  of  a  special  material  that  acts  as  the  valve  to 
close  D  by  its  own  expansion.  lA  adjusting  the  valve  for 
service,  steam  is  allowed  to  blow  through  it  until  all  the 
parts  are  thoroughly  heated,  then  the  head  B  is  screwed 
down  until  the  expanding  plug  C  is  against  its  seat.      It  is 


held  in  place  by  the  check  A  and  the  whola  covered  and 
protected  by  a  cap  that  is  screwed  d5wnlh«i  held  in  position 
by  a  set  screw.  Then  as  the  water  accumuiktes  in £Land  the 
interior  of  the  valve  cools  the  plog  C  concrabttf^and  allows 
the  water  of  condensation  to  pass  through  and  out,  but  by 
the  time  it  has  escaped  the  heat  of  the  latter  portion  of  the 
water  or  the  steam  that  is  following  reheats  the  plug,  caus- 
ing it  to  again  expand  and  close  the  opening  at  D. 

Such  a  trap  as  this  will  take  care  of  the  water  condensing 
in  a  line  of  1-inch  pipe  1,000  feet  in  length. 


The  wide  range  covered  by  the  articles  manufactured  by 
the  Trenton  Iron  Company  is,  perhaps,  not  generally  knowq. 
One  of  tbeir  wide-spreading  branches  of  specialties  is  the 
making  of  wire  and  wire  ropes  of  all  kinds,  cable  hoists, 
mine  haulage  and  other  equipments  for  the  transportation 
of  materials  by  means  of  wire  rope.  Then  comes  the  other 
specialties  of  music  wire,  dress  stays,  corset,  clock  springs 
and  umbrella  wire,  the  quality  of  which  is  superior  to  that 
of  imported  brands,  for  quality  rather  than  quantity  is  the 
object  aimed  at,  and  one  evidence  of  this  superior  quality  is 
to  be  found  in  the  numerous  awards  granted  them  at  the 
Columbian  exposition  in  Chicago,  where  they  had  a  large 
and  interesting  display,  one  feature  being  a  coil  of  wire  in 
one  piece  33  miles  long  and  weighing  but  11  pounds.  They 
have  recently  produced  a  special  grade  of  resistance  wire 
for  electrical  beaters  that  is  meeting  with  great  favor. 
Other  lines  are  the  locked  wire  rope,  Bleicher's  wire  rope 
tramways  and  a  bale  tie  known  as  the  "Anchor"  tie.  To 
assist  in  the  dissemination  of  information  regarding  the 
use  of  wire  and  wire  rope  they  have  published  a  little  book 
entitled  "  Wire  Rope  Transportation  in  All  its  Branches," 
describing  the  different  systems  of  wire  rope  tiamways, 
cable  hoists,  surface  and  underground  haulage  plants,  the 
equipments  for  which  are  manufactured  by  the  company. 
It  also  contains  descriptions  of  many  of  the  lines  built  by 
them  with  illustrations  taken  from  photographs.  In  addi- 
tion to  this  it  also  contains  considerable  information  of 
value  to  engineers.    It  is  sent  free  on  application. 


The  Q.  &  0.  Co.  have  recently  put  a  new  wood  preserva. 
tive  upon  the  market.  The  attention  of  the  company  was 
called  to  this  in  connection  with  its  work  in  the  develop- 
ment of  the  Servis  tie  plate.  The  new  compound  is  known 
as  the  Q.  &  C.  Carbolineum  or  wood  preservative,  but  it  is 
by  no  means  an  untried  article,  as  it  has  been  in  use  by  sev- 
eral street  and  steam  railroad  companies  for  a  number  of 
years.  The  uses  to  which  it  can  be  applied  are  very  numer- 
ous, and  it  will  l><!  found  to  be  especially  valuable  to  the  car 
builder  who  can  use  it  to  great  advantage  either  for  car  tim- 
bers or  for  the  ends  only,  and  for  the  floors  of  stock  cars, 
while  in  other  railroad  work  it  will  be  useful  in  the  con- 
struction of  platforms,  crossings,  signal  box,  and  in  fact 
wherever  either  wet  or  dry  rot  is  possible  and  finally 
it  is  claimed  to  be  a  sure  preventive  against  the  teredo. 

Cambkia  Ibon  Company  and  tbr  Latrobb  Stekl  Com- 
PAHT.— Mr.  L.  R.  Pomeroy  announces  that  he  has  been  ap- 
pointed sales  agent  for  these  two  companies  with  an  office 
at  33  Wall  street.  New  York. 

Messrs.  Burnhaos  Williams  &  Company  announce  *Aa 
Messr*.  Samuel  M.  Vanolain.  Alba  B.  Johnson  and  George 
Burnham,  Jr  -^rt  admitted  into  partaership  Ui  tkeir  firm 
on  J—  *•*• 


Improved  Freight  Service  South. 

I  In  keeping  with  the  general  policy  adopted  by  the  South- 
ern Railway  since  its  reorganization  the  management  has 
instituted  an  entfrely  new  freight  service,  which  will,  no 
doubt,  be  welcomed  with  delight  by  all  Southern  merchants 
and  shippers.  Taking  eflect  on  December  31, 18S6,  this  road 
will  operate  both  South  and  Northbound  in  connection  with 
the  Old  Dominion  S.  S.  Company,  from  Pier 26,  t('  R.,  New 
York  City  via  Norfolk  (Pinner's  Point),  Va.,  instead  of 
via  West  Point,  Va.,  as  heretofore;  and,  while  this  change 
in  itself  is  a  manifest  advantage,  tbe  officials  have  gone  even 
further  by  introducing  a  daily  steamer  service  from  and  to 
this  port,  which  will  be  the  means  of  their  tieing  able  to 
make  from  12  to  24  hours  less  on  all  freights  to  any  point 
in  the  South  and  Southwest,  as  former  service  was  only  a 
trl-weekly  one. 

The  freight  lines  thus  operated  are  the  Piedmont  Air  and 
Paint  Rock  Lines,  both  pepnlar  for  years  past  as  fast  freight 
lines  South. 

Tbe  unswerving  energy  constantly  displayed  by  the  South- 
em  Railway  toward  giving  to  the  public  the  very  best  possi- 
ble freight  service  available,  will,  no  doubt,  be  amply  re- 
warded and  recognized  by  all  shippers,  in  increased  patron- 
age over  its  various  lines,  and  in  the  race  for  speed  and 
dispatch,  the  Piedmont  Air  and  Paint  Rock  Lines  can,  with 
the  daily  steamers  of  tbe  Old  Dominion  Steamship  Company, 
show  a  clean  pair  of  heels  to  all  competing  lines  to  any 
points  they  reach. 


Big  Verdict  Againat  Pullman. 

Judge  Butler  filed  an  opinion  in  United  States  Circuit 
Court  to-day,  dismissing  tbe  exceptions  to  and  confirming 
the  report  of  Theodore  M.  Etting,  tbe  Master  in  the  Centra' 
Transportation  Company-Pullman  Palace  Car  Company 
case.  Under  the  finding  there  is  an  award  of  $2,522,000  and 
eleven  years'  interest  in  favor  of  the  Central  Transportation 
Company. 

The  suit  was  brought  by  the  Central  Company  to  recover 
rentals,  and  it  has  been  in  litigation  for  a  long  while.  Judge 
Butler  said  that  the  Master  was  appointed  in  pursuance  of 
the  opinion  filed  Dec.  18, 1804,  to  ascertain  the  value  of  the 
property  transferred  and  the  amount  of  its  earnings.  Tbe 
Master  found  the  value  to  be  $2,522,000,  and  reports  that  no 
estimate  of  earnings  can  be  made  from  the  data  furnished, 
and  that  the  Pullman  Company  failed  to  produce— though 
requested  to  do  so— evidence  in  its  possession. 


The  Pilgrim  (holiday  number)  is  full  of  bright  sketches 
—prose,  poetry  and  illustrations— by  bright  writers  and 
artists.  Entirely  original,  new  and  entertaining.  Mailed 
free  to  any  address  on  receipt  of  six  (6)  cents  in  postage 
stamps.  Write  to  Geo.  H.  Heafford,  publisher,  415  Old 
Colony  Building,  Chicago,  III. 


An  enigmatical  bill  of  fare,  for  a  dinner  served  on  the 
dining  cars  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway, 
will  be  sent  to  any  address  on  receipt  of  a  two-cent  postage 
stamp.  Apply  to  Geo.  H.  Heafford.  General  Passenger 
Agent,  Old  Colony  Building,  Chicago,  III. 

The  passenger  department  of  the  New  York  Central  & 
Hudson  River  Railroad  has  issued  a  pamphlet  advertising 
New  York  as  a  winter  resort.  It  contains  64  pages  of  infor- 
mation about  hotels,  theaters,  shops,  restaurants,  notable 
buildings,  localities,  etc.,  and  directions  for  getting  about. 
There  is  an  original  map  of  New  York,  made  expressly  for 
the  book,  and  is  printed  in  colors.  A  copy  will  be  sent  free, 
post  paid,  to  any  address  in  the  world  on  receipt  of  two  2- 
cent  stamps,  by  George  H.  Daniels,  General  Passenger 
Agent,  Grand  Central  Station,  New  York. 


The  Standard  Boiler  Company,ofChicago,report  a  good  busi 
ness  during  the  past  year.  They  have  moved  into  their  new 
oflSces,  1120  and  21  Marquette  Building.  These  boilers  are 
built  by  the  well-known  flrm,Link-Belt  Machine  Company,  of 
Chicago,  who  have  put  in  new  and  improved  machinery  foj 
their  manufacture,  reducing  the  prime  cost  as  well  as  mak- 
ing the  various  parts  interchangeable.  During  the  past 
year  a  number  of  fine  plants  have  been  insUlled,  among 
others  being  4,000  horse  power,  for  the  North  Chicago  Street 
Railroad  Company  at  their  new  power  station  at  Hawthorn 
avenue.  500  horse  power,  for  the  Cincinnati  Edison  Company, 
at  Cincinnati,  O.;  600  horse  power  for  the  Western  Electric 
Cempany,  at  their  factory  in  Chicago,  and  various  others. 
The  report  prospects  for  the  coming  year  is  good. 

The  Russell  Wheel  and  Foundry  Company  are  very  busy 
in  making  logging  cars ;  have  orders  ahead  for  two  months- 
They  make  cars  for  special  purposes,  such  as  for  soda  ash 
work  and  for  blast  furnace  works ;  also  flat  cars  for  street 
railway  service. 

A  good  natu red  German,  who  was  the  prosperous  proprie 
tor  of  a  considerable  clothing  business  in  a  country  town 
bad  in  his  employ  a  clerk  named  John,  whom  h»  had  ad- 
vanced from  cash  boy  to  bead  clerk,  and  wbo  had  for  many 
years  been  an  attache  of  tbe  store.  Since  his  promotion  John 
had  several  times  asked  for  a  raise  in  his  salary,  and  each 
time  his  request  had  been  granted.  One  morning  John 
again  appeared  at  the  old  merchant's  desk  with  another  re 
quest  fir  an  increase  of  f  10  per  month.  "Vy,  Sohn,"  said 
the  employer,  "I  dink  I  bays  you  putty  veU  alretty ;  vat  for  I 
bays  you  anymore  »"  "Well,"  replied  John,  confidently  "lam 
your  principal  help  b«re;J  I  have  worked  you  up  a  large  trade; 
I  know  every  deUil  of  tbe  business,  and  indeed  I  think  you 
coulii  not  get  along  without  me."  "Is  that  soT  exclaimed 
tke  German,  "Mein  GottI  Shon,  vot  vood  I  do  suppose  you 
vas  to  die  r  "Well,"  hesiutcd  John,  "I  suppose  you  would 
havetogetalong  without  me  then."  The  "old  man"  took 
several  whiffs  from  his  big  pipe  and  said  nothing.  At  last 
he  gravely  remarked:  "Veil,  Shon,  I  guess  you  petter  gon- 
slder  yourtelf  dead,"  *      •-         « 


OP  OFFICIAL  CHANOKS   IN  JAN0ABT. 
We  note  tbe  following  changes  of  officers  since  our  last 
issue.    Information  relative  to  such  changes  is  solicited. 

Atlanta  <fr  West  Point.— Ur.  Robert  T.  Pace  baa  been  ap- 
pointed  Purchasing  Agent  for  this  road  and  the  Western 
Railway  of  Alabama. 

Atlantic  «£•  Part/if.- Mr.  Charles  W.  Smith  has  been  ap- 
pointed Receiver  to  succeed  Messrs.  Aldace  F.  Walker  and 
John  J.  McCook,  who  resigned  a  few  weeks  ago. 

Augusta  Southern. — James  N.  Jackson  is  President  and 
General  Manager;  P.  H.  Langdon.  Vice-President,  and  W. 
F.  Scofleld.  Superintendent,  Secretary  and  Treasurer. 

Boston  dk  Maine. — General  Manager  T.  A.  Mackinnon  has 
been  appointed  First  Vice-President  with  authority  over 
the  operative  and  constructive  departments.  Division  Su- 
perintendent Geo.  F.  Evans  has  been  appointed  Assistant 
General  Manaj^er,  with  headquarters  at  Boston,  and  Assist- 
ant Division  Superintendent  William  G.  Bean  has  been  ap- 
Eointed  Superintendent  of  the  Southern  Division  wilb 
eadqnarters  at  Boston. 

BaUimore  &  Lehigh.— Mr.  G.  W.  Seidel  has  been  ap- 
pointed Master  Mechanic,  with  headquarters  at  Baltimore, 

Chateaugay.—Vf .  W.  Conaughty  has  been  appointed  Su- 
perintendent. 

Chicago  &  Great  TTeafem.— Purchasing  Agent  James 
Warwick  has  resigned. 

Chicago,  Rock  Island  <*  Po«/lc.— Foreman  of  Car  De- 

Fartment  George  Hesnan   has  been   appointed  General  Car 
nspector,  with  headquarter-!  at  Grano  Junction,  Colo. 

Chicago  &  Eastern  Illinois.— Mr.  Thomas  A.  Lawes  has 
been  appointed  Superintendent  of  Motive  Power  to  succeed 
Mr.  Allen  Cooke,  resigned. 

Cleveland,  Cincinnaii.Chicago  &  St.  Louis. — George  Toz- 
ser  has  been  appointed  Purchasing  Agent. 

£ast  Broad  Top.— Actiug  Superintendent  A.  W.  Green- 
wood has  been  appoin'ed  Superintendent. 

£ri«.— General  Foreman  Willard  Kells,  of  the  Meadville, 
Pa.,  shops,  has  been  appointed  Master  Mechanic  of  the 
Cleveland  shops. 

Master  Mechanic  George  Donahue  has  been  transferred 
from  the  Cleveland  shops  to  Meadville,  Pa. 

Erie  Lines  West.— Co\.  A.  M.  Tucker  will  hereafter  have 
the  title  of  General  Agent  with,  headquarters  at  Cleveland. 

Forest  City  &  Siottx  City.— John  F.  .Way  has,  been  ap- 
pointed Receiver. 

Oalveston,  La  Porte  &  ^oua/on.— Messrs.  T.  W.  House 
and  M.  T.  Jones  have  been  appointed  Receivers. 

Or  eat  Northern  of  EnylaTui.— Mr.  H.  A.  Ivatt  has  been 
appointed  Locomotive  Superintendent  to  succeed  Mr. 
Patrick  Sterling,  deceased. 

Hooseu;  Tunnel  <fc  Western.— Mr.  W.  D.  McNeill  has  been 
appointed  Master  Mechanic,  with  headquarters  at  Reads- 
boro,  Vt. 

Hutchinson  <£'  Southern.— Ur.  L.  E.  Walker  has  been 
appointed  Receiver. 

Illinois  Centra/.- Assistant  Superintendent  of  Motive 
Power  J.  J.  Casey  has  resigned. 

Indiana,Decatur  dh  Western.— The  followingappointments 

are  announced:   President, Woodford:  'Treasurer,  F.  H. 

Short;  Auditor,  G.  W.  Lishawa;  Secretary  and    Purchasing 
Agent,  George  R.  Balch. 

Kansas  City,  Fort  Scott  ut  .,M«»ip/ii«.— Freight  Traffic  Man- 
ager E.  S.  Washburn  has  been  made  Vice-President,  his 
former  office  havmg  been  abolished. 

Kansas  City,  Pittstnirg  <£•  Gulf.—Mt.  Ira  C.  Hubbell  has 
lieen  appointed  Purchasing  A^ent.  His  duties  also  embrace 
the  lexarkana  &  Fort  Smith,  and  Kansas  City  &  Independ- 
ent Air  Line. 

Keokuk  &  If e8<er».— Trainmaster  J.  P.  Boyle  has  been 
appointed  Superintendent,  with  headquarters  at  Keokuk, 
Iowa. 

Litna  Northern. — Mr.  C.  W.  Risley  has  been  'appointed 
Superintendent,  with  headquarters  at  Lima. 

Macon  &  Birtningham. — Mr.  J.  R.  Lane  has  been  ap- 
pointed Superintendent  of  Transportation,  Roadway  and 
Machinery. 

Missouri,  Kansas  d:  7'e«a«.— Superintendent  of  Motive 
Power  William  O'Herin  has  been  made  Superintendent  of 
Machinery  and  Equipment,  and  will  have  charge  of  both  the 
locomotive  and  tbe  car  departments.  The  office  of  Superin- 
tendent of  Car  Department  is  abolished,  and  Mr.  John  Doyle 
has  been  appointed  General  Master  Car  Builder. 

Nevada  Southern.— R.  S.  Seibert  is  Receiver  and  General 
Manager,  with  office  at  Los  Angeles,  Cal.;  L.  Vanderwerker 
is  General  Agent  for  Receiver,  with  office  at  Manvel,  Cal. 

New  York  &  Sea  Beaeh. — Treasurer  James  T.  Nelson  has 
been  appointed  Receiver. 

Florida  Southern. — Mr.  W.'  H.  Young  has  been  appointed 
Master  Mechanic. 

Pecos  Valley. — General  Manager  J.  N.  Miller  has  resigned 
and  will  be  succeeded  by  Mr.  E.  O.  Faulkner,  who  has  Been 
elected  Vice-President  and  General  Manager. 

Port  Jervis,  Monticello  &  New  For*.— The  following 
appointments  are  announced:  President,  Thomas  Waller; 
Vice-President,  George  N.  McKibben;  Secretary,  Frederick 
C.  Reed,  and  Treasurer,  S.  Harrison  Wagner. 

Rock  Island  dt  Peoria. — Mr.  Hiram  S.  Cable  baa  been 
chosen  Vice-President. 

St.  Louis,  Alton  dk  Terre  Haute. — Assistant  General  Man- 
ager C.  F.  Parker  has  been  appointed  General  Manager. 

St.  Louis,  Kennett  dt  Southern.— It.  B.  Houck  has  been 
appointed  Superintendent  with  office  at  Caruthersville,  Mo. 

Seaboard  Air  Line.— Mr.  James  Warwick  has  been 
appointed  General  Purchasing  Agent. 

South  Haven  db  Eastern. — General  Manager  R.  H.  Eng- 
land has  resigned  and  wil]  be  succeeded  by  Mr.  M.  V.  Mere- 
dith, of  Saginaw,  Mich.,' formerly  a  Division  Superintendent 
on  the  Flint  &  Pere  Marouette. 

Spokane  Falls  dt  iVorfAern.— Assistant  General  Manager 
Austin  Corbin  2d,  has  t>een  promoted  to  General  Manager. 

Southem.-Mr.  T.  S.  Inge  has  been  appointed  Master 
Mechanic  at  Burlington,  N.  C. 

Terminal  Railroad  Association  at  St.  Louis. — Yard- 
master  E.  Dunlap  has  been  appointed  Acting  Superin- 
tendent. 

Vandalia  Zin^.— President  Wm.  R.  McKeen|retired  at  the 
annual  election.  Superintendent  J.  J. 'lurner,  of  tbe  Pitts- 
buric,  Cincinnati,  Chicago  &  St.  Louis,  has  been  appointed 
Vice-President  and  General  Manager. 

Master  Mechanic  Wm.  C.  Arp,  ot  the  Pennsylvania  Com- 
panv,  at  Dennison,  O.,  has  been  appointed  Superintendent 
of  Motive  Power,  with  headquarters  at  Terre  tiaute,  Ind. 

Velaaco  Terminal.  -Mr.  L.  L.  Foster  has  been  appointed 
Second  Vice-President  and  General  Manager. 

Wheeling  dk  Lake  Erie.— Mr.  F.  C.  Gates  has  been 
appointed  Acting  Purchasing  Agent. 


^mpio^mtnt 


A  young  man  having  a  mechanical  education  is  desirous  of 
advancing  by  means  of  hard  work  and  is  open  to  an  engage- 
ment as  car  or  locomotive  draftsman.  He  has  a  thorough 
knowledge  of  car  construction,  embracing  all  classes  of  cars 
used  in  passenger  or  freight  service,  including  sleeping  and 
parlor  cars.  He  has  had  six  years'  experience  in  car  drafting, 
latterly  in  charge  of  such  work.  He  has  a  general  and  theo- 
retical knowledge  of  locomotive  work  but  no  actual  experi- 
ence. References  given.  Address  "  Dbaptsman,"  care  this 
paper. 
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The  boiler  of  a  locomotive  drawing  the  New  York  and 
Philadelphia  express  train  on  the  Delaware,  Lackawanna 
&  Western  Railroad  exploded  near  Cassville,  N.  Y. .  Feb. 
18,  killing  both  the  engineer  and  fireman. 

The  Brooks  Locomotive  .Works  has  an  order  from  the 
Northern  Ohio  for  building  six  Mogul  eugineH  with  IS-inch 
by  24-inch  cylinders.  These  engines  are  duplicates  of  those 
for  the  Lake  Erie  &  Western,  which  operates  the  Nortbem 
Ohio. ':■■'"%. 

The  Barney  &  Smith  Manufaciuring  Company,  of  Day- 
ton. O.,  will  built  fpr  C.  J.  Hamlin,  of  Buffalo,  a  private 
car  for  the  transportation  of  racehorses.  It  will  be  62  feet 
long,  and  will  lie  carried  on  six-wheeled  trucks  with  steel- 
tired  wheels. 

The  ('hicago  &  Northwestern  Railway  is)  now  equipping 
its  freight  cars  with  Westinghouse  air  brakes  at  the  rate 
of  25  cars  per  <lay.  The  foundation  brakes  are  at  the  same 
time  thoroughly  overhauled  and  made  to  conform  to  M.  C. 
B.  standards. 


The  Lehigh  Valley  Railroad  is  in  the  market  for  2,000 
freight  cars. 

The  Delaware,  Lackawanna  &  Western  will  soon  place 
orders  for  1,000  freight  cars.  ' 

The  Central  Vermont  Railroad  Company  is  having  13 
passenger  coaches  built  by  Jackson  &  Sharp. 

The  Adirondack  &  St.  Lawrence  has  ordered  10  locomo- 
tives from  the  Schenectady  Locomotive  Works. 

It  is  stated  that  the  Missouri,  Kansas  &  Texas  has 
decided  to  build  new  repair  shops  at  Sedalia,  Mo, 

The  Lake  Superior  and  Ishpeming  Railway  has  ordered 
10  locomotives  from  the  Pittsburg  Locomotive  Works. 

An  order  for  400  ore  cars  for  the  Lake  Superior  &  Ish- 
peming road,  has  been  placed  with  Wells  &  French. 

^  V 

The  Elliott  Car  Works, jGadsden,  Ala.,  are  building  150 

freight  ca^s  for  the  Chatt^ooga,  Rome  &  Columbus. 

"^^      _ ''^"^ 

The  Ohio  Ri^f'Sailroad  has  ordered  300  carslfrom  the 

Ensign  Manufacturing  Company,  Huntington,  W.  Va. 

The  Chicago  &  North  Western  has  ordered  100  furniture 
cars  from  the  Haskell  &  Barker  Car  Co.,  Michigan  City, 
In<l. 


The  Erie  has  ordered  1,700  cars  from  the  Michigan- 
Peninsular  Car  Company  and  500  from  the  Buffalo  Car 
Company. 

The  Paris  Oas  Company  is  putting  a  Luhrig  gas  tram  car 
on  the  Paris  Omnibus  Company's  tramway  lines  by  way  of 
experiment. 

The  Pennsylvania  Railroad  Company  has  ordered  the 
con.struction  of  .500  new  gondola  hopper  coal  cars  at  the 
Altooua  shops. 

The  Wheeling  &  Lake  Erie  Railroad  has  ordered  1,000 
freight  cars  from  the  Barney  &.  Smith  Car,,Company, 
Dayton,  Ohio. 


The  Baldwin  Locomotive  Works  has  received  la^  order, 
from  the  Cincinnati,  Jackson  &  Mackinaw  Railroad  for 
live  locomotives. 


The  Great  Northern  Railway  Company  is  equipping  its 
freight  cars  with  the  New  York  Air  Brake  Company's 
latest  form  of  quick  action  air  brake. 

Rumors  indicate  that  in  the  near  future  the  Cincinnatil 
Jackson  &  Mackinaw  road  will  give  orders  for  a  consid- 
erable number  of  locomotives. 


The  locomotives  under  construction  in  the  works  of  the 
<irant  Locomotive  Works  at  the  time  of  their  failure  have 
l>een  completed  by  Siemens  &  Halske  and  are  now  for  sale. 

The  South  Baltimore  Car  Works  has  contracted  to  build 
400  fright  cars  for  the  West  Virginia  &  Pittsburgh  Rail- 
roatl  Com|>any.  and  300  coal  cars  for  several  coal  com- 
Itauies. 


The  Baldwin  Locomotive  Works  has  a  contract  for  32 
additional  l.jcomotives  t<>  go  t.)  Russia.  These  engines 
will  be  10-wheeled  com|K>uDd  passenger  engines  and  will 
burn  naphtha. 


The  practice  of  taking  the  control  of  heating  apparatus 
on  sleeping  cars  from  the  ix)rters  and  putting  it  in  control 
of  the  train  crew,  is  extending.  Orders  were  recently 
i*«ue»l  oQ  s..me  divisions  of  the  Peuusvlvania  transferring 
these  duties  to  the  trainmen. 


The  Lehigh  Valley  Railroad  has  ordered  five  heavy  loco- 
motives from  the  Baldwm  Lr>comotive  Works.  The  en- 
gines will  have  ?2-inch  by  28-inch  cvlinders,  and  are 
tended  for  service  on  heavy  grades. 


ing  a  train  of  four  cars  which  was  switched  by  tbe  motors 
from  the  incoming  to  the  outgoing  tracks  and  up  to  the 
cable  sheaves  several  times.  The  car  made  two  round 
trips  over  the  bridge  to  the  satisfaction  of  the  officials  pres- 
ent. 


The  New  York  Central  has  given  an  order  for  2,156 
freight  cars,  of  which  the  Buffalo  Car  Company  received 
1.2.50,  the  Union  Car  Works  500,  and  .the  Barney  &  Smith 
Company  400.  The  first  two  allotments  are  coal  cars,  and 
the  last  platform  cars. 

The  New  York,  Chicago  &  St.  Louis  has  put  into  service 
the  10  new  freight  engines  recently  received  from  the 
Brooks  Locomotive  Works  and  the  Schenectady  Works, 
and  are  much  pleased  with  them.  They  will  soon  receive 
three  switchers  from  tbe  same  builders.  -  ■■ ., 


The  10  mogul  locomotives  ordered  by  the  Illinois  Cffltral 
from  tlie  Brooks  Locomotive  Works  will  have  19-incb  by 
36-inch  cylinders,  Belpaire  Iwilers  62  inches  in  diameter, 
driving  wheels  56  inches  in  diameter  and  long  fireboxes. 
The  total  weight  of  the  engine  will  be  about  125,000  pounds. 


A  policy  of  rig^  economy  has  been  decided  upon  by  the 
new  Atchison  management  in  order  to  make  a  saving  of  at 
least  $1,000,000  a  year.  President  Ripley  is  making  a  tour 
of  inspection  of  that  system  with  the  sole  purftose  of  noting 
the  different  points  whare  the  reductions  can  best  be  made. 
— San  Frandaco  Bulletin.  ">   '.' . 


Indian  Engineering  is  authority  for  the  statement  that 
a  German  has  been  granted  a  75  years'  concession  for  the 
construction  of  a  carriage  road  from  Teheran  to  Bagdad. 
He  has  .also  obtained  a  90  years'  concession  for  a  steam  or 
electric  tramway,  10  miles  in  length,  from  Teheran  to  the 
villages  north  of  the  city. 

The  Monterey  &  Mineral  Belt  Railway,  of  which  ex- 
General  Manager  Robitison.  of  the  Monterey  &  Mexican 
Gulf  road,  is  one  of  tbe  owners,  is , to  be  extended  to  Mate- 
huala,  a  rich  mining  section  south  of  Monterey.  The  road 
is  now  in  operation  a  distance  of  20  miles,  and  is  doing  a 
heavy  ore  business. — San  Franciaco  Bulletin. 

The  new  hospital  for  employees  of  the  Atchison.  Topeka 
&  Santa  Fe  Railroad  at  Topeka  has  been  opened.  It  is  a 
large  and  handsome  building,  four  steries  high,  and  cost 
about  $125,000.  The  Santa  Fe  Hospital  Association,  sup- 
ported by  assessments  upon  the  employees,  was  chartered 
in  1891.  This  association  controls  this  hospital  and  also 
those  at  La  Junta  and  Las  Vegas. 

The  Westinghouse  Electric  &  Manufacturing  Company, 
is  equipping  the  Turtle  Creek  Valley  branch  of  the  Penn- 
sylvania Railroad  with  an  overhead  trolley  wire  to  test 
Wastinghouse-Baldwin  electric  locomotive.  This  branch 
runs  from  Brinton  to  Murraysville,  Pa.,  and  is  about  11 
miles  long.  The  new  locomotive  is  now  at  the  Westing- 
house Electric  Company's  Works. 


At  a  meeting  of  the  shareboldere  of  tiie  Mount  Yamalpais 
Scenic  Railway  Company,  held  early  in  Febnutry.  Sidney 
B.  Cashing  was  elected  President:  David  McKay.  Vice- 
President;  Louis  L.  Janes,  Secretary,  and  the  First  National 
Bank  of  San  Francisco,  Treasurer.  A  contract  for  grading 
and  track  laying  was  let  to  the  California  Oonstructiou 
Company  and  work  lias  already  begun.  (>>ntract8  are 
about  to  be  let  for  engines,  boilers,  dynamos  and  other 
requisites  for  generating  power.  Work  on  tlie  power 
house  will  be  commanoed  at  oooe. 


Some  new  machinery  is  being  installed  in  tbe  shops  of 
the  car  department  of  the  Lake  Shore.niad.  At  Cleveland 
a  new  105  horse  power  Buckeye  engine  having  a  cylinder, 
14^  by  36  inches,  will  be  put  in,  and  also  a  No.  3  Fay  di- 
mension planer  which  can  dress  simultaneously  four  sides 
of  a  timber  20  by  36  inches  and  reduce  the  size  2  inches  at 
one  passage  through  the  machine.  At  the  Adrian  shops  a 
No.  3  Putnam  wheel  borer  will  be  installed,  and  at  the 
Englewood  shops  a  No.  7  Greenlee  hollow  chisel morticer, 
with  straight  and  angle  boring  attachments. 

The  Lake  Shore  &  Michigan  Southern  Railway  placed 
car  orders  last  month  as  follows:  With  the  Michigan- 
Peninaular  Car  Company,  500  drop  bottom  coal  cars  of  60,- 
000  pounds  capacity  and  500  standard  box  can  of  60,000 
pounda  capacity:  with  the  Madison  Car  Company,  2,50  coal 
cars  and  250  box  cars;  with  the  Wells  &  French  Company, 
2.i0  box  cars;  with  the  Union  Car  Company,  250  coal  and 
100  box  cars,  which  are  to  be  lettered  for  the  Pittsburgh  & 
Lake  Erie  and  to  be  delivered  prior  to  May  1.  ^11  the 
other  coal  cars  are  also  to  t>e  delivered  prior  to  Mi^-  1.  but 
the  box  cars  are  to  be  delivered  during  AugiLst  and  Sep- 
tember. 


in- 


The  entire  Pennsylvania  system  has  adopted  the  practice 
of  covering  the  handrails,  cylinder-head  casings,  steamchest 
casings  and  other  parts  of  locomotives  with  paint,  instead 
of  giving  them  a  bright  finish  as  has  been  the  custom  from 
time  immemorial.  The  enginemen,  it  is  said,  are  also  re- 
quired, much  to  their  disgust,  to  take  off  the  deer  horns, 
stars  and  other  unofficial  ornaments  that  have  decorated 
their  engines  in  the  past. 

The  Pennsylvania  Railroad  has  issued  orders  for  tbe  con- 
struction of  38  new  locomotives  in  the  Altoona  and  Juniata 
shops.  Six  class  "  U"  switch  engines  and  12  class  "  M' 
switching  engines  will  be  built  at  the  Altoona  shops,  and 
eight  class  "  L"  heavy  fast  passenger  engines  and  13  new 
compound  moguls  will  be  built  at  the  Juniata  shops.  A  por- 
tion of  the  switching  engines  and  moguls  are  intended  for 
lines  west  of  Pittsburg,  and  five  of  the  new  class  "L" 
engines  are  for  the  Panhandle. 

The  Cosmopolitan  Magazine  offers  $3,000  in  premiums 
which  will  be  awarded  to  motor  carriages  exhibiting  the 
greatest  excellence  in  a  trip  to  be  madeon  Decoration  Day, 
May  30,  between  City  Hall  Park  and  the  Cosmopolitan 
Bitilding  at  Irvington-on-Hudson.  The  round  trip  is  about 
52  miles.  The  following  points  will  be  considered  in  mak- 
ing the  award  :  Speed,  50  points:  simplicity  and  durability 
of  construction,  25;  ease  in  operating  and  safety,  15;  cost, 
10.    Entries  must  be  made  before  May. 

The  first  official  exhibition  of  the  electric  motors  used  to 
switch  the  cars  on  the  Brooklyn  Bridge  was  made  February 
8,  in  the  presence  of  President  Howell,  Vice-President  J.  S. 
Page  and  Trustees  Keeney  and  Henriques.  The  motor  car 
was  coupled  to  three  of  tbe  ordinary  passenger  cars,  mak- 


Representatives  of  the  Carnegie  Steel  Company  and 
Bethlehem  Iron  Company  appeared  before  the  Senate 
Committee  on  naval  affairs  last  month  to  protest  against 
the  enactment  of  Senator  Smith's  bill  providing  for  the 
erection  of  a  government  armor-plate  plant  in  Washington. 
These  companies  asserted  that  to  equip  such  a  plant  would 
cost  more  than  $4,000,000,  «Dd  they  argued  that  in  view  of 
the  fact  that  immense  sums  had  been  invested  by  private 
persons  ia  this  business  at  tbe  suggestion  of  tbe  Govern- 
ment, it  would  be  unjust  for  tbe  Government  to  render 
that  outlay  useless  by  tbe  consnxiction  of  competing  works 
that  could  do  the  work  no  better  and  no  cheaper. 

Tbe  annual  report  te  tbe  stockholders  of  the  Chicago  &. 
Alton  Railroad,  issued  last  month,  shows  the  net  earnings 
for  1895  to  be  $2,819,493.  an  increase  of  $155,944  compared 
with  1894.  President  Blackstone,  in  the  report,  takes  occa- 
sion to  declaim  against  what  he  terms  popular  control  of 
railroads.  He  sets  forth  that  the  Supreme  Court  of  the 
United  States  long  ago  held  that  the  charter  of  a  railroad 
corporation  is  a  contract  within  the  meaning  of  the  con- 
tract clause  of  the  constitution,  but  that  the  people  Iiave 
failed  to  remember  their  side  of  the  contract.  One  of  the 
provisions  of  such  contracts  is  that  railroads  shall  always 
have  power  to  collect  reasonable  rates,  but  the  state  has 
passed  a  law  enabling  a  state  board  to  limit  railway  rates 
at  their  discretion. 


It  is  reported  that  successful  arrangements  for  prevent- 
ing damage  to  merchandise  through  excesuve  cold  have 
been  experimented  with  on  a  G«rman  railroad.  The  win- 
ter 1894-5,  which  was  particularly  severe  throughout  Cen- 
tral Europe,  caused  great  losses  of  perishable  freight  in 
transit  during  the  winter  months.  It  was,  therefore,  pro- 
posed to  beat  freight  cars  carrying  such  goods.  A  stove 
in  the  center  part  of  tbe  car,  which  is  fed  from  without, 
supplies  the  necessary  warmth,  and  a  thermometer,  which 
is  vi8it>le  from  tbe  outside,  reveals  to  the  inspector,  whose 
duty  it  is  to  ascertain  the  temperature  of  each  car  at  every 
station,  whether  he  has  to  open  the  ventilators  on  top  to 
reduce  the  heat  or  whether  new  fuel  ought  to  be  introduced 
to  keep  up  the  fire  and  increase  the  temperature.  A  slight 
additional  freight  is  charged,  and  as  .the  shippers  prefer 
this  increase  to  tbe  uncertainty  of  the  weather,  the  entire 
system  is  said  to  have  been  pronounced  a  success  on  all 
sides.  

BradxlretefB,  in  reviewing  the  gro^s  earnings  of  railways 
in  January,  1896,  had  the  following  to  say  regarding  tlie 
large  increase  :  *'  January-  gross  earnings  may  be  classed 
as  very  satisfactory ,  showing  as  they  do  a  continuance  and 
accentuation  of  previotis  favorable  conditions  and  the 
practical  disappearance  of  many  unfavorable  features 
which  have  marked  gross  earnings  reports  for  the  pa.st  few 
mouths.  The  total  earnings  of  126  railroads  for  January 
aggregate  $37,761,005,  an  increase  over  January  a  year 
ago  of  11.3  per  cent.,  tliis  large  gain  being  made  on  a  total 
of  92,766  miles,  an  amount  which  may  Ite  regarded  as  truly 
representative  of  the  country's  o^rated  railroads.  Not 
only  is  the  gain  shown  in  January  in  excess  of  that  re- 
corded for  some  time  past,  but  the  number  of  large  in- 
creases is  larger  and  decreases  are  smaller  in  numl<er  and 
in  volume  than  for  many  months  (tasU  In  fact,  the  month 
just  closed  makes  a  very  welcome  showing  as  regar'ds  tbe 
small  number  of  decreases  and  the  trifling  volume  of  the 
deoUnee  abown,from  Jaouary  a  year  ago." 
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^atamnnicntiaus. 


The  Westinghouse    Air-Brake  Company   versus   The 
Boyden  Brake  Ck>mpany. 


Editor  American  Enginser,  Oar  Builder  and  Railroad 
Journal: 

The  issue  by  the  Boyden  Brake]  Ck>inpaoy  of  a  circular 
dated  December  31,  1806,  in  which  that  company  asserts, 
anions  other  misleading  statements,  that  the  decision  of  the 
Fourth  Circuit  Court  of  Appeals  in  favor  of  that  company 
is  final,  makes  it  necessary  for  us  to  state  that  the  United 
States  Supreme  Court  has,  upon  petition  of  our  counsel, 
based  upon  a  few  of  the  serious  errors,  involyed  in  that  deci- 
sion, granted  a  writ  of  certiorari  directinK  the  case  to  be  sent 
np  to  it  for  revision  and  final  judgment. 

The  Boyden  Company's  statement  was  manifestly  pre- 
pared before  the  Supreme  Court  tcranted  the  writ  of  cer- 
tiorari, and  it  will  thus  be  seen  that  that  company  is  not  yet 
finally  authorized  to  make  and  sell  quick-action  air-brake, 
without  liability  for  infringement  of  our  patent  rights. 

We  have  never  doubted  that  the  final  decision  in  this  case 
will  rea£Qrm  the  validity  of  our  pioneer  quick-action  air- 
brake patent  (No.  360,070,  the  one  in  dispute,)  as  already 
established  in  other  courts;  forjudge  Hughes,  in  his  decision 
in  favor  of  the  Boyden  Brake  Company,  says: 

"That   this  invention  of  Westingbouse,  thus  undefined 

ithe  Court  then  referring  to  the  second  claim),  is  one  of  the 
lighest  value  to  the  public,  and  that  it  is  a  pioneer  one  in 
the  art  of  quick  action  brakes  is  not  denied,  and  is  conceded. 
It  is  conspicuously  one  of  those  pioneer  inventions  which 
entitle  the  proprietor  to  a  liberal  protection  from  the  courts 
in  construing  the  claim." 

A  statement  in  accord  with  the  opinions  of  the  other 
courts  which  have,  in  each  instance,  conceded  and  affirmed 
the  pioneership  and  value  of  this  invention. 

In  each  of  the  tbree*previous  decisions  in  favor  of  this  pat- 
ent, the  second  claim  has  been  upheld  and  has  not,  in  any 
manner,  been  held  to  be  insufficient,  even  in  any  te«hnica\ 
sense,  to  fully  cover  the  invention:  and  we  therefore  the 
more  strongly  feel  that  our  confidence  ;in  the  ultimate  de- 
termination of  this  litigation  in  our  favor  is  well  founded. 

The  Boyden  Brake  Company  has  issued  an  illustration 
and  description  of  a  new  form  of  quick  action  triple  valve, 
which  it  states  was  subjected  to  a  satisfactory  rack  test  at 
Altoona,  by  the  air-brake  committee  of  the  Master  Car 
Builders'  Association.  This  new  valve  has  nr^t  hitherto 
been  the  subject  of  litigation  under  our  patents  and  has 
never,  to  our  knowledge,  been  commercially  used  or  tested. 
JWe  believe  that  the  construction  of  this  valve  comes  clearly 
within  the  claims  of  one  of  our  patents,  and  we  have 
promptly  brought  suit  against  the  Boyden  Company,  to  re- 
strain that  company  from  making  and  selling  this  new 
valve. 

It  will  not  be  out  of  place  to  call  attention  to  the  fact  that 
railway  companies  have,  in  numerous  Instances,  been  misled 
by  the  statements  of  various  parties  manufacturing  brakes, 
in  infringement  of  our  rights,  and  the  loss  inflicted  upon 
those  who  have  purchased  brake  apparatus  in  reliance  upon 
those  statements  has.  already  been  very  great.  We  feel  con- 
vinced that  we  are  fully  justified  in  believing  that  our  pat- 
ents fully  cover  all  of  the  forms  of  quick-action  brakes  which 
have  so  far  been  offered  for  sale,  and  that  the  courts  will 
finally  so  decide. 

The  Wbstinohousi:  Air  BkakeICompant, 

H.  U.  Westinohouse,  General  Manager. 

Pittsburgh,  Pa.,  Feb.  1,  1896. 


Laird  CrosaheadB. 


Edit4>r  American  Engineer,  Car   Builder    and    Railroad 

Journal : 

I  saw  recently  a  rather  ponderous  explanation  in  some 
railroad  paper  as  to  why  piston  rods  of  Laird  crossbeads 
break  so  often.  The  explanation  was  that  it  was  due  to  the 
center  of  gravity  of  the  crosshead  being  so  far  above  the 
piston-rod,  thus  forming  inaction  an  overhanging  and  un- 
balanced weight  that  tends  to  bend  the  piston  rod.  The 
real  cause  is  that  the  thrust  of  the  piston  acting  on  the  short 
lever  of  the  crosshead  tends  to  rock  it  and  force  apart  the 
guides.  The  wear. is  more  rapid  than  with  the  four-t>ar 
guide  because  of  this  tendency  to  rock  the  crosshead,  and 
therefore  it  is  simply  a  question  of  increasing  the  wearing 
surface.  Why  are  such  self-evident  facts  neglected  by  a 
technical  papert 

It  is  clear  to  any  one  who  will  examine  .the  matter  .that 
the  whole  trouble  is  due  to  a  want  of  wearing  surface  on 
the  crosshead  to  resist  the  action  mentioned.  This  constant 
effort  to  separate  the  guides  wears  the  crosshead  wings  rap- 
idly and  the  unbalanced  overhang  of  the  crosshead  alone 
would  not  bend  tbe  rod  in  a  hundred  years.  Laird  guides 
are  often  convenient  if  not  necessary  in  certain  cases,  and 
should  be  designed  with  the  distance  between  guides  and 
piston  rod  as  short  as  possible  and  with  an  increase  of  guide 
surface. 

The  erroneous  explanation  of  the  technical  paper  men- 
tioned has,  I  find,  been  accepted  by  some  master  mechanics, 
who  by  lightening  the  crosshead  have  attempted  to  correct 
a  fault  which  does  not  exist,  and  in  more  than  one  ease 
ended  in  broken  crossbeads  and  wrecked  cylinders. 

G.  A.  Habwood. 

[Our  correspondent  is  apparently  quite  sure  of  his  posi- 
tion, but  be  has  fallen  into  tbe  error  of  greatly  underrating 
other  people's  thinking  apparatus.  Many  close  students 
and  practical  men  whose  opinions  are  respecte^  have  at 
various  times  in  the  last  five  years  charged  theHbequent 
breakages  of  piston  rods  attached  to  Laird  crossbeads  to 
the  inertia  of  the  imsymmetrical  weight  of  the  Utter. 
Their  arguments  have  been  presented  so  many  times  that 
there  is  no  occasion  for  us  to  repeat  them  now.  The  argu- 
ment of  our  correspondent  lacks  clearness  and  force]and  is 
hardly  strong  enough  to  support  his  position. — Ed.  J 
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PLATE  BETWEEN  CT'R.  8ILL* 


Body  Bolster  for  Condola  Car  of  70,000  Pounds  Capacity. 


Twin-Hopper  Oondola  Car  of  70,000  Pounds'  Capa- 
city—Northern Pacific  BAilroad. 


Several  roads  have  built  coal,  ore,  or  other  special  cars 
to  carrj-  70,000  pounds,  but  we  believe  that  the  Northern 
Pacific  Railroad  is  the  first  to  get  out  drawings  for  stand- 
ard box,  flat,  and  gondola  cars  of  this  capacity.  Their 
box  car  is  41  feet  long  inside,  42  feet  long  outside  of  the 
end  sills,  9  feet  1  inch  wide  over  the  sills,  8  feet  6  inches 
wide  inside,  and  7  feet  10  inches  high  in  the  clear.  The 
flat  car  is  41  feet  long,  and  the  gondola  car  34  ft.  long. 
This  last-mentioned  car  we  illustrate  through  the  courtesy 
of  Mr.  John  Hickey,  Superintendent  of  Motivs  Power. 

As  will  be  seen  from  our  illustrations,  the  car  has  twin- 
hoppers,  the  slopes  of  which  are  such  as  to  leave  no  level 
floor  space,  consequently  the  car  can  be  emptied  without 
any  shoveling  whatever.  The  sills  of  the  car  are  five  in 
number,  one  center  sill  6  inches  by  10  inches,  two  inter- 
mediate 4  inches  by  9  inches  and  two  side  sills  5  inches  by 
13  inches.  The  center  sill  falls  short  of  the  end  sills,  ex- 
tending barely  (through  [the  body  bolsters.  From  the 
bolsters  to  each  end  sill  its  place  is  taken  by  two  timbers, 
5  inches  by  9  inches,  to  which  the  draft  gear  is  attached. 
The  drawbar  is  thus  in  the  same  horizontal  plane  as  the 
sills. 

The  side  framing  is  strong  and  evidently  able  to  carry  a 
large  part  of  the  entire  load.  The  plate  at  the  top  of  the 
sides  is  4^  inches  by  7  inches  and  the  poetsand  braces  are 
heavy.  The  bottom  side  plank  is  3  inches  by  10  inches  and  the 
others  H  inches  by  8  inches.  The  sides  are  5  feet  5  inches 
high  above  the  tops  of  the'sills  and  6  feet  6  inches  high 
from  the  bottom  of  the  latter.  In  addition  to  this  framing 
there  are  two  truss  rods  of  deep  camber  1{  inches  in  diame- 
ter with  ends  upset  to  1}  inches.  The  needle  beams  are  6- 
inch  channels  weighing  12  pounds  per  foot 

The  framing  around  the  hoppers  is  alearly  shown  on  oar 
engravings.  The  hopper  door  openings  are  5  feet  long 
and  1  foot  4  inches  wide  on  each  side  of  the  center 
sill.  The  doors  are  of  unequal  width  so  as  to  bring  their 
edges  to  one  side  of  the  sill.  They  are  raised  into  place  by 
chains  that  wind  up  on  to  a  shaft  under  a  timber  extend- 
ing across  the  car  and  secured  to  the  tops  of  the  sides.  The 
hand  wheel  at  the  side  of  the  car  is  for  operating  this 
shaft.  The  doors  are  locked  in  position  by  a  rod  suspended 
from  the  croes-timber  just  mentioned  and  having  a  large 
T-shaped  head  at  the  lower  end.  This  head  is  inserted  in  a 
slot  between  the  doors  and  the  rod  given  a  quarter-turn, 
after  which  it  is  held  from  further  turning  by  a  latch  that 
drops  over  its  upper  end  which  has  a  square  on  it  for  that 
purpose.  The  construction  is  shown  in  the  plan  and  eleva- 
tion of  the  car. 

The  bolster  is  of  metal  and  very  strong.  The  same  de- 
sign is  employed  for  all  of  the  thrse  classes  of  70,000-pound 
cars  mentioned  in  the  early  part  of  this  article.  It  consists 
of  a  top  plate  7  inches  by  f  inch  in  section,  and  two  plates 
in  compression,  each  of  which  is  9^  inches  by  i  inch  in  sec 
tion  at  the  center,  but  beginning  outside  of  the  interme- 
diate sills  are  gradually  narrowed  to  7  inches  at  the  ends. 
Between  the  ends  of  these  plates  there  are  filling  pieces  ^ 
inch  thick,  three  inches  wide  and  84^  inches  long,  and  at 
the  middle  they  are  separated  by  two  pressed  steel  pieces  of 


channel  section  5  inches  deep  and  37  inches  long.  This 
makes  a  very  substantial  bolster,  and  one  that  if  carefully 
fitted  at  the  ends  should  be  very  stiff. 

The  center  plates  are  pressed  steel,  and  the  Fox  pressed 
steel  truck  is  used  under  all  of  these  cars.  The  body  of 
this  car  weighs  about  18,000  pounds,  and  the  trucks  about 
12,000  pounds,  making  the  total  weight  30,000  pounds. 


Motor  Trucka  and  Kotora  for  the  Lake  Street 
Elevated  Railway,  Chicago. 

The  Lake  Street  ElevaiM  Railroad,  in  Chicago,  is  at 
present  preparing  its  tracks  for  the  change  from  steam  to 
electric  traction,  and  has  ordered  a  total  of  60  motor  trucks 
from  three  different  manufacturers.  The  McGuire  Manu- 
facturing Company,  of  Chicago,  will  furnish  50  of  these  ; 
the  Baldwin  Locomotive  Works  eight,  and  the  J.  G.  Brill 


Company,  of  Philadelphia,  two  tracks.  The  motors  are  to 
be  furnished  by  the  General  Electric  Company,  and  of  the 
class  known  as  "  G.  E.  2.000." 

The  cars  tinder  which  the  trucks  will  be  put,  are  of  the 
usual  size  for  elevated  railway  traflSc,  being  about  89  feet 
long  over  the  bodiss,  and  46  feet  long  over  the  platforms. 
When  fully  loaded  the  weight  above  the  trucks  will  be 
about  38,000  pounds,  and  ectch  motor  weighs  about  4.300 
pounds.  The  weight  of  the  trucks  varies  somewhat  with 
the  different  designs. 

We  present  to  our  readers  engravings  made  from  photo- 
graphs of  the  trucks  built  by  the  McGuire  and  Brill  com- 
panies. The  McGuire  truck  shown  in  Fig.  1  is  a  substan- 
tial looking  piece  of  mechanism.  It  is  provided  with 
double  equalizing  bars  cushioned  at  the  boxes  to  which  are 
secured  two  crossbars  or  transoms. 

The  motors  are  supported  at  the  axles  and  also  by  at- 
tachments to  these  transoms.  The  springs  over  the  journal 
boxes  have  only  one  inch  motion  after  receiving  their  oonnal 
load.  The  parts  mentioned  maintain  a  constant  relation  to 
each  other  and  are  independent  of  the  spring  arrangement 
for  the  car  body. 

The  arrangement  of  parts  supporting  the  car  body  is 
peculiar.  The  side  frames,  which  .are  of  malleable  iron, 
contain  pedestals  for  the  journal  boxes  in  which  the  latter 
are  so  fitted  as  to  permit  H  mch  lateral  motion  each  way. 
Each  frame  rests  on  coil  springs  on  the  equalizers  and  has 
a  large  bracket  or  shelf  on  the  inner  side  to  reo^ve  the  end 
of  the  truck  bolster.  Under  this  shelf  is  a  double  elliptic 
spring  supported  by  a  spring  plank  suspended  from  the 
transoms  by  swing  links.  The  two  side  frames  and  bolster 
may  therefore  be  considered  a  unit  resting  on  four  coil  and 
two  double  elliptic  springs  and  having  a  svi  ing  motion  of 
li  inches  each  side  of  its  normal  position.  The  great  advan- 
tage of  this  arrangement  lies  in  the  fact  that  the  load  is 
hauled  by  the  truck  through  the  medium  of  side  frames 
and  bolster  which  are  rigidly  connected  together. 

The  brakes  are  located  inside  the  wheels,  making  a  short 
compact  truck,  occupying  the  ileast  possible  space  under 
the  car  and  making  the  truck  frame  less  liable  to  damage 
in  case  of  accident.  There  is  no  brakebeam,  the  brakes  on 
one  side  being  independent  of  those  on  the  other  side  of 
the  truck,  but  having  the  pull  rods  leading  from  the  upper 
ends  of  the  levers  perfectly  equalized .  The  brakes  are  sus- 
pended from  the  truck  frame  by  patent  elastic  brake 
hangers,  which  form  brake  heads,  brake  hangers  and  ad- 
justable release  sprintrs  all  in  one,  and  at  the  same  time 
take  up  their  own  lost  motion,  preventing  all  chattering 
and  kicking  of  the  brakes  which  is  so  common  a  fault  of 
swinging  brake  hangers. 

These  trucks  are  quite  similar  to  those  furnished  by  the 
same  company  ^f or  the  motor  cars  that  are  being  tried  on 
the  Brooklyn  Bridge. 

The  truck  of  the  Brill  Company  is  shown  in  Fig.  2.  The 
side  frame  is  cast  in  one  piece,  and  the  oil-boxes  have  ex- 
tensions cast  on  their^under  sideii,  into  which  the  ends  of 
the  equalizer  bars  are  inserted.  These  equalizers  are  per- 
fectly straight  bars,  and  are  partly  hidden  in  our  illustra- 


Flg.  I.-Motor  Truck  Built  by  McQuIre  Manufacturing  Company  for  LaKe  Street  Elevated  Railway. 


Fig.  2.-Motor  Truck  Built  by  J.  Q.  Brill  Company  for  Lake  Street  Elevated  Railway. 
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C  cimnunuutious. 


The  Westinghouse    Air-Brake  Company 
Boyden  Brake  Company. 


versus    The 


h'lll/iif   Aiiifiirnii    Kiiyiiieif.  Cur    finiltiif    tiiiil    liiuliiiitil 
Jttiii-nril: 

The  is9U»-  hy  the  Boyden  Urakc]  Company  nf  a  circular 
ilatcd  Ufceiiiber  Til,  1^5,  in  wliich  tliat  lonipaiiy  asserts, 
aiiii>ii;4  other  iiiisleatiin^  statements,  that  the  deciaiou  of  the 
Fourth  Circuit  Court  of  Appeals  in  favor  of  that  company 
in /'/If//,  makes  It  necessary  for  us  to  stale  that  tlie  United 
."States  .Supreme  Court  has,  upon  petition  of  our  counsel, 
liased  upon  a  few  of  the  serious  errors,  involved  in  that  deci 
sion.  granted  a  writ  of  certiorari  directing  the  case  to  Iw  sent 
up  to  it  for  revision  and  tinal  judKment. 

The  Boyden  Company's  statement  was  manifestly  pre- 
pared before  tlie  Supreme  Court  granted  the  writ  of  cer- 
tiorari, and  it  will  thus  be  seen  that  that  company  is  not  yet 
linally  autlKiriztd  to  make  and  sell  <|uick-actinn  air-brake, 
without  lialiility  for  infringement  of  our  patent  riijhts. 

We  have  never  doubled  that  the  filial  decision  in  tliis  ease 
will  reairirm  the  validity  of  our  pioneer  <|uick-a('tion  air- 
brake patent  (No.  at)t»,l)7U.  the  one  in  dispute,!  as  already 
established  in  other  courts;  for.ludge  Hutches,  in  liis  decision 
in  favor  of  the  Boyden  Brake  Company,  says: 

"That  this  invention  of  Westinghouse.  thus  undefmed 
(the  Court  then  referrinu  to  the  second  claim),  is  one  of  the 
lughest  value  to  the  public.  an<l  that  it  is  a  pioneer  one  in 
the  art  of  nuick  action  brakes  is  not  denied,  and  Ls conceded. 
It  is  conspicuously  one  of  those  pioneer  inventions  which 
entitle  the  proprietor  to  a  liberal  protection  from  the  courts 
in  construinu  the  claim." 

A  statement  in  accord  with  the  opinions  of  the  other 
courts  whi'h  have,  in  each  instance,  conceded  and  alfirmed 
the  pioneership  and  value  of  this  invention. 

In  each  of  the  three'previnus  decisions  in  favor  of  this  pat- 
ent, the  second  claim  has  been  upheld  and  lias  not,  in  any 
manner,  been  held  to  be  insutricient,  even  in  any  technical 
sense,  to  fully  cover  the  invention:  and  we  therefore  the 
more  «tron>?Iy  feel  that  uiir  contidence  in  the  ultimate  de- 
teriuinatiou  of  this  litigation  in  onr  favor  is  well  founded. 

Tlie  I'.oyden  Brake  Company  lias  issued  an  illustration 
and  description  of  a  new  form  of  i|uick  action  triple  valve, 
which  it  states  was  subjected  to  a  satisfactory  rack  test  at 
Altoona,  by  the  air  l>rake  committee  of  the  .Master  Car 
Builders'  Association.  This  new  valve  has  net  hitlierto 
been  the  subject  of  liti(;ation  under  our  patents  and  has 
never,  to  our  knowledge,  been  commercially  used  or  tested. 
We  Lelieve  that  the  construction  of  this  valve  comes  clearly 
within  the  claims  'if  one  of  our  patents,  and  we  have 
promptly  brouj^hl  suit  anain-^t  the  Boyden  Company,  to  re- 
strain that  company  from  making  and  selliuK  this  new 
valve. 

It  will  nor  be  out  of  place  to  call  attention  to  the  fact  that 
railway  companies  have,  in  numerous  iustames,  been  misled 
by  the  statements  of  various  parties  manufacturing  brakes, 
in  infriuf^euu-nt  of  our  rights,  and  the  loss  iutlicted  upon 
tho->e  who  have  purchased  lirake  apparatus  in  reliance  upon 
lho.se  statements  has  already  been  very  great.  \Ve  feel  con- 
vinced that  we  are  fully  iustitied  in  bclievinp  ttiat  our  pat- 
ents fully  cover  all  of  the  forms  of  <iuick-action  brakes  which 
have  so  tar  been  offered  for  sale,  and  that  the  courts  will 
tlually  so  decide. 

TiiK  WKsri\(.iiotsK  .\in  Bhakk'Co.mi'.v.vv. 

II.  11.  WESTiNoiiofsK,  General  Manager. 

I'itisburgh.  I'a  ,  Feb.  1,  ISilll. 


Laird  Crossheads. 


h'llUor   .liiieii'itii    h'.iiijinnr.   Vur    Jfuililt-r    utiil    HnHioitil 

I  saw  recently  a  rather  ponderous  explanation  in  some 
railroad  paper  as  to  why  iiistou  rods  of  Laird  crossheads 
break  so  often.  The  e.xplanatiou  was  that  it  was  due  to  the 
center  of  gravity  of  the  erosahead  beiUK  so  far  above  (he 
piston  rod,  thus  forming  lu  action  an  overhanging;  and  un- 
balanced weight  that  tends  to  bend  the  piston  rod.  The 
real  cause  is  that  the  thrust  of  the  piston  actiug  on  the  short 
lever  of  the  crosshead  tends  to  rock  it  and  force  apart  the 
.  guides.  The  wear  is  inore  rapiil  I  ban  with  the  four-bar 
guide  because  of  this  tendency  to  rock  the  crosshead,  and 
therefore  it  is  simply  a  question  of  increasing  the  wearing 
surface.  Why  are  such  self  evident  facts  neglected  by  a 
technical  paiH-rJ 

It  is  clear  to  any  one  who  will  examine. the  matter  .that 
the  whole  trouble  is  due  to  a  want  of  wearing  surface  on 
the  crosshead  to  resist  the  action  mentioned.  Tliis  constant 
etrort  to  separate  the  guides  svears the  crasshead  wings  rap- 
iilly  and  the  unli.ilauced  overhang  of  the  crosshead  alone 
would  not  bend  the  rod  in  a  hundred  years.  Laird  guides 
are  often  convenient  if  not  necessary  in  certain  ca-ses,  and 
should  Im' designed  with  the  <li4t«nce  between  guides  and 
piston  rod  as  short  as  |»ossible  and  with  an  increase  of  guide 
surface. 

The  erroneous  explanation  of  the  technical  paper  nieu- 
tioued  has.  1  tind.  been  accepted  by  some  master  mechanics, 
who  by  liglileniug  the  crosshead  have  attempted  to  correct 
a  fault  which  does  not  exist,  and  iu  more  than  one  case 
ended  in  broken  crossheads  and  wrecked  cylinders. 

<•.  A.  H.vRWoon. 

[Our  cor^*^sp<)lldent  is  apparently  i|uite  sure  of  his  posi- 
'_^ou,  but  lie  haslallen  into  the  error  uf  greatly  underrating 
other  people's  thinking  ai>paratus.  Many  close  students 
and  practical  men  whose  opinions  are  respected  have  at 
vari-aus  times  ill  the  last  five  years  •■barged  the  frequent 
breakage^^  of  piston  rods  attached  to  Laird  crossheads  to 
the  inertia  of  the  uusymmetrical  weight  of  the  latter. 
Their  arguments  have  been  presente<J  so  many  times  that 
there  is  no  (Mciisiou  for  us  to  repeat  tlicm  now.  The  argu- 
ment of  ourcorrc^p.irideut  lacks  clearness  and  forcejand  is 
hai'Ulj  strung  tMioiigli  to  support  his  position. — Ei>.J 
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Body  Bolster  for  Gondola  Car  of  70,000  Pounds  Capacity. 


Twin-Hopper  Gondola  Car  of  70,000  Pounds'  Capa- 
city—Northern Pacific  Railroad. 


.Sevi-ral  mails  have  built  ci«il,  ore.  or  oilier  sp«H;ial  cars 
to  carry  tO.lMK)  |>ouu(l.-i.  but  we  believe  that  the  Northern 
Paeilic  llailroail  is  the  first  to  get  out  drawings  for  stand- 
ar<l  l)o.v,  flat,  and  gondola  oars  of  tliis  cajiacity.  Their 
liiix  car  is  41  feet  long  inside,  42  feet  long  outside  of  the 
end  sills.  9  feet  1  inch  wide  over  the  sills,  8  fe*t  •!  inches 
wid?  inside,  and  7  feet  10  inches  high  in  the  clear.  The 
flat  car  is  41  feet  long,  and  the  gondola  car  34  ft.  long. 
This  last-mentioned  car  we  illustrate  through  the  courtesy 
of  Mr.  .John  Hickey.  J^uiHTintendent  of  Motive  Power. 

A?,  will  lie  seen  from  our  illustrations,  the  car  has  twin- 
liopiMTs,  the  slopes  of  which  are  such  as  to  leave  no  level 
floor  space,  consequently  tlie  car  can  be  emptied  without 
any  sh<*veling  whatever.  Tlie  sills  of  the  car  are  five  in 
nunil)er.  one  center  sill  (i  inches  by  10  inches,  two  inter- 
mediate 4  inches  by  9  inches  and  two  side  sills  5  inches'by 
\'-\  inches.  The  center  sill  falls  short  of  the  end  sills,  ex- 
lending  barely  (througli  ithe  body  bolsters.  From  the 
Ixtlsters  to  each  end  sill  its  place  is  taken  by  two  timbers, 
■j  inches  by  9  inches,  to  which  the  draft  gear  is  attached. 
The  drawbar  is  thus  in  the  same  horizontal  plane  as  the 
sills. 

The  side  framing  is  strong  and  evidently  able  to  carry  a 
large  part  of  the  entire  load.  The  plate  at  the  top  of  tlie 
>i'les  is  41  inches  by  7  inches  and  the  posts  and  braces  are 
iieavy.  The  bottom  side  plank  is  ;^  inches  by  10  inches  and  the 
others  1 J  inches  by  f<  inches.  The  sides  are  5  feet  5  inches 
liigli  aliove  the  tops  of  the'sills  and  6  feet  6  inches  high 
from  the  lH)ttoiii  of  the  latter.  In  addition  to  this  framing 
lliere  are  two  truss  rods  of  deep  camber  18  inches  in  diame- 
ter with  ends  upset  to  \\  inches.  The  needle  l)eamsare  6- 
inch  channels  weighing  \i  pounds  per  foot. 

The  framing  around  the  hoppers  is  olearly  shown  on  our 
engr.avings.  The  hopper  dtior  openings  are  .■>  feet  long 
and  1  foot  4  inches  wide  on  each  side  of  the  center 
sill.  The  doors  are  of  unequal  width  so  as  to  bring  their 
edges  to  one  siile  of  the  sill.  They  are  raised  into  place  by 
chains  that  wind  up  on  to  a  shaft  under  a  timber  extend- 
ing across  the  car  and  secured  to  the  tops  of  the  aides.  The 
hand  wheel  at  the  side  of  the  car  is  for  ojierating  this 
sliaft.  The  doors  are  l(x-ked  in  iMisition  by  a  rod  susiiended 
from  the  cross-timber  just  mentioned  and  having  a  large 
T-sha|)ed  head  at  the  lower  end.  This  head  is  inserted  in  a 
slot  l«-lween  the  d'lors  and  the  rod  given  a  ([uarter-turn, 
after  whicii  it  is  held  from  further  turning  by  a  latch  that 
drops  over  its  upper  end  wlii<;h  has  a  squire  on  it  for  that 
pur|x>se.  The  construction  is  shown  in  the  plan  and  eleva- 
tion of  the  car. 

The  bolster  is  of  metal  and  verj-  strong.  The  same  de- 
sign is  employed  for  all  of  the  three  classes  of  70.000-pound 
cars  mentioned  in  the  early  part  of  this  article.  It  consists 
of  a  top  plate  7  inches  by  \  inch  in  section,  and  two  plates 
in  compression,  each  of  which  is  9J  inches  by  \  inch  in  sec. 
tioii  at  the  center,  but  Ix'ginning  outside  of  the  interme- 
diate sills  are  gradually  narrowed  to  7  inches  at  the  ends, 
lietween  the  ends  of  these  plates  there  are  filling  pieces  \ 
inch  thick,  three  inches  wide  and  34^  inches  long,  and  at 
the  middle  they  are  separated  by  two  pressed  steel  pieces  of 


channel  section  5  incites  deep  and  37  inches  long.  This 
makes  a  very  substantial  bolster,  and  one  that  if  carefully 
fitted  at  the  ends  .should  be  very  stiff. 

The  center  plates  are  pressed  steel,  and  the  Fox  pressed 
steel  truck  is  used  under  all  of  these  cars.  T!ie  body  of 
this  car  weighs  about  18,000  pounds,  and  the  trucks  al>out 
12,000  pounds,  making  the  total  weight  30.0<)0  poumls. 


Motor  Trucks  and  Motors  for  the  Lake  Street 
Elevated  Railway,  Chicago. 

The  Lake  Street  Elevated  Kailroa<l.  in  Chicago,  is  at 
present  preparing  its  tracks  for  the  change  from  steam  to 
electric  traction,  and  has  ordered  a  total  of  60  motor  trucks 
from  three  different  manufacturers.  The  MrtJuire  Manu- 
facturing Company,  of  Chicago,  will  furnish  ."»0  of  these  : 
the  Baldwin  Locomotive  Works  eight,  and  tlie  J.  G.  Brill 


Comionv.of  Philadelphia,  two  lruck^.  The  motors  are  l«) 
he  furnished  by  the  General  Electric  Company,  ami  of  the 
class  known  as  "  G.  E.  ".J.<W0." 

The  cars  under  which  the  trucks  will  l>e  put.  are  f»f  the 
usual  size  for  elevate<l  railway  traffic,  being  about  'i^  feet 
long  over  the  bodi»«!,  and  4'i  feet  long  o\er  I  lie  platforms. 
Wiien  fully  loadetl  the  weiglit  alxive  the  trucks  will  lje 
aliout  38,000  pounds,  and  eai'h  motor  weighs  aUiut  4.2iK) 
IMiunds.  The  weight  of  the  trucks  varies  somewhat  with 
the  different  designs. 

\Ve  present  to  our  readers  engravings  made  from  photo- 
graphs of  the  trucks  built  by  the  McOuire  anil  Brill  "'i.ni- 
panies.  The  Mciiuire  truck  shown  in  Fig.  1  is  a  sulistan- 
lial  looking  piece  tt\  mechauisni.  It  is  provided  with 
double  equalizing  bars  cushioned  at  tlie  Imxes  to  whicJi  an- 
secured  two  crossliars  or  transoms. 

The  motors  are  supjxirtetl  at  the  axles  and  also  by  at- 
tachments to  these  transoms.  The  springs  o\er  the  joiirual 
boxes  haveonly  one  inch  motion  after  receiving  their  normal 
load.  The  parts  mentioned  maintain  a  constant  relation  lo 
each  other  and  are  inde|>endent  oJ  the  spring  arrangement 
for  the  car  Inxly. 

The  arrangement  of  |i&rts  supporting  the  car  body  is 
peculiar.  Tin-  side  frames,  whicli  .are  of  malleable  iron, 
contain  pedestals  for  the  jountal  Utxes  in  which  the  latter 
are  so  fitted  as  to  |>ermit  H  inch  lat'*ral  motion  each  way. 
ISach  frame  rests  on  coil  springs  on  the  e<jualizers  and  lias 
a  large  bracket  or  shelf  on  the  inner  side  to  receive  the  end 
of  the  truck  bolster.  Under  this  shelf  .is  a  double  elliptic 
spring  supported  by  a  spring  plank  suspended  from  the 
transoms  by  swing  links.  The  two  side  frames  and  l>olster 
may  therefore  l)e  c^^nsidered  a  unit  resting  on  four  coil  and 
two  double  elliptic  springs  and  having  a  s\\ ing  nibtion  of 
li  inches  eaoh  side  of  its  normal  |x>sition.  The  great  advan- 
tage of  this  arrangement  lies  in  the  fact  that  the  load  is 
hauled  by  the  truck  through  the  me<lium  of  side  frames 
and  bolster  which  are  rigidly  connected  together. 

The  brakes  are  located  inside  the  wheels,  making  a  short 
compact  truck.  (K^cupying  the  |least  jmssible  space  under 
the  car  and  making  the  truck  frame  less  liable  to  damage 
in  case  of  accident.  There  is  no  brakebeam.  the  brakes  on 
one  side  being  independent  of  those  on  the  other  side  of 
the  truck,  but  having  the  pull  rods  leading  from  the  upfter 
ends  of  the  levers  perfectly  equalize<l .  The  brakes  are  sus- 
pended from  the  truck  frame  by  patent  elastic  brake 
hangers,  which  form  brake  heads,  brake  hangers  and  ad- 
justable release  springs  all  in  one.  and  at  the  same  time 
take  up  their  own  hist  motion,  preventing  all  chattering 
and  kicking  of  the  brakes  which  is  .so  common  a  fault  of 
swinging  brake  hangers. 

These  trucks  are  <piite  similar  to  those  funjished  by  the 
same  company  for  the  motor  cars  that  are  Iteiug  tried  on 
the  Brooklyn  Bridge. 

The  truck  of  the  Brill  Company  is  shown  in  Fig.  •>.  The 
side  frame  is  cast  in  one  piece,  and  the  oil-lnixes  have  ex- 
tensions cast  on  their^inder  sides,  into  which  the  ends  of 
the  equalizer  Imrs  are  inserted.  The.xe  e<|Ualizers  an-  |>er- 
fectly  straight  bars,  and  are   partly   Uidiien  in  our  illustra- 


Fig.  1.— Motor  Truck  Built  by  McCuire  Manufacturing  Con^pany  for  Lake  Street  Elevated  Railway. 


Fig.  2.— Motor  Truck  Built  by  J.  C.  Brill  Company  for  Lake  Straet  Elevated -Railway. 
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Fij.  1. -Locomotive  with  Firebox  Lined  with  Firebrick.-Doctem  System. 


tion  by  the  l)(>ttoni  lar  of  the  side  frame.  The  coil-»prings 
retit  on  them,  and,  by  the  special  construction  employed, 
are  place<l  nearer  the  journal  boxes  than  is  possible  ordin- 
arily, and  thus  prevent  much  of  the  tilting  of  trucks  from 
the  application  of  th»  brakes.  The  usual  transoms,  spring 
planks,  elliptic  springs  and  swing  bolster  complete  the 
truck.  The  brakes  are  outside  hung.  The  construction  is 
exceedingly  simple.    . -. 


Note  Upon  Fireboxes  With  Firebrick  Walla.* 


imh;teuk  svstkm. 


It  does  not  seem  to  me  to  be  out  of  place  to  briefly  review 
the  history  of  the  construction  of  locomotive  boilers,  in- 
tended to  accomplish  Che  object  which  I  have  had  in  view 
for  a  number  of  years,  when  I  proposed  to  the  management 
of  the  State  Railways  of  Belgium  to  make  a  test  of  a  Sre- 
brick  furnace  and  of  building  a  trial  boiler  on  my  system. 

The  flrst  locomotives  baulinK  passenger  and  freight  trains 
on  the  Manchester  &  Liverpool  line  (1826  to  1828)  had  iron 
fireboxes,  and  were  tired  with  coke.  These  fireboxes  were 
built  of  the  materials  procurable  at  the  time,  that  is  of  bigh- 
Krade  materials,  of  whose  actual  quality  we  have  no  idea. 
Nevertheless,  the  shop  superintendent  of  the  line  met  so 
manv  difficulties  in  the  maintenance  of  the  engines  and  the 
runnioK  was  so  irregular  that  he  proposed  to  Stephenson  to 
substitute  red  copper  for  iron  in  the  fireboxes,  the  sheets  of 
copper  being  likely  to  last  indefinitely,  and  then,  after  they 


to  sav,  from  18  to  20  degrees  Bpaumt^.  With  coal  the  use  of 
copper  tubes  has  been  resumed,  und  tulies  of  this  kind  are 
DOW  beiuK  tested  on  the  State  Railway  of  Belgium,  and  they 
appear  to  be  giving  satisfactory  re-sults. 

Likewise  smokebox  tube-sheets  of  cupper  are  l)ehsving 
very  well  in  service. 

But  the  high  price  of  these  materials  adds  very  consider- 
ably to  the  cost  of  the  boilers,  and  this,  together  with  the 
value*of^the  sheets  held.in  stock  for  repairs,  locks  up  a  good 
deal  of  capital. 

It  was  in  order  to  avoid  this  increased  expense  that  1  have 
attempted  to  design  a  locomotive  boiler  at  the,  lowest  pos- 
sible cost,  while  still  retaining  the  copper  tube-sheet  in  the 
Mrebox  which  the  use  of  our  ordinary  fuels  imposes  upon  us, 
and  of.forming  the  sidewalls  and  back  of  the  firebox  of  re- 
fractory material  which  has  been  shown  to  have  such  a 
favorable  infiuence  upon  combustion. 

I  did  .fear  a  loss  resulting  from  the  almost  total  sup- 
pression of  the  direct  beating  surface  and   the  consequent 


W^'f^ 


Fir  3.-Motor  "  Q.  E-  2000  "  for  Lake  Street 
Elevated  Railway* 

The  wheels  for  all  of  these  trucks  are  33  inches  in  diameter 
outside  of  the  tires,  with  cast-iron  spoke  centers  and  Krupp 
tires  secured  by  retaining  rings.  They  weigh  about  800 
pounds  each.  The  axles  have  4i  by  S-inch  collurless  jour- 
nals.    The  wheel  base  is  i>  feet  6  inches. 

The  motors,  which  we  have  already  stated  are  known  as 
"O.  E.  3,000,"  occupy  a  space  53  inches  wide,  33  inches 
high  and  25  inches  from  the  axle  to  the  end  of  the  motor. 
There  are  two  of  them  on  each  truck,  and  they  are  geared 
so  as  to  develop  a  speed  of  40  miles  per  hour. 

A  general  view  of  one  of  them  is  given  in  Fig.  3.  It  is 
designed  for  a  drawbar  pull  of  2,000  pounds  when  mounted 
on  33-inch  wheels.  For  its  power,  its  weight  is  compara- 
tively light.  The  armature  is  of  the  "barrel"  type,  a 
method  of  construction  which  allows  of  the  ready  repair 
of  a  damaged  conductor.  The  iron-clad  construction  of 
the  ariiiatiire,  so  conspicuously  successful  in  other  motors 
by  the  company,  is  followed  in  the  O.  E.  2,000. 

The  design  an<I  installation  of  the  electrical  equipment 
of  this  road  is  in  charge  of  Cleneral  Su[<erintendent  Hedley 
and  <  'hief  Engineer  (;.  V,  Weston. 


Fi{.  2.— Orifinal  Boiler  in  Experimental  Locomotiv*.-. 


Harper  $  Weekly  of  February  29  conUined  an  inter- 
esting and  fully  illustrated  article  on  "How  Long  and 
Lofty  Bridges  are  Built."  Some  of  the  great  engineering 
triaaphs  in  this  direction  were  describedi 


had  been  removed  from  service,  atill  having  considerable 
value. 

So  the  ^on  fireboxes  were  replaced  by  those  of  copper,  and 
it  is  only  under  exceptional  conditions  that  we  have  leverted 
to  the  former. 

The  red  copper  tubes  that  were  in  use  at  the  same  time 
were  abandoned  and  brass  substituted  in  their  place,  becaus<> 
the  copper  was  so  rapidly  scored  by  the  coke.  As  a  general 
thing,  the  life  of  the  copper  tubes  ranged  from  six  to  eight 
months,  while  those  of  brass  could  be  kept  in  service  from 
two  to  three  years. 

Afterward  charcoal  and  homogeneous  iroQ  tat>ea  were 
OMd  where  the  feed  water  was  comparatlTvly  pure ;  that  is 

*  From  •  paper  by  M.  Docteur  published  in  the  B€9ue  Vnivtr 
lilUiu  Minu. 


reduction  of  tbe  evaporatioK  surface,  the  latter  not  even  re- 
tainioK  the  crotvnsbeet.  Experience  has  shown  that  my 
appreheoMioDS  on  this  second  point  were  entirely  without 
foundation. 

To  comp«n«tte  for  this  partial  suppression  of  the  direct 
heating  surface,  1  increased  the  diameter  of  the  shell  so  as 
to  be  able  to  increase  the  number  of  tubes  used,  the 
boiler  built  after  my  plans  having  :UH  tubes. 

I  was  thus  sure  of  having  ac  excess  of  beating  surface  and 
of  being  able,  without  injuring  the  regularity  of  the  service 
to  be  rendered  tty  tbe  locomotive,  to  pluf;  a  certain  number 
of  tbe  tul>es  in  order  to  determine  whether  the  d  Irect  beat- 
ing surface  has  the  important  influence  that  has  been  at- 
tributed to  it  up  to  the  present  time. 

In  order  to  compensate  for  the  loss  of  steam  space  result- 
iac  from  th«  rcmovftl  of  the  (bell  from  OTtr  ttaa  firebox,  J 
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Fig.  6.  Fig.  7.  Fi».  8. 

Diagrams  Showing  Tubei  Plugged  in  Experiments  on  Amount  of  Tube  Heating  Surface  Required  with  Firebrick  Firebox. 


have  put  a  steam  drum  on  tbe  boiler  at  the  front  end.  The 
cubic  contents  of  this  drum  are  about  '2A\i  cubic  feet  more 
than  tbe  steam  space  of  ordinary  boilers,  including  that  of 
the  shell,  above  tbe  crownsheet  and  the  dome. 

Tbe  supplementary  drum  is  provided  with  manholes 
through  which  the  boiler  can  be  entered,  and  by  which  the 
throttle  and  dry  pipe  are  rendered  accessible.  Fie;.  1  shows 
the  arranKement  and  appearance  of  a  locomotive  fitted  with 
this  new  boiler. 

It  was  important  to  definitely  ascertain  whether  a  wall  of 
firebrick  could  be  maintained  in  the  firebox  of  a  locomotire, 
to  note  tbe  durability  of  such  a  wall  in  service  and  to  make 
sure  of  the  circulation  of  air  about  the  bricks,  as  much  for 
the  purpose  of  keeping  them  cool  as  to  make  a  delivery  of 
hot  air  above  the  grates. 

Tbe  results  obtained  prove  that  it  is  sufticieut  to  increase 
the  indirect  heating  surface  by  an  amount  equivalent  to  the 
direct  beating  surface  suppressed  in  order  to  obtain  a  pro- 
duction of  steam  at  least  equal  to  that  obtained  under  the 
original  cooditions;  in  fact,  when  the  heating  surface  was 
reduced  to  that  of  the  old  boiler  by  the  plugging  of  the 
tubes,  there  was  no  change  in  the  regularity  of  tbe  working 
of  tbe  engine.  Therefore  one  square  foot  of  direct  heating 
surface  has  no  more  influence  in  the  production  of  steam 
than  the  same  amount  in  the  tubes. 

Tbe  tests  of  the  new  firebox  with  firebrick  walls  were 
made  on  locomotive  No.  512,  with  outside  cylinders  and 
having  tbe  following  principal  dimensions: 

Uianiet«r  of  cylinder 19.1  io. 

Stroke  of  pistons 86  in. 

Steam  pressure  per  sqaare  inch 142  Ibe. 

Diameter  of  driving  wheels 4  fL  11^  Id. 

Figures  I'and  %  show  the  outline  of  the  old  and  new 
boilers. 

The  locomotive  fitted  with  this  new  firebox  was  sent  out 
from  the  Luttre  shops  on  Feb.  20,  1894.  From  that  time  it 
has  hauled  trains  Sos.  4,873.  3,874,  4,8a5,  3,331,  3,330,  4,163,  4,164 
OD  the  line  running  from  Luttre  to  Brussels  and  Antwerp  and 
back  by  way  of  Braine-le-Comte  and  also  tbe  trains  running 
between  Luttre  and  Toumai. 

Care  has  been  taken  to  keep  an  account  of  the  production 
of  steam  in  the  new  boiler;  the  consumption  of  coal  by  the 
engine,  as  well  as  the  life  and  strength  of  ^tb«  firebrick. 
Ix>comotive  No.  .512,  coupled  to  the  trains  cited  above,  has 
hauled  tbe  load  of  a  freight  locomotive  and  tbe  boiler  has 
always  furnished  steam  in  sufficient  quantities  to  insure  the 
running  of  the  trains  without  stalling  or  delays. 

The  results  of  the  different  tests  to  which  it  has  been  sub- 
jected show  that  the  new  boiler  gives  very  satisfactory  re- 
sults when  taken  from  the  standpoint  of  the  evaporation 
of  water  and  ]that  this  evaporation  sometimes  amounts  to 
from  8'^'  to  U  pounds  of  water  per  pound  of  coal  burned  when 
hauling  through  trains  with  a  light  load: 

The  combustion  of  coal  in  the  firebox  is  perfect ;  this  is 
due,  in  the  first  place,  to  the  high  temperature  which  is 
maintained  in  the  firebox,  whose  walls  are  not  constantly 
cooled  by  contact  with  water,  as  in  the  firebox  of  ordinary 
boilers  :  and,  secondly,  to  tbe  fact  that  the  hot  air  which  is 
admitted  above  the  bed  of  coal  that  is  burning  upon  the 
grate  suffices  to  burn  all  tbe  gases  arising  therefrom. 

Furthermore,  there  are  never  any  black  spots  upon  the 
grates ;  when  the  coal  is  thrown  in  it  is  at  once  raised  to 
such  a  temperature  that  it  liecomes  incandescent  immedi- 
ately, and  its  gases  are  not  distilled  from  it,  as  in  the  case  of 
otber  fireboxes. 

The  temperature  of  the  gases  on  entering  the  smokebox 


neverexceed3  7S0  degrees  Fahrenheit  at  a  few  inches  from  the 
tube  sheet,  as  in  the  best  freight  locomotives. 

There  are  fewer  cinders  in  the  smokebox  than  in  the 
ordinary  boilers  ;  they  are  much  finer  and  comparatively 
cooler. 

Tbe  production  of  carbonic  oxide  is  avoided;  the  flames  de- 
veloped in  tbe  firebox  are  always  clear  and  evenly  distrib- 
uted over  tbe  whole  surface;  the  production  of  heat  ia  tbe 
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Vote.— Tkera  were  90  tube*  plosged  on  trips  of  Harob  23  and  27 . 
TS  pliisge  1  on  the  28Cb  and  30th,  51  on  April  3,  64  on  April  4,  5  and  7. 
76  00  the  10th,  100  on  the  llth,  and  outbonod  trip  of  the  13th,  while 
on  tbe  retwn  trip  of  the  ISth  the  admiMion  of  air  abore  tbe  (Ire 
was  cui  off. 
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firebox  is  very  great  and  still  tbe  loss  of  heat  due  to  radia- 
tion should  be  small  on  account  of  the  firebrick  sides,  which 
have  a  thickness  of  3.94  inches,  besides  a  current  of  air  paaaing 
around  the  bricks;  also,  the  sheet  metal  covering  that  is  oot- 
side  the  bricka  has  a  lower  temperature  than  that  covering 
the  ordinary  firebox;  it  is  possible,  without  any  danger  of 
being  burned,  to  place  the  hand  on  this  jacketing  over  tbe 
firebox  of  locomotive  No.  512. 

Tbe  admission  of  hot  air,  which  circulates  between  the  two 
parts  and  in  the  passages  of  tbe  double  wall,  forms  a  perfect 
smoke  preventative  regardless  of  the  quality  of  the  coal 
used.  For  example,  the  new  firebox  has  been  fed  succes- 
sively with  Flenu  coal  for  furnace  use.  forge  coal,  pure  semi- 
bituminous  coals  and  a  mixture  of  semi-bituminous  and  flae 
coal  and  in  every  test  it  was  almost  impoesible  todistingnish 
any  difference  in  tbe  haze  of  smoke  issuing  from  tbe  stack 
while  the  train  was  in  motion. 

The  new  firebox  was  fed  with  a  mixture  of  tbreeqaarters 
of  fine  coal  and  one-quarter  of  coking  coal,  and  under  these 
conditions  8  pounda  of  water  was  evaporated  per  pound 
of  coal  (see  table  1,) ;  8'^  to  9  pounds  of  water  have  also 
been  evaporated  per  pound  of  coal,  as  we  have  already 
said;  in  hauling  through  freight,  when  the  firebox  waa 
always  at  work,  the  evaporation  has  risen  above  9  pounds. 

The  coal  consumption  of  engine  No.  512,  when  it  had  ita 
old  boiler  with  a  small  deep^  firebox  using,  on  an  average, 
the  best  quality  of  coal,  has  always  been  more  than  M 
pounds  to  the  mile,  while  with  the  new  boiler  it  dropped  to 
54>f  pounds  on  a  run  of  11,700  miles. 

There  is  another  advantage  possessed  by  tbe  new  firebox 
— the  draft  through  the  bed  of  coal  is  very  much  reduced  by 
the  hot  air  entering  through  the  openings  in  the  walls  and 
when  it  comes  into  tbe  firebox  at>ove  tbe  bed  of  coal,  the 
result  is  that  the  coal  is  not  carried  into  the  smokebox  and 
that  it  is  even  preferable  to  use  lighter  and  finer  coal. 

The  gases,  although  raised  to  a  very  high  temperature  in 
tbe  firebox,  seem  to  have  lost  much  of  this  beat  after  paaaing 
through  tubes  13  ft.  W-i  in.  long:  in  fact  neither  the  smoke- 
box nor  its  doors  have  ever  been  brought  to  a  red  heat  by 
the  temperature  of  the  products  of  combustion. 

Table  No.  1,  bhows  the  'trains  hauled  by  the  loconoo- 
tive  fitted  with  tbe  new  firebox,  as  well  as  the  consump- 
tion of  coal  and  water  that  bar  been  observed  during  the 
experiments. 

Table  No.  2,  gives:  (1>  the  total  amount  of  work  done 
by  this  locomotive  during  the  teats ;  <2)  the  total  con- 
sumption of  coal  during  tbe  same  period;  (3)  the  allowance 
of  coal  attributed  to  tbe  engine  for  tbe  work  which  it  baa 
done. 

The  results  given  by  these  figures  are  very  satisfactory, 
and  can  only  be  attributed  to  the  change  in  the  boiler;  in 
fact,  teats  made  in  1891  on  the  average  working  of  the  aanie 
locomotive  with  iu  old  boiler  are  entirely  unfavorable  to 
its  use. 

All  metal  parts  entering  into  the  construction  of  tbe  new 
boiler  are  inperfect  condition  up  to  the  preaent  time;  no  de- 
fects and  no  weakness  have  been  detected  even  in  the  small- 
est pieces  of  the  shell,  and  this  is  especially  true  of  tbe  fire- 
box tube  sheet,  the  special  ring  holding  this  sheet,  and  tbe 
different  portions  of  the  drum.  etc.  The  water  gages,  tbe 
throttle  lever  and  rods,  although  put  in  front  of  the  firebox 
as  in  other  locomotives,  have  given  no  trouble  in  haadling 
and  have  given  no  annoyance  to  tbe  driver. 

Experiments  have  also  been  made  with  tbe  boiler  for  the 
purpose  of  determining  the  effect  of  the  direct  heating  aar- 
face  of  the  flreboz,  and  bow  many  square  feet   of  heating 
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surface  in  eke  tubes  should  be  used  to  replace  one  square 
foot  of  beating  surface  in  the  firebox.  In  the  course  of  our 
experiments  with  the  locomotive  baTinft  the  new  boiler  we 
have  pluKSed  in  succession,  20,  39,  51,  67,  76,  and  even  100 
tubes.  The  engravings  (Figs.  3,  4,  5,  6,  7  and  8)  show  the 
tubes  that  were  plugged. 

These  tests  have  shown  that  with  76  tubes  plugged, the  lo- 
comotive is  capable  of  supplying  sufl9cient  steam  to  haul 
the  regular  train  assigned  to  freight  locomotives  on  the  line 
over  which  it  was  run. 

The  heating  surface,  before    the  plugging  of  the  tubes, 

was  : 

IdJi?  square  feet  in  the  firebox.  ... 

.     •  1.707.21 lubes. 

1,7!2.78    •*       '•  total  heatiim  surface. 

After  76  tubes  had  been  plugged  the  heating  surface  was : 

V.  ^    .  U.57  SQuare  feet  In  the  firebox. 

l.nS.lS    "       "         •■       tubes. 
l,aS8,79    "    "  total  baatioKsarfaee. 

The  figure  is  practically  the  same  as  the  total  heating  sur- 
face of  type  No.  25  on  the  Belgian  State  Railway,  which  is 
1,299.06  square  feet,  divided  as  follows  : 

1,176.75  square  feet  la  the  tubes. 
■!.'••  122.31      ■•         "       firebox. 

From  this  we  can  conclude  tbat  the  difference  in  the  pro- 
duction of  steam  between  the  direct  and  indirect  beating 
rarfaces  of  locomotives  is  inappreciable.  In  further  confir- 
mation of  this  we  obtain  the  same  result  by  comparing  the 
heating  surface  of  the  old  boiler  of  locomotive  512  with  the 
heating  surface  of  the  new  boUer  after  76  tubes  had  been 
plugged;  in  fact  the  heating  surface  of  locomotive  No.  512 
fitted  with  the  old  boiler  was  1,263.24  square  feet,  distributed 
as  follows: 

.    1163.13  square  feet  in  the  tubes.       .  <      . 
.•■'    '      '■''':'''-   .    (9.81  square  feet  in  the  firebox.     -'     '.•'•,  ;         :  ' 

It  should  be  remembered  that  the  production  of  steam  in 
this  last  boiler  was  always  insuOicient  for  the  work  that  it 
had  to  do. 

Finally  we  would  call  attention  to  the  last  tests  made  with 
the  new  firebox,  where  the  draft  of  air  through  the  walls 
was  entirely  stopped;  these  experiments  showed  an  instant 
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DRAFT  DEAR. 

The  draft  gear  of  freight  cars  is  subjected  to  greater 
strains  and  more  abuse  and  has  been  the  cause  of  more  loss 
of  life  and  of  more  injuries  to  railroad  employees  than 
perhaps  any  other  part  of  railroad  equipment.  It  is  there- 
fore but  natural  tbat  it  has  received  considerable  attention 
and  has  been  the  subject  of  many  experiments  which  have 
resulted  in  numerous  inventions  and  designs  of  more  or 
less  merit.  The  danger  attendant  to  the  coupling  of  cars 
by  the  link  and  pin  has  been  made  manifest  to  the  general 
public  by  the  numerous  accidents  to  railroad  trainmen,  re- 
sulting in  loss  uf  life  or  limb,  and  the  desire  to  invent  some 
kind  of  automatic  coupler  which  would  not  necessitate 
going  between  the  cars  to  couple  and  uncouple  has  been  a 
favorite  one  with  many  who  otherwise  bad  but  little  idea 
of  practical  railroad  work.  Naturally,  many  of  the  re- 
sulting designs  are  not  of  practical  value  when  put  into 
actual  service,  even  though  there  may  appear  to  be  some 
merit  in  them  when  in  the  shape  of  models. 

The  great  majority  of  the  car  couplers  invented  have 
never  been  put  into  actual  use,  and  even  those  that  have 
proved  succeesful  and  have  been  adopted  or  put  into  ex- 
tended use  are  so  numerous  that  it  would  be  impoosible  in 
this  article  to  describe  them;  and  no  attempt  will  be 
made  to  do  it;  a  general  description  of  some  of  the  types 
in  common  use  only  will  be  given. 

The  draft  gear  can  be  considered  as  consisting  of  two 
distinct  parts,  viz.,  the  coupler  or  drawbar,  which  con- 
nects the  cars  together,  and  the  drawbar  attachments 
which  connect  the  drawbar  to  its  own  car  and  transmits 
pulling  and  buffing  strains  to  the  framework. 

The  drawbar  itself  can  be  considered  aa  consisting  also 
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diminution  in  the  production  of  steam,  an  increase  in  the 
consuinption  of  coal,  and  a  far  less  perfect  combustion  of  the 
fuel  in  the  firebox. 

The  use  of  refractory  materials  in  the  fireboxes  of  tabular 
boilers  demands  special  care  in  the  installation,  the  neces- 
sity for  which  was  recognized  at  the  time  the  boiler  was 
fired  for  the  first  time,  which  was  upon  Dec.  15, 1893,  and 
before  all  the  work  upon  the  engine,  such  as  placing  the 
jacketing,  etc.,  had  been  completed. 

It  is  important  tbat  the  admission  of  cold  air  should  be 
avoided  to  as  great  an  extent  as  possible,  when  the  bricks 
are  heated  to  a  white  heat,  and  that  the  fire  should  not  be 
haaled  immediately  after  ending  a  run,  but  should  be 
allowed  to  die  out  gradually. 

It  has  been  stated  that  in  proceeding  in  this  way  the  steam 
pressure  will  be  maintained  for  several  hoars. 

Steam  has  always  been  raised,  even  from  cold  water,  In 
one  and  a  half  hours,  while,  with  the  ordinary  boilers,  it 
requires  at  least  three  hours. 

The  expansion  of.the  shell  has  been  measured  with  great 
accuracy  by  means  of  points  on  the  frame,  and  it  has  not 
exceeded  from  .15  to  .20  inches. 

We  outy  consider  that  this  boiler  is  perfectly  safe,  for  it 
consists  of  a  cylindrical  shell  and  tube  sheets  braced  by  the 
tubes  as  well  as  by  re-enforcing  sheets  and  ties.  The  tube 
sheets  were  found  to  be  perfectly  flat  after  a  run  of  11,625 
miles. 

Finally,  thbi  boiler  effects  a  considerable  saving  in  Invested 
capital,  as  compared  with  the  boiler  of  an  ordinary  freight 
locomotive  having  approximately  the  same  dimensions;  the 
saving  is  estimated  at  5,000  francs  (91,000)  per  boiler. 

Expense  of  a  complete  renewal  of  the  brickwork  Cmate- 
rials  and  labor)  does  not  exceed  100  francs  (f 201  and  can  be 
done  by  an  ordinary  mason  in  three  days. 

It  Hhould  be  remembered  that  the  expense  of  merely  r«- 
placing  a  few  staybolts  in  an  ordinary  boiler  frequently  ex- 
ceeds this  amount.  Furthermore,  by  the  use  of  this  new 
type  of  boiler,  a  saving  of  from  10  per  cent,  to  12  per  cent,  in 
fuel  san  be  made  when  air  is  admitted  above  the  grate. 


of  two  distinct  parts,  the  front  or  coupling  part,  which 
couples  with^  another  drawbar  and  the  rear  end  or 
shank,  by  which  it  is  connected  to  the  draft  gear  of  its  own 
car.  The  front  end  is  independent  in  its  design  on  the 
method  of  attachment  at  the  rear  end. 

The  M.  C.  B.  Aasociation  has  adopted  as  standards  cer- 
tain sizes  and  relations  of  parts  of  the  drawbar,  without 
recommending  any  one  particular  construction,  the  type 
adopted  being  the  so-called  vertical  plane  coupler,  which 
does  not  require  the  use  of  a  link  and  pin.  Only  the  out- 
line of  the  parts  which  come  in  contact  in  coupling  are 
laid  down,  the  details  of  construction  being  left  to  the  in- 
dividual judgment  of  the  inventor  or  car  builder.  This 
contour  line  is  shown  in  full  lines  at  X  X  in  Figs.  15  and 
16,  and  some  of  ^the  couplers  will  be  described  in  detail  in 
a  future  article. 

The  drawbar  attachments  on  the  frame  of  the  car,  while 
they  vary  greatly  in  detail,  still  have  some  general  points 
of  resemblance,  and  ssay  be  described  as  consisting  of  lugs 
or  stops  attached  to  the  center  sills  (either  director  through 
the  intervention  of  draft  timbers),  against  which  large 
washers  or  plates  are  placed,  and  to  which  are  transmitted 
the  pulliog  and  buffing  strains  of  the  drawbar,  springs 
being  introduced  to  lessen  the  shocks. 

Attempts  have  been  made  to  have  other  parts  besides 
the  drawbar  adopted  as  standards,  but  there  is  such  a 
vast  diversity  of  opinions,  that  as  yet  no  design  has  been 
made  which  meets  the  approval  of  all  or  even  a  majority 
of  the  car  builders.  The  nearest  approach  to  uniformity 
which  has  been  made  is  the  reoommendation  by  the  M.  C. 
B.  Association  of  a  certain  design  which  is  considered  as 
good  practice.  Many  roads  have  draft  gears  which  ap- 
proach very  closely  to  this  design,  the  variations  being 
principally  in  the  details,  and  while  the  design  has  not 
been  adopted  exactly  as  submitted  by  any  road,  some  o( 


them  are  putting  a  draft  gear  on  all  their  new  cars  which 
uses  the  castings  and  sizes  of  iron,  bolts  and  timbers  and 
the  general  arrangement  recommended,  some  slight  vari- 
ations being  made  in  minor  details  to  conform  to  the  gen- 
eral practice  of  those  particular  roads.  A  description  of 
this  recommended  draftgear  can  therefore  be  considered 
as  covering  quite  a  number,  if  not  a  majority  of  the  draft 
gears  in  use  on  freight  cars  in  this  coimtry. 

Figs.  12,  13  and  14  show  three  views  of  this  draft  gear 
as  attached  to  the  frame  of  a  car,  the  drawbar  and  rear 
end  attachments,  with  exception  of  the  follower  plates 
being  omitted.  Figs.  IS  and  16  show  the  drawbar,  with 
the  two  most  common  styles  of  rear  end  attachmentt>, 


Fig.  15.— M.  C.  B>  Standard  Coupler  with'.Tail  Pin.       >! 

either  of  which  can  be  used  with  the  above  draft  gear 
without  any  changes.  The  draft  timbers  AA  are  of  oak, 
5^  by  8  inches  in  section,  and  are  fastened  securely  to  the 
center  sills  by  means  of  |-inch  bolts,  BB,  which  have 
double  nuts  on  the  bottom,  the  heads  resting  in|  cast-iron 
socket  plates  let  into  the  floor.  When  the  center  sills  do 
not  come  directly  over  the  draft  timbers,  they  can  be 
furred  out  by  bolting  pieces  to  their  sides,  to  obtain  solid 
timber  for  the  bolts  to  pass  through,  and  to  get  a  good 
bearing  for  the  draft  timbers,  as  shown  in  dotted  lines  at 
W,  Fig.  14.  To  resist  displacement  and  to  relieve  the 
bolts  of  some  of  the  strains,  cast-iron  key  blocks,  CC,  are 
inserted  between  sills  and  draft  timbers,  being  let  into 
each  and  held  in  place  by  bolts  passing  through  them. 
With  iron  body  bolsters  the  rear  ends  of  the  draft  timbers 
are  usually  passed' through  between  the  two  members, 
with  shoulders  against  these,  and  extending  about  18 
inches  or  3  feet  beyond;  stiffening  pieces  are  then  added  to 
fill  up  the  space  between  the  ends  of  the  draft  timbers  and 
the  croestie  timbers.  When  wooden  body  bolsters  are 
used  the  ends  of  the  draft  timbers  are  fitted  against  these. 

The  front  ends  of  the  [timbers  pass  under  the  end  sill 
and,  when  wooden  face  blocks  are  used,  these  drop  down 
below  the  end  sill  about  1^  inches  and  the  draft  timber  is 
cut  away  the  same  amount,  forming  a  shoulder. 

The  inside  of  each  draft  timber  is  cut  away  1  inch  for 
a  certain  distance,  and  against  the  shoulders  thus  formed, 
the  cast-iron  drawbar  stops  DD  are  fastened.  There  is 
quite  a  variety  of  these  castings,  of  all  shapes  and  sizes, 
and  the  ones  shown  are  about  as  strong  and  heavy  as  any 
in  use;  they  are  fastened  to  the  draft  timbers  by  five  |-inch 
bolts  the  heads  of  which  are  next  to  the  casting  and  are 
prevented  from  turning  by  ribs  on  the  casting;  the  nuts 
rest  on  plate  washers  and  are  prevented  from  turning  by 
pieces  of  hardwood  nailed  to  the  timbers,  which  can  be 
easily  removed  in  case  the  bolts  have  to  be  taken  eut.  To 
further  secure  the  castings,  lugs,  f  inch  square  in  section 
and  5  inches  long,  EE,  are  cast  on  the  back  and  let  into 
the  draft  timbers.  Cylindrisal  lugs  of  about  1  inch 
in  diameter  are  sometimes  used  instead,  but  they  are 
broken  off  easily  and  are  therefore  not  very  reliable. 
There  are  two  castings  to  each  timber,  one  to  take  the 
pulling  and  one  the  buffing  strains.  The  two  castings  are 
connected  together  on  top  and  bottom  by  wrought  iron 
drawbar-guides,  FF,  which  .transmit  some  of  the  strains 
from  one  to  the  other,  and  also  act  as  a  guide  to  the  fol- 
lower plates.    They  are  made  of  i  by  3i-inch  or  f  by  2-inch 
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Fig.  16.-M.  C.  B.  Standard    Coupler  with  Strap. 

iron  and  are  fastened  to  the  castings  by  J-inch  boltB. 
When  no  timber  comes  directly  over  these  bolts  the  top 
guide  is  turned  up  at  [the  ends  to  prevent  the  bolts  from 
turning,  tbe  bottom  ends  being  provided  with  lock  nuts. 
When  there  is  a  timber  above  them  the  bolts  are  carried 
through  this  and  the  floor  and  their  beads  rest  in  cast  ir<m 
sockets  let  into  the  latter. 

Tbe  draft  timbers  are  sometimes  re-enforced  by  addi- 
tional timbers,  OO,  placed  between  the  back  drawbar  stop 
and  body-bolster  and  tied  to  them  by  f-inch  bolts  ;  these 
timbers  take  some  of  the  buffing  strains. 

The  two  draft  timbers  are  tied  together  back  of  tbe 
drawbar  steps^by  two  |-inch  bolts  passing  through  from  one 
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to  the  other,  through  a  distance  piece,  QQ,  4  inches  wide, 
fitted  between  the  timbers  or  the  re-enforcing  pieces.  Other 
ties,  TT,  of  I  by  Scinch  wrought  iron  are  placed  under, 
the  draft  timbers  at  or  near  the  drawbar  stops,  lipped  up 
on  the  ends  and  fastened  by  ^inch  bolts  ;  the  front  one  has 
distance  pieces  under  it  to  lower  it  sufficiently  for  the  fol- 
lower plates  to  work.  The  front  ends  of  the  draft  timbers 
are  tied  together  by  the  drawbar  carrier-iron,  R  R,  of  1  by 
4-inch  wrought  iron,  which  also  acts  as  a  support  for  the 
drawbar,  the  draft-timbers  being  cut  out  on  the  bottom  to 
receive  it.  The  ends  of  this  iron  are  bent  up  and  fastened 
to  the  under  side  of  the  face  block,  or,  when  this  is  not  used, 
to  the  endsill.  Six  ^inch  bolts  hold  this  Iron  in  place,  four 
at  the  center  and  one  in  each  end,  all  having  lock  nuts  on 
the  bottom.  The  two  inside  bolts  come  between  the  draft 
timbers  and  close  to  them,  and  over  these  bolt  draft  timber 
guards,  HH,  5f  inches  high  and  preferably  made  of  malle- 
able iron,  are  fastened,  each    by  two    i-inch  bolts;   a 


B.  standard  size  being  6  by  8i  by  1^  inches,  and  are  made 
of  wrought  iron.  When  a  spindle  is  used  to  connect  them 
to  the  drawbar,  they  have  a  3i>inch  hole  through  the  cen- 
ter; with  a  yoke  or  pocket  connection  a  bole  is  drilled  in 
them,  countersunk  on  the  outside,  to  take  a  |-inch  rivet, 
which  fastens  a  cast-iron  thimble,  MM,  to  bold  the  draft 
springs  in  place.  The  earlier  drawbars  and  many  in  use 
to-da>  are  connected  to  the  follower  plates  by  means  of  a 
spindle  or  tail  pin,  NN.  as  shown  in  Fig.  15.  This  pin  is 
2  inchea  in  diameter,  and  its  front  end  is  provided  with  a 
head,  either  rectangular  or  cylindrical,  with  a  flat  space  to 
prevent  its  turning;  the  rear  end  is  either  threaded  for  a 
nut  or  preferably  has  a  slot  in  it  to  take  a  i  by  2-inch 
wrought-iron  or  steel  key,  UU,  which  is  prevented  from 
working  out  of  place  by  a  ring  or  cotter  pin. 

It  was  soon  found  that  this  spindle  connection  was  not 
as  reliable  as  was  desired,  as  the  head  became  worn,  allow- 
ing the  drawbar  to  be  pulled  off  the  pin,  or  the  Utter 


imuBual  about  it  except  the  extension  front  already 
alluded  to  and  the  staying  of  the  firebox  crown.  The  front 
half  of  the  crown  is  stayed  by  longitudinal  bars,  the  front 
ends  of  which  rest  on  the  flange  of  the  tube  sheet,  while 
the  rear  ends  are  suspended  from  the  shell  by  heavy  sling 
stays.  The  rear  half  of  the  crown  sheet  is  stayed  by  short 
transverse  bars  of  inverted  X  section,  supported  by  sling 
stavs  to  the  shell.  These  transverse  bars  are  only  cne-half 
the  width  of  the  box  in  length.  This  peculiar  staying  is 
employed  to  avoid  rigidity.  The  boiler  carries  160  pounds 
pressure. 

The  main  driving  axles  have  journals  inside  and  outside  of 
the  wheels,  but  on  the  rear  axles  there  are  outside  journals 
only.  The  driving  springs  are  without  any  equalizing  ar- 
rangement of  any  kind,  and  are  peculiarly  disposed  in  that 
while  there  is  one  spring  over  each  rear  journal  there  are 
two  sets  of  main  driver  springs;  one  set  is  placed  over  the 
outside  journals  and  the  other  set  is  under  the  inside  boxes. 


New  Passenger  Locomotive  for  the  Great  Western  Railway  of  England. 


rectangular  opening  5^  inches  wide  and  5$  inches  high  is 
thus  formed  between  the  draft  timbers  in  which  the  draw- 
bar works.  This  opening  has  been  adopted  as  standard  by 
the  M.  C.  B.  Association,  as  .has  also  the  section  of  the 
drawbar  at  this  point,  viz.,  5  by  5  inches. 

The  drawbar  projects  a'certain  distance  beyond  the  end 
of  the  draft  timbers,  the  standard  adopted  by  the  M.  C.  B. 
Association  being  10|  inches  to  ^the  center  of  contact  be- 
tween the  couplers  of  two  cars  when  there  is  no  strain  on 
them:  this  would  leave  only  21  inches  between  the  two 
cars  it  the  draft  timbers  were  to  end  at  the  endsill,  which 
would  hardly  be  sufficient  to  allow  a  person  to  step 
between  the  cars,  and  it  would  be  still  less  if  the  draft 
springs  were  compressed.  When  the  endsills  are  on  the 
outside  of  the  sheathing,  they  are  generally  tapered  down 
at  the  ends  to  increase  the  space  between  the  cars,  but  to 
increase  it  considerably  for  at  least  part  of  the  width  of 
the  car,  face  blocks,  //,  are  fastened  to  the  endsills  above 
the  draft  timbers,  and  the  draft  'gear  is  carried  ahead  a 
distance  equal  to  the  thickness  of  this  block,  thus  increas- 
ing the  distance  between  the  bodies  of  the  cars  by  double 
the  amount.  These  face  blocks  also  strengthen  the  end- 
sill at  its  weakest  point,  and  as  they  take  all  the  wear  due 
to  the  working  of  the  drawbar,  the  cost  of  repairs  is  con- 
siderably reduced,  as  they  can  be  renewed  much  more 
readily  than  the  endsill. 

This  face  block  is  made  of  oak,  usually  about  36  inches 
long  and  6  by  9  inches  in  section,  and  is  securely  bolted  to 
the  endsill,  two  of  the  bolts  often  passing  back  and  ending 
in  plates  which  lip  over  the  body  bolster.  On  the  front 
bottom  edge  of  the  face  block  a  protecting  plate,  S  S,  is 
fastened,  against  which  the  horn  JJot  the  drawbar 
strikes  when  the  latter  is  pushed  in,  forming  a  stop  for  it. 
This  plate  is  made  of  i  or  1  inch  by  4  inches  wrought  iron 
and  sometimes  of  angle  iron.  The  distance  between  its 
face  and  the  horn  of  the  drawbar  is  1}  inches  when  there 
is  no  strain  on  the  bar,  which  is  another  standard  of  the 
M.  C.  B.  Association. 

The  inside  of  the  draft  timbers  between  the  drawbar 
stops  is  sometimes  protected  by  a  plate  of  i  by  6  inches 
wrought  iron,  KK,  secured  by  countersunk  wood  screws, 
which  prevents  the  follower  plates  from  chafing  the 
timbers. 

The  follower  plates,  LL,  are  two  in  number,  the  M.  C. 


would  break,  or  the  key  would  break  or  work  out,  allow- 
ing the  drawbar  to  drop  on  the  track,  where  it  formed  a 
dangerous  obstruction  and  has  been  the  cause  of  numerous 
wrecks.  Another  objection  to  the  spindle  connection  is 
the  large  hole  required  in  the  follower  plates. 

These  objections  are  overcome  as  shown  in  Fig.  16  by  sub- 
stituting a  strap  of  wrought  iron,  OO,  bent  in  the  shape  of 
a  U  and  fastened  to  the  top  and  bottom  of  the  shank  of 
the  drawbar,  forming  a  pocket,  in  which  the  follower 
plates  and  draft  spring  are  placed.  This  pocket  strap,  or 
yoke,  is  made  of  1  by  4-inch  wrought  iron  with  an  opening 
6i  inches  wide  and  as  long  as  is  required  for  spring  and 
follower  plates,  i-inch  being  allowed  for  compression  of  the 
spring.  The  strap  has  hooks  turned  on  the  ends  which  lip 
over  projections  on  the  shank  of  the  drawbar,  and  it  is 
fastened  to  the  latter  by  two  l^-inch  rivets,  excepting  on 
some  constructions  of  draft  gear  in  which  the  strap  has  to 
be  taken  off  to  remove  the  drawbar,  in  which  case  bolts 
are  used  instead  of  rivets. 

The  draft  spring,  PP,  as  recommended  by  the  M,  C.  B, 
Association  is  6i  inches  in  diameter  and  8  inches  long,  made 
of  two  coils  of  round  steel,  1^  and  }  inches  respectively, 
in  diameter,  the  spring  to  have  a  total  resistance,  when 
iully  compressed,  of  22,000  pounds,  and  capable  of  being 
compressed  3^  inches. 

{To  be  continued.) 


Passenger  Locomotive  fbr  the  Great  Western  Railway. 

In  the  accompanying  engraving  we  illustrate  the  latest 
of  fast  passenger  locomotives  built  by  the  Great  Western 
Railway  of  England.  Ten  of  these  engines  have  been  con. 
structed  at  the  company's  shops  at  Swindon.  They  were 
designed  by  Mr.  W.  Dean,  locomotive  superintendent,  and 
are  intended  for  service  on  divisions  where  the  grades  are 
heavy  and  the  curves  both  sharp  and  numerous. 

The  engines  are  somewhat  American  in  appearance, 
with  their  four-wheeled  leading  trucks  and  extension 
fronts.  The  cylinders  are  18  inches  by  26  inches  and 
are  between  the  frames.  The  driving  wheels  are  67i 
inches  in  diameter,  which  is  considered  rather  small  in 
English  practice,  but  was  decided  upon  in  this  case  be- 
cause of  the  heavy  grades.  The  bcnler  is  straight  and  is 
constructed  of  steelj  with  steel  tubes.    There  is  nothing 


The  weight  on  the  main  wheels  is  considerably  more  than 

on  the  rear  ones. 

The  principal  dimensions  of  the  ^igines  are  as  follows: 

Cylinders 18  inches  br  26  inches. 

DriTioK  wbeeU... 6feel,7H 

Trucli  wheels 3    "      7)4      " 

Driving  wheel  bMe 8    "     6 

1'otal  wheel  base ^...^...... 22    "3 

Diameter  of  boiler 52^  inches O.  U. 

Number  of  lubes 249 

Size  of  tubes 19^  inches  U  D.  by  II  feel3^  Inches  Iouk. 

HeatinR  surface  of  inbes  ......1,285.6  square  fe«i. 

••  flrebox .........         112.6 

Total  heating  surface ..  ..i. 1.3S8.Z       "         *' 

Gratearea IS 

Boiler  pressure , ,. 168  pounds. 

Weight  on  main  drivers 34,100 

"   rear  drivers  .....29^00 

"   truck 39.2W) 

Total  weight  in  working  order lu3,ian 

Tender  capacity 2,000  gallons. 

We  are  indebted  to  Enginerring  for  oar  illustration. 


Water-Tube  Boilers  in  the  British  Navy. 

Evidently  the  English  A^iralty  retain  their  faith  in  the 
efficiency  of  water-tube  bqdiers,  as  not  only  are  a  large  num- 
ber of  new  vessels  being  fitted  with  various  designs  of  these 
boilers,  but  it  has  also  been  decided  to  reboiler  No.  80  tor- 
pedo boat  and  the  cruiser  Bellona  in  each  case  with  water, 
tube  boilers.  The  Bellona  is  only  four  years  old,  and, 
although  this  vessel  has  done  very  little  service,  the  boilers 
are  reported  to  be  considerably  worn.  The  cruiser /'rasrr. 
fine,  building  at  Sfaeemess,  is  also  to  be  supplied  with 
water-tube  boilers.  It  is  stated  that  the  Thomycroft  type 
will  be  adopted  in  this  case. 

According  to  Engineering,  H.  M.  S.,  Vindictive,  a  second- 
class  cruiser  of  10,000  indicated  horse-power,  just  laid  down 
at  Chatham  Dockyard,  is  to  be  fitted  with  water-tube  boilers 
of  the  Belleville  type,  18  in  namber,  by  Messrs.  Maudsley.Sons 
&  Field,  Limited,  who  are  making  the  feed  pumps,  also  of  the 
Belleville  type,  and  the  air  bl  owers  or  compressors  for  sup 
plying  air  to  each  furnace  to  mix  with  the  ga-ses  and  aid 
combustion.  The  boilers  are  arranged  in  three  groups,  each 
group  coDsistim;  of  six  boilers  placed  back  to  back,  with  the 
athwartship  stokeholds.  Each  boiler  is  constructed  for  a 
wrorking  pressure  of  -SOO  pounds  per  square  inch,  and  consists 
of  eight  elements,  ten  stories  high,  built  of  solid  drawn  steel 
tubes  i}4  inches  in  diameter  and  seven  feet,  six  inches  long. 
The  boxes  connecting  the  tubes  are  of  malleable  cast  iron. 
The  total  grate  sui-face  is  880  .square  feet,  and  the  total  beat- 
ing surface  is  25,tt00  square  feet.  There  are  six  feed  pumps, 
each  capable  of  feeding  six  boilers  and  six  air  blowers ;  that 
is,  one  feed  pump  and  one  blown  in  each  stokehold.  The 
boiler  installation  is  identical  with  those  of  the  second-claaa 
cruisers  Oladiator,  Furious  and  ArrogaiU, 
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required  by  it  are  not  sufficient  to  make  such  methods 
profitable,  or  to  pay  for  the  special  tools  by  which  the  cost 
for  labor  m  reduced. 
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9mhmertptlon.—K.OO  a  year /or  the  United  Stateii  and  Canada: 
n.SO  a  vear  to  Foreign  Countriet  embraced  in  the  Univeraal 
Ponlal  Union. 

EDITORIAL    ANNOUNCEMENTS. 


A^Tertlwnirntx. — Nothing  vnll  he  inserted  in  thin  journal 
/or  pay,  except  in  the  advertising  pages.  The  remiiny 
pages  mil  contain  only  such  matter  as  we  consider  of  in- 
tm-etd  to  omr  reouters.  ••■..■....- 

Special  Notice.— ^s  the  American  Engineer,  Car 
Builder  and  Railroad  Journal  iti  printed  and  ready 
for  mailing  on  the  la*t  day  of  the  month,  correspondence, 
advertisements,  etc.,  intended  for  insertion  must  be 
received  not  later  than  the  2&th  day  of  each  month. 


Contril»iilion!«. — Articles  relating  to  railway  rolling  stock 
ronstruclion  and  7nanagemenl  and  /rindred  topics,  by 
those  who  are  practically  acquainted  with  these  subjects, 
are  specially  desired.  Also  early  notices  of  official 
changes,  and  additions  of  new  equipment  for  the  road,  or 
the  shop,  by  purchase  or  co/nstruction. 


To  nnbncribKT*.— The  AMERICAN  Engineer,  Car  Buildbb 
AND  Railroad  Journal  is  mailed  regularly  to  every 
subscriber  ea-ch  month.  Any  subscriber  who  fails  to 
receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  detivery,  and  in  case  the  paper  is  not 
then  obtained  this  office  should  be  notified,  so  thai  the 
misting  paper  may  be  supplied.  When  a  unbtcrllMr 
ckaniies  hit  addreu  he  ought  to  notify  this  offie*  ad 
once,  so  that  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


The  action  of  the  Supreme  Court  in  issuing  a  writ  of 
certiorari  in  the  suit  between  the  Westinghouse  and  Boyden 
air-brake  companies  is  significant  as  being  practically  an 
admission  of  error  in  the  decision  uf  the  Circuit  Court  of 
Appeals.  This  is  the  first  patent  case,  not  involving  Federal 
interests  or  a  question  of  jurisdiction,  that  has  ever,  under 
the  method  of  procedure  established  by  the  statute  of  18ttl, 
been  ordered  up  for  further  action  by  the  United  States 
Supreme  Court.  Its  decision  will  be  awaited  with  interest 
and  we  trust  that  when  rendered  the  decision  will  be  so 
manifestly  just  to  both  companies  as  to  be  so  considered 
by  all  parties. 


It  is  popular  in  these  days  to  decry  the  methods  em- 
ployed in  departments  of  the  government,  and  perhape  no 
one  dei>artment  receives  more  abuse  than  the  patent  office. 
Possibly  it  deserves  some  of  it,  but  those  who  condemn  the 
accumulation  of  a  surplus  in  its  treasury  that  in  many  years 
has  risen  to  only  $4,5U<),000  should  be  less  hasty.  During 
the  last  year  or  twc  great  progress  has  been  made  in  the 
classification  of  patents  and  in  bringing  the  work  up  to 
date,  so  that  there  is  less  delay  in  the  issuance  of  patents. 
We  recently  heard  of  a  patent  being  allowed  in  about  three 
weeks  after  application  was  made.  It  is  hardly  to  be  pre- 
sumed that  the  work  of  reform  is  going  to  ceaae,  and  as 
reforms  require  money  to  carry  them  out,  this  surplus  may 
actually  decrease  in  the  near  future.  Certainly  it  is  better 
to  urge  reasonable  reforms,  even  if  they  be  extensive,  than 
to  advocate  reduced  fees  as  a  means  of  wiping  out  the  sur- 
plus. 

In  shops  where  the  character  of  the  output  is  such  that 
manufacturing  methods  cannot  be  generally  introduced 
throughout  the  entire  plant,  there  are  usually  opportunities 
to  employ  these  economical  methods  in  the  details.  A  shop 
that  is  building  a  certain  line  of  enginee  on  order,  for  in- 
stance, need  not  limit  the  number  of  small  part«  made  at 
a  given  time  to  the  orders  then  on  hand  for  engines,  but 
can  make  them  up  in  fifties  or  hundreds,  if  too  much  capi- 
tal is  not  tied  up  thereby.  This  method  of  working  has 
been  pretty  well  developed  in  some  railroad  repair  shops 
to  the  profit  of  the  company.  To  get  the  fullest  benefit 
from  such  practices  unimportant  variation  in  the  details 
of  cars  and  locomotives  must  be  avoided,  and  standards 
departed  from  only  when  absolutely  neceusary.  This  widens 
the  field  for  manufacturing  in  the  making  of  repair  parts, 
makes  the  demand  for  any  given  part  more  regular,  reduces 
the  amount  of  stock  to  be  carried  and  the  capital  tied  up  in 
finished  parts.  This  is  realized  by  many,  but  not  every 
road  gives  it  the  attention  it  warrants,  because  of  a  mis- 
taken impression  that  the  number  of  places  of  any  one  part 


After  two  years  of  trial,  the  Pittsburgh,  Cincinnati,  Chi- 
cago &,  St.  Louis  Railway  has  abandoned  the  "  chain-gang" 
method  of  handling  its  motive  power,  and  has  returned  to 
the  practice  of  crews  to  each  engine.  Whether  they  are 
operated  with  single  or  double  crews  depends  upon  the 
amount  of  traffic  and  the  demand  for  engines,  Mr.  Swans- 
ton,  Master  Mechanic  at  Indianapolis,  finds  by  a  comparison 
of  accounts  for  different  years  that  the  "  chain-gang"  sys- 
tem resulted  in  an  increased  cost  of  roimdhouse  expenses 
of  11  per  cent.,  that  the  engines  had  to  be  shopped  more  fre- 
quently, the  passenger  engines  averaging  about  20  per  cent . 
less  mileage  between  shoppings,  and  the  freight  engines  24 
percent.  All  this  happened  without  any  increased  mile- 
age per  month  as  an  offset.  Exact  information  relative  to 
the  (lifferent  methods  of  operating  is  and  has  been  hard  to 
get,  and  if  any  of  our  readers  can  contribute  data  of  value 
on  this  subject  we  will  \te  pleased  to  hear  from  them. 
One  of  the  great  difficulties  to  be  overcome  in  the  "  chain- 
gang"  system  is  the  lack  of  interest  in  the  engines  on  the 
I  art  of  the  men.  Mr.  Swansion  [says  that  the  individual 
crew  system  makes  better  machines  of  the  engines,  and 
better  men  of  Jthe  crews.  With  the  resjx>nsibility  for  the 
condition  of  the  machine,  he  argues,  conies  a  personal  in- 
terest in  it  which  must  result  in  advancing  their  knowl- 
edge of  the  engine  and  making  them  more  valuable  men. 


On  another  page  we  publish  an  account  of  intercHtiug 
experiments  made  in  France  with  a  loeemotive  having  a 
boiler  whose  firebox  was  lined  with  firebrick.  From  a 
theoretical  standpoint  a  firebox  devoid  of  heating  surface 
should  give  more  combustion  and  prove  more  economical 
than  one:  having  heat-conducting  walls,  providing  the 
remainder  of  the  boiler  contains  beating  surface  capable 
of  reducing  the  temperature  of  the  gases  at  the  smokebox 
to  the  best  practice  of  to-day.  But  those  who  consider  the 
160  square  feet,  more  or  less,  of  firebox  heating  surface  as 
indispensable  to  good  steaming  qualities,  it  may  appears  to 
he  impracticable  to  depend  upon  the  tubes  alone  for  heat- 
ing surface.  Neverthelesss,  it  has  been  proved  by  several 
investigators  working  independently  of  each  other  that 
tube-heating  surfaces  can  be  relied  upon  to  perform  the 
additional  duty  demanded  of  them,  without  as  great  an 
increase  in  total  heating  surface  as  would  at  first  be 
thought  necessary.  But  while  this  is  all  true,  our 
readers  may  be  cautious  in  accepting  the  conclusion  of 
the  author  of  the  article  found  in  this  issue  that  firebox 
heating  surface  can  be  satisfactorily  replaced  by  an  equal 
number  of  square  feet  of  tube  surface.  That  results 
supporting  that  view  were  obtained  in  the  trials  noted 
is  probably  attributable  to  the  duty  imposed  on  the 
boiler  being  much  less  than  would  be  the  case  in  this 
country.  While  the  rate  of  combustion  is  not  stated  in  the 
article,  it  is  said  the  coal  burned  per  mile  was  reduced  from 
80  (>ounds  to  ^\\  pounds,  and  at  ordinary  speeds  of  freight 
trains  that  would  involve  the  combustion  of  about  1,600 
pounds  per  hour.  As  the  tube  heating  surface  in  the  new 
boiler,  which  approximately  equaled  the  total  heating  sur- 
face of  the  old  boiler,  was  1,299  square  feet,  it  follows  that 
for  each  pound  of  coal  burned  per  hour  there  was  .81  square 
feet  of  heating  surface.  The  common  practice  in  this 
country  is  to  load  engines  with  all  they  can  haul  and  the 
combustion  per  square  foot  of  grate  and  per  sijuare  foot  of 
heating  surface  is  almost  always  greater  than  in  Europe. 
The  average  combustion  here  can  be  safely  taken  at  one 
pound  of  coal  for  not  more  than  .5  of  a  square  foot  of  heat- 
ing surface  per  hour,  thus  imposing  a  duty  upon  the  heat- 
ing surfaces  of  approximately  60  per  cent,  more  than  in  the 
French  experiment.  Had  the  boiler  been  called  upon  to 
do  the  amount  of  work  required  in  American  practice  all 
of  the  extra  heating  surface  of  the  new  tx>iler  might  have 
been  required.  While  one  of  the  avowed  purposes  of  the 
test  was  to  determine  the  durability  of  the  firebrick  walls, 
the  author  has  not  stated  in  his  article  what  mileage  was 
obtained  from  them. 


A  HCW  EHGLISa  LOOOMOTIYE. 


On  another  page  we  reproduce  from  Engineering  a  per- 
spective view  of  a  new  passenger  locomotive,  buiit  for  the 
Great  Western  Railway,  by  Mr.  W.  Dean.  Locomotive  Su- 
perintendent of  that  line.  Asthisengine  has  some  peculiari- 
ties, and  as  it  differs  very  much  from  American  practice 
in  some  respects'and  approaches'itfiD  others,  alittle  criticism, 
comment  and  comparison  with  our  way  of  doing  things, 
may  not  be  unprofitable  to  some  of  our  readers  on  this  side 
of  the  Atlantic,  nor  uninteresting  to  those  on  the  other. 
What  is  proposed  is  simply  to  make  such  comments  on 
these  differences  of  practice,  which  strike  an  American, 
who  has  taken  an  active  inteivst  in  locomotive  construc- 
tion and  design,  and  to  point  out  wherein  the  English  and 
wherein  the  American  practice  seems  to  have  advantages. 
It  may  be  added  that  accompanying  the  view,  which  is 
reproduced  on  another  page,  Engineering  gives  a  double 
page  longitudinal  section  and  sectional  plan  for  which  we 
bad  not  room,  but  from  which  much  of  our  information 
was  derived. 

As  will  be  seen  from  the  engraving,  which  is  given  else- 
whore,  the  eagiae  is  of  the  bogie  type  with  inside  cylinders, 


and — what  is  very  remarkable  for  an  English  engine — an 
extended  smokebox.  The  wheel  base,  measured  from 
the  center  of  the  truck  to  the  center  of  the  trailing  wheels, 
is  19  feet.  An  American  engine  of  similar  size  and  weight 
would  be  made  about  18  inches  longer.  This  difference  in 
length  is  a  marked  chavacteristic  which  differentiates  Eng- 
lish from  American  practice.  Apparently  the  necessity  of 
making  the  length  of  their  locomotives,  which  have  rigid 
wheel  bases,  very  short  has  become  a  habit,  so  strong  in 
the  minds  of  our  English  brethren  that  it  cannot  be  laid 
aside  when  then  there  is  no  longer  any  necessity  for  con- 
forming thereto,  or  the  length  of  existing  structures,  such 
as  engine  houses,  tum-cables  and  sidings,  on  their  roads,  is 
too  short  for  locomotives  of  a  greater  length  than  they  have 
adopted.  All  American  locomotive  men  would  be  unani- 
mous that  there  is  not  the  slightest  need  of  making  our 
locomotives  shorter  than  they  are  in  order  to  traverse  any 
ordinary  curves  foundjon  lines  in  this  country  or  those  on 
English  roads. 

The  length  of  the  tubes  of  "The  Duke  of  Cornwall"  are 
11  feet  3i  inches  between  tube  plates,  and  If  inches  in 
diameter.  Longer  tubes  ■would  have  been  practicable  with 
a  more  extended  wheel-base,  and  they  then  could  have 
been  increased  in  diameter  and  still  retained  their  evapor- 
ative efficiency,  with  less  liability  to  clogging  up. 

The  inside  cylinders  and  cranked  axles  are  constructive 
features  which  would  l)e  universally  condemned  here.  In 
this  {engine  the  'driving-wheels  are  small,  and  as  th4 
steam  chests  and  valves  are  placed  below  the  cylinders, 
the  latter  had  to  be  inclined  1  in  lU.  The  opinion,  or  pre- 
judice possibly,  against'the  use  of  iu(iine<l  cylinders  on  lo- 
comotives is  so  strong  in  this  country  that  any  engineer 
who  would  adopt  them  in  the  construction  of  a  locomotive, 
unless  it  were  under  very  exceptional  circumstances, 
would  be  regarded  here  as  a  superannuated  mechanical  fos 
sil.  Now,  it  may  he  that'this  is  an  entirely  uureusonable 
prejudice,  but  of  its  very  general  prevalence  here  there 
can  he  no  doubt.  In  |England,  on  the  contrary,  many, 
perhaps  most,  of  the  ablest  locomotive  superintendents 
still  adhere  to  this  method  of  construction.  Who  is  neHr(>st 
right?  The  arguments /)ro  and  con  have  often  been  stated. 
Il  is  claimed  for  the  inside  cylinder  engines  that  they  run 
steadier,  and  that  their  cylinders  are  better  protected  from 
radiation,  and  also  that  the  framing  can  be  more  compact 
and  stronger  than  with  outside  cylinders.  On  the  other 
side  is  the  fact  that  cranked  axles  are  first  much  more  ex- 
pensive and  more  liable  to  break  than  straight  ones.  To 
lessen  this  liability  Mr.  Dean  has  provided  double  bearings 
for  the  main  driving  axle,  which  are  inside  and  outside 
the  wheels.  The  trailing  axle  has  only  outside  bearings. 
The  crank  cheeks  are  also  reinforced  with  straps  shrunk 
on  them.  The  double  bearings  require  duplicate  frames, 
journal  boxes  and  driving  springs  and  supplementary  out- 
side cranks  and  pins  for  the  coupling  rods.  Owing  to  the 
large  diameter  of  the  inside  crank  l>earing  the  "big  end" 
of  the  connecting  rod  must  be  about  double  the  linear 
dimensions  and  its  weight  about  four  times  that  of  a  rod 
for  an  outside  connected  engine.  On  Mr.  Dean's  engine 
the  forward  part  of  the  connectiDg  rods  are  made  with 
forked  ends  and  double  strap  bearings — but  this  is  not  es- 
Bi^ntial.  It  is  nevertheless  expensive,  although  it  makes  a 
good  job  when  finished. 

Another  objectionable  feature  is  that  the  firebox  must 
be  about  a  foot  shorter  with  cranked  axles— to  give  clear- 
ance for  the  cranks — than  it  need  be  ^with  outside  cylin- 
ders. This  may  not  be  a  serious^  objection  where  good 
coal  is  used,  but  with  poor  fuel  the  additional  length  of 
firebox  is  important. 

Doubtless  better  drainage  of  the  cylinders  is  secured, 
by  placing  the  steam-chests  below  them,  and  inverting 
the  slide-valves  than  there  would  be  if  they  were  placed 
on  top,  but  in  the  engine  which  is  now  being  discussed 
the  steam  chests  are  immediately  above  the  center  bolster 
of  the  truck,  which  has  an  arrangement  that  permits  of 
its  transverse  movement  in  relation  to  the  engine.  It  is 
not  easy  to  see  how  the  valve-seats  can  be  faced  without 
removing  the  truck,  and  then  the  workman  must  operate 
on  an  inverted  surface  like  the  ceiling  of  a  room.  It  is  to 
be  feared  that  such  an  arrangement  would  cause  a  good 
deal  of  profanity  in  American  roundhouses  if  that  method 
of  construction  was  generally  adopted  here.  It  would  be 
interesting  to  have  an  estimate  of  the  cost  of  a  set  of  cylin- 
ders, connecting-rods,  crank-axles  with  duplicate  boxes, 
springs  and  frames  and  outside  cranks,  and  then  compare 
it  with  the  cost  of  the  same  parts  as  ordinarily  made  for 
outside  cylinder  engines.  What  American  locomotive  en- 
gineers would  be  interested  in  knowing  is  the  compensat- 
ing advantage  for  this  difference  in  cost. 

It  is  of  course  true  that  by  placing  the  cylinders  between 
the  wheels,  and  inclining  them,  and  then  putting  the 
valves  below  them,  that  the  links  can  be  connected 
directly  to  the  valve-stems  on  a  horizontal  line  drawn 
through  the  center  of  the  driving-axle.  European  de- 
signers of  locomotives  appear  to  have  abhorrence  of  rocking- 
shafts  and  they  will  resort  to  all  kinds  of  expedients  to 
avoid  their  use.  Now,  as  a  matter  of  fact,  there  is  hardly 
anything  about  an  American  locomotive  which  costs  so 
little  to  maintain  as  the  rocking-shafts  which  are  used 
here  with  link-motion  valve-gears,  and  probably  nine 
master  mechanics  out  of  ten  in  this  country  would  much 
rather  maintain  and  lubricate  snch  "  rockers  "  than  keep 
up  the  sliding  guides  for  the  valve-stems,  which  are 
directly  ooaaected  to  the  links  as  they  are  shown  in  the 
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illustration  before  us.  The  bearings  of  a  rocker  are 
cylindrical  and  are  enclosed  and  are  never  exposod  to  dust. 
A  reciprocating  guide,  on  the  contrary,  has  a  considerable 
part  of  its  frictional  surface  exposed  during  each  stroke 
and  is  thus  more  difficult^to  keep  oiled  and  more  subject 
to  wear.  Besides  the  bearings  of  the  rocker  are  more 
accessible,  which  is  an  important  feature,  which  leads  to 
tl»e  observation  that  English  designers  seem  to  take  great 
pams  to  hide  all  appearance  of  complication,  and  to  do 
this,  are  given  to  putting  everything  that  it  is  possible  to 
hide  inside,  where  it  will  be  out  of  sight,  or,  in  the  lan- 
guage of  St.  Paul,  they  "  look  on  things  after  the  outward 
appearance."  American  designers,  on  the  contrary,  try 
&s  far  as  possible  to  put  all  working  parts  outside,  where 
they  will  be  accessible. 

The  boiler  of  Mr.  Dean's  engine  is  made  of  steel,  with 
steel  tubes,  the  staying  of  the  crownsheet  being  quite 
peculiar.  The  rear  half  of  its  surface  is  provided  with 
transverse  crown  stays,  the  general  form  of  which  is  that 
of  an  inverted  letter  ^,  the  vertical  and  horizontal  parts 
of  which  are  united  by,a  pin  connection.  The  lower  portions 
of  each  of  these  ^'s  extends  from  the  outer  edge  of  the 
crownsheet  to  the  middle  and  is  connected  to  it  by  crown- 
bolts.  The  upper  edge  of  the  ^  is  attached  to  the 
outside  shell.  The  front  half  of  the  crownsheet,  on  the 
other  hand,  is  supported  by  longitudinal  crownbars, 
which  are  only  half  the  length  of  the  crownsheet  and  each 
of  which  has  its  front  end  resting  on  the  tube  plate,  while 
its  rear  end  is  hung  from  the  outside  shell  or  "  casing"  of 
the  firebox  by  a  pivotal  pin  and  sling  stay.  Between  the 
two  ends  the  bars  are  connected  to  the  crownsheet  by 
bolls.  "  This  system."  £'?i5ft»jepr»n*/  Fays,  "has  evidently 
been  adopted  with  a  view  of  avoiding  too  great  rigidity, 
and  allowing  for  expansion."  With  this  arrangement  the 
front  ends  of  the  crown  bars  are  free  to  nu>ve  up  or  down 
with  the  expansion  of  the  tube  plate  and  of  the  Krebox. 
The  back  ends  are,  however,  supported  by  the  sling  stays. 
while  the  part  of  the  sheet  between  the  ends  of 
the  bars  is  supported  by  the  bolts.  A  somewhat  similar 
action  ma5-  take  place  with  the  transverse  X.  stays,  the 
horizontal  part  of  which  may  rook  on  its  pin  connec- 
tion with  the  vertical  part  in  case  the  side  sheets  are  ex- 
panded. This  method  of  staying  seems  to  have  merits 
which  are  well  worthy  of  consideration. 

A  feature  which  is  worthy  of  consideratiou  by  American 
engineers  is  the  construction  of  the  driving-sjtrings.  These 
are  3  feet  ti  inches  long,  measured  from  center  to  center  of 
hangers,  and  consist  of  four  plates  of  4  by  f-mch  and  four 
plates  of  4  by  ^-inch  steel.  The  hangers  of  both  the  driv- 
ing and  truck  springs  are  supported  by  cylindrical  rubber 
l>ads  5^  and  4}  inches  diameter  and  3  inches  thick.  These 
are  held  in  cast-iron  cages  or  boxes,  the  link  hanger  being 
a  round  rod  with  a  nut  and  a  washer  below  the  rubber, 
the  springs  being  connected  to  the  up|)er  ends  of  these 
hangers  by  links  which  permit  the  free  movement  of  the 
springs.  This  is  a  much  better  arrangement  than  is  ordi- 
narily provided  in  American  t-ugines.  although  the  ab- 
sence of  e(|ualizing  levers  between  the  driving  axles  would 
hardly  lie  approved  in  this  country,  but  with  a  goo<l  road- 
bed and  the  excellent  arrangement  of  springs  provided  by 
Mr.  Dean,  it  is  an  open  ijuestion  whether  equalizers  are 
essential  or  important. 

The  driving  tires  have  safety  flanges  which  lock  into 
grooves  in  the  wheels  on  the  outside,  and  have  retaining 
rings  on  the  inside,  a  practice  which  it  would  lie  well  for 
us  to  imitate  more  than  we  do. 

The  tender  and  engine  truck  wheels  are  nf  the  Mansel 
wooden  di.sc  pattern,  43}  iuches  in  diameter.  This  form 
of  wheel  is  very  extensively  used  in  England,  but  has 
uever  met  with  favor  here.  Some  years  ago  they  were 
tried  on  the  Erie  road  and,  we  believe,  some  other  lines, 
but  failed.  Why  is  it,  it  may  again  be  asked,  that  these 
wheels  are  so  satisfactory  in  England  but  fail  here? 

From  our  engraving  it  will  be  noticed  that  the  truck 
axles  have  outside  bearings.  This  would  be  impracticable 
if  the  cylinders  were  outside,  and  as  outside  bearings  cer- 
tainly have  advantages  over  those  inside,  this  feature  may 
be  counted  in  favor  of  the  inside  cylinders.  The  truck 
center-pin  has  a  semi-lateral  movement  which  is  controlled 
by  spiral  sprine:s,  and  the  center-pin  has  a  spherical  bear- 
ing which  permits  perfectly  free  adjustment  to  lateral  or 
longitudinal  inequalities  of  the  road,  which  cannot  be  said 
of  our  engines,  which  rest  on  broad,  flat  bearings  on  the 
trucks. 

The  exhaust  pipe  extends  from  the  steam  chests — which 
It  will  be  remembered  are  below  the  cylinders — upward 
t>etween  them  to  a  point  level  with  the  top  row  of  tubes. 
This  pipe  has  a  division  in  it  which  extends  from  the  st^am 
chests  to  the  top  of  the  fifth  row  of  tubes,  counted  from 
the  bottom,  and  has  a  single  large  nozzle  at  the  top.  This 
arrangement  thus  seems  to  have  the  advantages  of  both  the 
single  and  the  double  nozzles.  The  chimney  projects  down- 
ward inside  the  smokebox  to  a  point  about  half  way  from 
its  top  to  the  upi>er  row  of  flues,  and  has  a  flaring  mouth 
at  its  loNver  end. 

Another  noteworthy  feature  is  the  fact  that  the  engine 
has  two  pumps,  which  are  worked  from  the  crossheads, 
and  apparently  no  injector.  It  would  be  interesting  to 
know  what  led  to  this  reversion  to  puuips  on  this  line. 

The  sand-boxes,  it  will  be  seen,  are  placed  over  the 
frames,  which  makes  them  more  accessible  and  removes 
them  from  a  position  where  they  obstruct  the  view  and 
an*  certainly  not  ornaments. 


A  feature  of  this  engine  to  which  the  attention  of  our 
locomotive   superintendents    and    builders    is   especially 
directed  is  the  steps  which  are  provided  on  the  engine  and 
tender.    There  are,  in  the  first  place,  two  sets  of  steps,  one 
on  the  engine  and  the  .other  on  the  tender,  which  are  alike 
and  are  on  the  same  level.    The  lower  ones  are  of  liberal 
length  and  width,  and  have  Ihigh  flanges  on  the  ends  to 
prevent  a  person's  foot  from  slipping  off.    In  getting  on  or 
off  the  engine  one  fool  can  be  securely  placed  on  one  step 
and  there  la  then  a  place  for  the  other  immediately  along- 
side of  it.     On   many  American  engines  the  steps  are  of 
such  a  form  and  size  that  it  is  not  easy  to  find  them  nor  to 
secure  a  foothold,  and  they  are  often  not  arranged  in 
pairs,  so  that  when  the  right  foot  is  in  place  the  position 
for   the   left   one  is    not    obvious.    Between  the  engine 
and      tender      the      steps      are     arranged       in      pairs 
horizontally  and  also  vertically,  or  one  above  the  other 
and  with  a  plate  back  of  them  to  prevent  those  mounting 
the  engine  from  thrusting  their  feet  inward.     It  should  be 
noticed,  too,  that  the  same  kind  of  steps  are  provided  at 
the  back  end  of  the  tender,  and  also  between  the  main 
driving  and  truck  wheels.    These  are  all  alike  and  on  the 
same  level,  and  for  that  reason  anyone  ia  less  likely  to 
make  a  misstep  than  they  would  be  when  the  form,  position 
and  size  of  the  different  steps  are  unlike,     in  thia  respect 
this  English  practice  is  better,  more  intelligent  and  more 
humane  than  ours.     The  number  of  men  who  are  killed 
and  injured  annually  from  falling  off  engines  and  cars  is 
very  large.     Certainly  it  is  the  duty  of  all  who  have  con- 
trol of    such    matters   to  diminish   the   risks.     Old    Ross 
Wioans  was  in  the  habit  of  advising  his  apprentices  in  this 
wise:  "  Boys,"  he  would  say.   "  if  you  must  make  a  thing 

strong,  make  it  d n  strong."     It  is  not  needful,  perhaps, 

to  imitate  the  old  gentleman's  forceful  language,  but  it 
may  l)e  said  that  if  you  can  make  anything  safe,  then  make 
itassafeas  you  can.  The  length  and  width  and  depth  and 
location  of  these  English  steps  certainly  gives  the  men  who 
must  use  them  more  security  than  they  can  have  when 
what  are  called  "  pads"  are  used,  to  iwhich  Mr.  Winans' 
adjective  might  properly  be  applied. 


TEE  SEVIBEi)  BOLES  OF  INTEBOEAHOE. 


The  report  of  the  committee  of  twenty-one  appointed  by 
the  Master  Car  Builders'  Association  to  revise  and  rear- 
range the  rules  of  interchange  on  the  lines  suggested  last 
year  by  theSouthern  and  iSouthwestern  Railway  Club,  has 
been  issued  and  discussed  by  several  of  the  railroad  clubs. 
The  report  recommends  a  rearrangement  of  the 
rules  under  several  headings  such  as  "  instructions 
to  inspectors,'"  "instructions  to  repair  men,"  "in- 
structions for  billing  "  and  "  miscellaneous."  The  wording 
of  the  old  rules  has  been  retained  in  nearly  every  case  but 
a  few  clauses  have  been  introduced  to  make  them  conform 
to  the  spirit  of  the  new  interchange  at  Chicago,  and  an 
attempt  has  been  made,  but  imperfectly  carried  out,  to  in- 
dicate res|K>nsibility  for  defects  by  statements  after  each 
section  of  the  rules  defining  the  defects  for  which  cars  may 
be  refused. 

The  result  of  all  this  rearrangement  is  that  while  thecode 
has  gained  somewhat  in  clearness  it  has  lost  none  of  its 
bulk,  and  yet  such  (;lub  discussions  as  we  have  read  have 
been  devoted  almost  wholly  to  the  correction  of  sections 
that  were  not  quite  clear  in  the  revision  ;  in  fact,  nearly 
every  one  seems  to  have  fallen  in  line  and  advocated  the 
revision  without  at  the  same  time  insisting  on  condensa- 
tion. This  condition  of  affairs  is  much  to  be  regretted,  for 
now  is  the  time  to  insist  on  greater  simplicity.  Delays  to 
freight  will  not  be  reduced  by  simpl}-  reversing  the  phrase- 
ology of  the  rules  so  that  instead  of  reading  that  "  cars 
may  be  refused''  for  certain  defects,  they  will  read  that 
"  cars  must  be  accepted"  unless  certain  defects  exist ;  what 
is  wanted,  rather,  is  as  simple  a  code  as  can  be  devised  on 
the  principle  of  owner's  responsibility.  The  words  of  Mr. 
John  McKenzie  before  the  New  York  Railroad  Club  should 
tie  carefully  read  by  every  official  that  has  a  vote  in  the 
Master  Car  Builders'  Association.     He  said  : 

"  It  seems  to  me  that  the  code  of  rules  proposed  by  the 
Committee  of  Twenty-one  goes  as  far  as  possible  in  the 
line  i>f  getting  us  deeper  into  a  rut  that  we  have  been 
traveling  in  for  the  last  ten  years,  by  conglomerating  and 
mixing  up  a  lot  of  rules  that  do  not  assist  the  object  that 
we  have  before  us — that  is,  the  smooth  and  equitable  in- 
terchange of  cars.  The  time  has  gone  past  when  we  can 
get  together  and  say  that  you  may. receive  a  car,  if  you 
want  to,  and  every  place  where  the  word  'may"  is  intro- 
duced in  this  code  of  rules,  the  word  "shall"  ought  to 
be  introduced.  Cars  can  be  moved  and  they  can 
earn  money  instead  of  'waiting  for  somebody  to 
make  up  his  mind  as  to  whether  they  shall  nut 
an  I  O  U  on  the  car  or  not ;  and  it  lies  with  us  whether 
we  shall  change  the  rules,  and  make  them  so  simple  and 
so  positive  ia  their  operation,  that  the  cars  must  move, 
rather  than  have  them  stand  on  the  side  tracks  until  a 
few  men  who  are  aUe  to  earn  a  dollar  and  a  half  a 
day  shall  wranele  and  decide  whether  the  car  shall  move 
or  not.  The  transportation  departments  of  this  country 
have  come  to  the  conclusion  that  a  smooth  inten^hange 
can  be  introduced.  The  Chicago  agreement  has  shown 
that  it  can  be  done.  The  mileage  of  the  cars  has  been 
increased  a  very  large  percentage,  and  the  time  has  come 
when  we  must  either  do  something  or  they  will  take  it 
out  of  our  hands  and  let  somebody  else  do  it.  The  trans- 
portation dep<)rtments  are  ready  to-day  to  take  hold  «nd 
make  an  interchange  that  will  move  the  cars  of  the  coiun- 
try. 

"  There  is  no  question  in  my  mind  tbatallthis  busiuess  of 
going  through  the  multiplication  table,  adding  to  and  tak- 
ing from,  going  from  1  to  34,  and  then  going  through  the 


alphabet  six  or  seven  limes  from  a  to  r..  illuKtratiug  all 
these  rules  and  the  interiiretatien  thereof —all  this  has  gone 
by.  We  must  stop  it.  What  we  want  to  say  is  that  cars 
shall  be  offered  in  a  serviceable  ooodition,  and  they  shall 
be  accepted.  Make  the  owners  responsible  for  the  defects 
that  follow  under  fair  usage.  Under  the  Chicago  agree- 
ment we  undertake,  with  aliout  13  different  paragraphs,  to 
coTcr  the  entire  code  of  rules,  and  everything  is  working 
smoothly." 

A  fact  which  has  an  important  bearing  ujion  this  whole 
business  of  revision  is  that  the  entire  Pennsylvania  system 
has  gone  into  the  Chicago  agreement.  This  is  another 
way  of  saying  that  at  the  June  convention  the  new  inter- 
change will  receive  the  votes  of  that  system  and  tha 
unless  others  who  supported  it  last  year  change  their  votes 
it  will  be  adopted  this  year.  With  this  in  prospect  there 
should  be  a  J  reater  condensation  of  the  rules  than  ^las  thus 
far  been  proposed. 

The  present  revision  says  (section  48)  that  "  owner*  are 
responsible  for  failure  imder  fair  usage  of  any  part  of  the 
body  of  the  car,"  and  (section  40)  that  "  all  defective  or 
missing  or  worn  out  parts  not  already  mentioned,  which 
have  failed  under  fair  usage  (are)  ohargeable  to  owners." 
Now  if  this  is  the'case  why  should  all  of  the  sections  relat- 
ing to  brake  gear  be  reUined  ?  If  a  braKe  wheel  is  defec- 
tive the  owner  can  be  billed  for  a  new  one  without  it  being 
specifically  mentioned  in  the  rules.  It  would  seem  as  if  most 
of  sections  18  to  39  could  be  omitted.  The  elaborately  de- 
fined and  illustrated  defects  of  couplers  can  also,  in  the 
opinion  of  many  practical  men.  be  omitted.  It  ought  to  be 
passible  to  omit  oection  52.  which  says  that  '•  locks,  grain 
doors  and  inside  parts  of  cars  are  at  owners  risk,  except 
w^here  damaged  by  wreck  or  unfair  usage,"  if  section  48. 
above  quoted,  means  what  it  savb. 

There  are  also  some  things  in  the  rules  the  almirdity  of 
which  is  not  appreciated  because  of  long  familiarity  with 
them.  For  instance  we  are  told  that  cars  can  l>e  refused  if 
the  axles  are  l)ent  or  broken  or  the  collars  worn  off  !  Or 
if  a  wheel  under  the  car  is  burst  or  is  loose  on  the  axle  ! 
Such  rules  ought  not  to  be  required  in  this  generation,  and 
if  they  are  needed  it  is  a  severe  comment  upon  the  manner 
in  which  interchange  is  now  handled,  and  is  to  be 
handled  under  the  new  agreement. 

From  the  discussions  on  interchange  rules  one  would 
think  that  nearly  the  entire  cost  of  cat  repairs  was  in- 
volved, but  as  an  actual  fact  the  percentage  is  quite  small. 
One  of  the  largest  systems  m  the  country  can  show  by  its 
accounts  that  the  repairs  to  its  o*ti  cars  made  by  foreign 
roads  amouats  to  tnit  l.-'i  {>er  cent,  of  the  total  cost  of  the 
repairs  to  its  cirs  and  of  several  other  large  roads  whose 
figures  we  have  seen  none  show  more  than  8  per  cent. 
Though  this  small  per  cent,  runs  into  the  tens  of  thousands 
of  dollars  any  lack  of  equity  in  the  items  composing  it  are 
so  largely  offset  by  similar  bills  against  other  roads,  that 
probably  the  most  ardent  advocate  of  rigid  rules  cannot 
show  that  the  least  equitable  of  the  rul<«  ever  put  in  force 
by  the  association  added  one-half  of  one  |ier  cent,  te  the 
total  cost  of  car  repairs  through  work  doiie  on  defect  cards 
or  in  inten;hange,  except  as  they  have  compelled  tlie  mak- 
ing of  unnecessary  repairs  by  tbeowing  road.  With  such 
a  small  percentage  of  the  total  cost  of  car  repairs  involved 
in  the  repairs  which  foreign  roads  are  empowered  to  make 
on  the  cars  of  any  road,  and  with  a  saving  in  prospect  from 
the  reduction  in  the  amount  of  unnecessary  repairsand  the 
avoidance  of  delays  in  interchange,  it  behooves  the  mem- 
bers of  the  Master  Car  Builders'  Association  to  so  frame 
the  new  rules  as  to  get  the  full  benefit  of  tlie  change,  and 
to  show  by  such  action  that  are  really  actuated  by  that 
broader  spirit  of  which  the  adoption  of  the  CLicago  inter- 
change is  BupiHJsed  to  be  indicative. 


"  Indurtry.'. 

Those  persons  whose  good  fortune  it  has  been  to  have 
had  the  acquaintance  with  and  knowledge  of  a  monthly 
magazine  published  in  San  Francisco  and  edited  by  John 
Richards  will  regret  to  hear  that  its  publication  will  prob- 
ably be  discontinued  after  January.  1896.  In  that  number 
the  following  announcement  was  published  : 

"  The  present  publishers  of  Indtistry  will  not  issue  the 
magazine  longer.  If  a  new  management  assumes  the  busi- 
ness, proper  announcement  will  be  made  to  its  patrons  and 
clients.  Five  thousand  pages  of  matter,  neai  ly  all  originally 
written,  have  been  furnished  to  our  readers  in  good  faith, 
in  candor,  and  continuous  effort  toward  honesty  and  truth, 
but  the  work  is,  and  has  been  for  several  years  past,  more 
than  their  powers  permitted,  or  the  patronage  of  the  jour- 
nal warranted. 

"  During  eight  years  of  iHjblicat  ion  there  has  been  a  great 
change  in  the  conditions  under  which  a  technical  journal 
must  be  conducted  on  this  coast  in  onler  to  secure  the 
commercial  patronage  re<|uirpd  to  sustain  it.  The  methods 
are  neither  congenial  to  nor T»nsisient  with  an  iiid«'|wud- 
ent  technical  publication  devoted  to  matter  sucb  «i>  ha^  ap- 
peared in  Iiidinttry,  nor  with  the  policy  first  assumed 
and  continually  carried  out,  that  of  laying  bt-fore  readers 
useful  truths  that  would  (iromote  their  interests  and  busi- 
ness. 

"  The  present  issue  has  been  delayed  by  the  illness  and 
absence  of  the  editor.  It  closes  his  and  the  publisher's 
labors,  and  it  remains  to  thank  many  warm  friends  who 
have  encouraged  and  promtited  /i«/«j»/rt/." 

There  is  a  pathttir  tone  about  this,  which  will  perhaps 
express  the  feelings  of  other  editors  as  well  as  those  of  the 
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author  of  what  is  in  reality  a  valedictory,  or  the  antomym 
of  an  announcement.  Industry  has  been  one  of  the 
most  delighti'ul  publications  that  reached  our  pile  of  ex- 
changes. It  came  each  month  with  the  fresh  character- 
istics which  were  infused  into  it  by  the  original  work  of  its 
editor.  Unlike  most  other  publications,  its  contents  con- 
sisted largely  of  matter  written  by  him,  who  each 
month  gave  his  readers  the  most  interesting  and  instruc- 
tive comments  on  current  engineering  subjects.  Research 
need  not  be  carried  very  far  among  his  contemporaries  to 
find  others  to  whom  the  methods  and  conditions  which 
must  now  be  adopted  or  complied  with  "to  secure  com- 
mercial patronage  are  not  congenial"  nor  appear  to  be  con- 
sistent with  independent  technical  journalism.  Whether 
it  was  this  reason  or  that  of  ill-health — vaguely  hinted  at — 
which  has  led  the  author  of  the  charming  articles  in 
Industry  to  abandon  the  editorial  field,  it  will  in  either 
event  be  much  regretted  by  those  who  know  him  or  his 
publications,  and  still  more  by  those  who  know  them  both. 


lamps  will  be  generally  adopted.  It  is  said  that  on  several 
omnibus  lines  similar  apparatus  have  proved  a  convenience 
greatly  appreciated  by  conductors. 


The  South-west    Railway   Record   and  En^neering 

News. 


We  are  in  receipt  of  a  copy  of  No.  6  of  this — to  us— new 
publication,  issued  in  Kansas  City,  with  a  request  to  ex- 
change which  will  be  cheerfully  acceeded  to.  The  paper 
is  neatly  printed,  and  has  a  sort  of  an  enterprising  and 
'*  hustling"  tone  about  it  which  is  indicative  of  its  Western 
habitat.  As  will  be  [seen,  it  h98  adopted  as  its  sub-title 
that  of  one  of  our  New  York  contemporaries.  This  appro- 
priation is,  however,  regarded  in  this  office  with  equanim- 
ity, for  the  reason  that  the  journal  which  has  thus  been 
despoiled  of  its  good  (?)  name  was  guilty  of  a  similar  act 
some  years  ago  in  adopting  -'Railway  JanmaT'  as  its 
sub-title,  which  is  substantially  the  name  under  which 
this  paper  had  been  published  for  over  .50  years,  and  which 
is  still  retained.  The  court  refused  to  right  the  wrong, 
and  our  friends  in  Kansas  City  can  now  appeal  to  its  deci- 
sion, if  they  are  disturbed  in  the  possession  of  that  which 
our  sense  of  integrity  compels  us  to  admit  is  not  fairly 
theirs,  any  more  than  Engineering  Sews  of  New  York  is 
entitled  to  use  Railtoay  Journal  as  part  of  its  title. 


:■   .. "   .,'•••.,..-.-■       -■    Notes.        ■'-■•■  .I.      ■ 

'  Many  of  the  cases  submitted  to  the  Arbitration  Commit- 
tee of  the  M.  C.  B.  Association  for  settlement  are  so  simple 
that  it  is  a  matter  of  surprise  that  they  were  ever  presented 
to  that  body,  but  in  the  latest  report  of  the  committee 
there  is  a  case  of  considerable  importanc*.  It  is  Number 
323  and  is  between  the  C,  C,  C.  &  St.  L.  and  the  Terre 
Haute  &  Indianapolis  railways.  In  July,  1895,  an  elevator 
located  on  a  siding  connecting  with  theT.  H.&  I.  Ry.,  was 
destroyed  by  fire,  and  several  cars  burned,  among  them 
two  C,  C.,C.&.  St.  L.  cars.  The  latter  road  has  a  contract 
with  the  T.  H.  &.  I.  Ry.,  by  which  its  cars  are  delivered  on 
this  siding  to  be  loaded  and  re-delivered  to  the  C,  C,  C.  «Sk 
St.  L.  Ry.,  for  a  switching  charge  of  |1.,50  per  car  paid  to 
the  T.  H.  &  I.  Ry.  In  the  case  of  the  two  cars  burned,  it 
happened  that  the  C.,C..C.  St  St.  L.  train  crew  with  their 
own  engine  switched  the  cars  over  the  other  company's 
tracks  and  onto  the  siding,  because  there  was  no  T.  H.  & 
I.  crew  on  hand  at  the  time  to  do  the  work .  The  switch- 
ing charge  was  paid,  of  course,  just  the  same  as  though  the 
switching  had  been  done  by  the  other  road.  The  T.  H.  & 
I.  Ry.  claimed  that  it  did  not  deliver  the  cars  onto  the  sid- 
ioK  as  per  rule  28,  while  the  C,  C,  C.  &  St.  L.  Ry.  claims 
that  in  doing  the  switching  it  was  only  acting  for'the  other 
road,  and  that  the  road  owning  the  tracks  connecting  to 
the  siding  is  and  is  the  onlv  party  that  can  be  expected  to 
have  a  contract  with  parties  owning  the  siding  covering 
loss  by  fire.  The  Arbitration  Committee  decided  in  favor 
of  the  C,  C,  C.  &..  St.  L.  Ry.,  saying:  "  If  theowners  of 
the  track  had  actually  made  the  delivery  there  would  not, 
under  the  rules,  have  been  any  room  for  dispute,  nor  is  it 
believed  that  the  fact  of  another  road  having  attended  to 
the  work  for  the  track  owner  and  having  paid  them  for  it 
alters  the  case." 


A  compound  engine  of  10  horse  power  and  weighing, 
with  its  pump^i,  185  pounds,  was  recently  exhibited  in 
England.  It  was  built  for  a  launch  and  makes  600 
revolutions  per  minute  with  a  steam  pressure  of  250 
pounds. 


-  At  the  Lake  Shore  shops  at  Englewood,  Chicago,  Mr.  T. 
Fildes  bends  air-brake  train  pipes  on  the  bulldozer.  The  pipes 
are  first  cut  to  proper  lengths  and  then  bent  by  the  use  of 
suitable  dies.  After  a  large  number  of  pipes  are  bent  and 
stacked  up,  a  man  turns  a  steam  jet  into  each  pipe,  thns 
removing  any  scale  or  dirt  that  may  be  in  them. 


The  Rftilway  World  is  authority  for  the  statement  that 
on  the  London  &  South  Western  Railway  the  od  lanterns 
carried  by  ticket  collectors  and  by  the  light  of  which  they 
were  enabled  10  decipher  passengers'  tickets,  have  been 
superseded  by  small  electric  lamps,  which  are  fixed  on  the 
overcoats  of  the  collectors  and  suppliei)  with  current  by  a 
small  accumulator  carried  in  the  breast  pocket.  A  month's 
experiment  in  to  determine  whether  the  innovation  is  an 
improvement,  and  if  the  officials  find  it  such.^the  electric 


A  1200,000  steel  steam  yacht  for  Mr.  P.  A.  B.  Widener, 
of  Philadelphia,  is  under  construction  at  the  Crescent 
shipyard,  Elizabetbport,  N.  J.  It  is  225  feet  long,  183 
feet  long  on  the  water  line,  28  feet  beam,  and  draws  11 
feet  6  inches  of  water.  The  displacement  is  800  tons. 
There  is  a  steel  house  on  deck  185  feet  long  and  18  feet 
wide,  over  which  is  a  promenade  deck.  The  engines  are  to 
be  triple  expansion,  with  cylinders  18,  27  and  42  inches  in 
diameter  and  28  inches  stroke.  Two  Scotch  boilers  will  fur- 
nish steam  at  175  |x>Hnds  pressure,  and  it  is  expected  that 
1.2.50  horse  power  will  be  developed.  The  capacity  of  the 
coal  bunkers  is  210  tons.  An  electric  lighting  plant  and  a 
refrigerating  plant  will  be  installed.  The 'furnishings  will 
be  costly,  and  when  completed  the  owner  intends  taking 
bis  family  in  it  for  a  trip  around  the  world. 


The  use  of  liquid  fuel  has  been  so  extended  on  the  Great 
Eastern  Railway  (England)  that  a  large  storage  plant  has 
been  erected  at  Stratford.  Twenty-five  locomotives  are 
now  fitted  with  oil  btimers  under  the  Holden  system,  and 

12  stationary  boilers  and  three  furnaces  at  the  shops  bum 
the  same  kind  of  fuel.  The  oil  arrives  at  Stratford  in 
bulk,  old  locomotive  tenders  being  employed  in  transport- 
ing it  at  present.  The  storage  tanks  are  13  in  number 
and  are  placed  on  low  ground  not^ery  far  from  the  main 
line.  The  oil  flows  to  them  by'gAvity.  A  peculiarity  of 
the  tanks  is  their  [rectangular  shape.  Nine  of  them  hold 
.S.OOO  gallons  each  and  the  remaining  f  onr  2, .500  gallons 
each,  making'^a  total  of  37,000  gallons  storage.  From  these 
tanks  oil  is  pumped  to  an  elevated  tank  of  4,000  gallons 
capacity  (also  rectangular)  'from  which  it  is  taken  for  con 
sumption.  Locomotives  burning  35.4  pounds  of  coal  per 
mile  perform  equal  duty  upon  16.5  pounds  of  oil  per  mile, 
and  if  the  fuels  are  mixed  the]  engines  will  average  11.8 
pounds  of  coal  and  10.5  pounds  of  oil  per  mile. 

A  committee  of  the  Association  of  American  Steel  Man- 
ufacturers has  asked  the  Board  of  Supervising  Inspectors 
of  Steam  Vessels  at  Washington  to  amend  the  present 
specifications  for  steel  boiler  plate  by  striking  out  Section 

13  relating  to  test  pieces,  and  putting  in  their  place  four 
paragraphs  which  specify  that  steel  for  marine  boiler 
plates  must  be  made  by  the  open-hearth  process,  and  be  of 
domestic  manufacture;  that  the  test  pieces  used  to  ascer- 
tain its  strength  shall  be  1  inch  wide  at  the  reduced  sec- 
tion, and  9  inches  long  with  2-inch  radii  connecting  the 
reduced  section  with  the  ends,  and  that  said  ends  shall  be 
H  to  2  inches  wide  and  from  4  to  6  inches  long-  that  be- 
fore placing  the  test  piece  in  the  machine  punch  marks 
shall  be  placed  at  intervals  of  1  inch,  and  the  length  in 
which  the  elongation  is  measured  shall  be  taken  as  nearly 
equally  as  possible  on  both  sides  of  the  fracture;  in  plates 
less  than  i  inch  in  thickness  this  length  shall  be  2  inches; 
in  plates  i  inch  thick  and  up  to  |  inch  it  shall  be  4  inches; 
in  plates  from  |  inch  to  1  inch  inclusive  it  shall  be  8  inches, 
and  in  plates  over  1  inch  it  shall  be  6  inches.  It  is  also 
suggested  that  the  maximum  figure  which  can  be 
stamped  upon  the  steel  as  indicating  its  tensile 
strength  shall  be  60,000  pounds  per  square  inch,  and 
the  factor  of  safety  m  all  cases  shall  be  five.  The 
committee  also  recommend  that  the  board  place 
a  limit  upon  the  amount  of  phosphorus  and  sulphur 
allowable  in  plates,  as  under  the  present  rules  of  the  Board 
it  is  possible  for  a  manufacturer  to  use  a  metal  for  boilers 
which  would  not  be  accepted  by  the  majority  of  engineers 
for  the  mo*t  unimportant  work,  and  it  is  considered  cer- 
tain that  such  a  clause  would  be  a  long  step  in  the  direc- 
tion of  a  much  better  and  safer  metal,  while  it  would  not 
materially  enhance  the  cost.  As  to  the  limit  of  60,000 
pounds  for  tensile  strength,  the  committee  say  that  under 
the  present  law  there  is  nothing  to  prevent  a  boiler  maker 
from  ordering  steel  with  a  tensile  strength  of  70.000 
pounds,  or  even  80  000  pounds,  per  square  inch,  and  using 
a  proportionately  high  steam  pressure.  This  material  is 
considered  dangerous  by  the  manufacturers.  In  asking 
that  the  factor  of  safety  be  made  five,  it  is  claimed  that 
while  the  factor  is  now  nominally  six,  it  is  based  upon  the 
strength  as  exhibited  by  a  grooved  test  piece,  which  always 
gives  results  higher  than  the  actual  strength,  and  by 
making  the  factor  five  and  basing  it  upon  the  strength  as 
derived  from  a  parallel-sided  test  piece  the  actual  factor  of 
safety  is  the  same  as  in  the  past. 

A  test  of  steam  pipe  coverings  was  recently  conducted 
under  the  auspices  of  the  Boston  Manufacturers'  Mutual 
Fire  Insurance  Company,  by  C.  L.  Norton,  the  results  of 
which  are  given  in  the  following  table,  in  which  the  losses 
are  expressed  in  ratios,  that  from  a  bare  pipe  under  300 
pounds  pressure  beinK  given  as  unity  : 


coil  of  wire  was  also  immersed  in  the  oil  and  connected  to 
an  outside  circuit.  A  thermometer,  voltmeter  and  am- 
meter completed  the  apparatus.  By  turning  on  an  electric 
current  imtil  the  heating  coil  raised  the  oil  to  the  required 
temperature  and  then  regulating  the  current  until  the  tem- 
perature was  maintained  exactly,  the  heat  furnishf d  by 
the  current  was  evidently  equal  to  that  lost  by  the  pipe, 
and  could  be  calculated  from  the  current  readings.  The 
materials  tested  were  applied  to  the  outside  of  the  cylindri- 
cal part  of  the  pipe,  the  ends  being  protected  hy  the  same 
blocks  of  calcite,  four  inches  thick,  throughout|all  the  tests* 
The  thicknesses  of  the  protecting  materials  are  not  given. 

The  Brooklyn  &  New  York  Ferry  Company,  which  op- 
erates the  Grand  Street  Ferry,  has  contracted  with  John 
B.  Roach  for  two  more  ferrj'boats  similar  to  the  three  re- 
cently built  for  them  at  the  same  yards.  The  new  boats 
will  be  built  of  iron  instead  of  steel,  the  latter  material 
being  considered  better  calculated  to  resist  the  action  of 
the  acids  and  other  corrosive  materials  poured  into  the 
East  River  from  the  sewers  of  New  York  and  Brooklyn. 
They  will  be  double-deckers,  168  feet  long,  36  feet  6  inches 
moulded  beam,  62  feet  over  the  guards  and  14  feet  6  inches 
depth  amidships.  They  will  be  driven  by  condensing 
engines  and  have  single  boilers  10  feet  6  inches  in  diameter 
and  '28[Jfeet  long.  The  wheels  will  be  19  feet  6  inches  in 
diameter.  The  boats  will  be  supplied  with  gas  and  electric 
light  plants  and  steam  steering  apparatus,  and  will  be 
handsomely  finished  throughout. 

Figures  compiled  by  the  Glasgow  Herald  show  that  there 
has  been  a  steady  decrease  since  in  1891  in  the  number  of 
men  employed  in  the  locomotive  building  industry  of 
Great  Britain.  In  1891  the  number  of  men  engaged  in  this 
line  of  work  was  11,803;  in  1892,  9,971;  in  1893,  9,043;  in 
1894,  8,251.  and  in  1895,  8.473.  Part  of  this  falling  oflf  is 
accounted  for  by  the  smaller  export  business,  other  coun- 
tries doing  more  of  the  building  for  themselves. 

Underfeed  stoking,  which  means  that  the  fuel  is  fed  up- 
ward beneath  the  fire,  instead  of  placed  on  top,  is  an  ex- 
tremely common-sense  method  if  considered  in  the  ab- 
stract. In  the  concrete  it  involves  apparatus  that  is  not  a 
desirable  adjunct  to  a  ateam  furnace,  also  involves  artifi- 
cial or  forced  draught,  but  even  on  those  conditions  there 
is  strong  probability  of  survival  of  the  system. 

There  is  a  conflict  of  conditions  or  principles  in  this  mat- 
ter of  heating  furnaces  that  it  will  be  hard  to  reconcile.  If 
the  draught  is  upward,  and  the  fresh  fuel  fed  on  top,  the 
combustion  is  wrong-end  foremost  and  smoke  unavoidable. 
If  downward,  the  fuel  sustaining  part,  the  grates,  are 
burned  out;  horizontally  a  draught  through  a  deep  stratum 
of  the  fuel  is  impossible. 

The  subject  has  come  with  increasing  interest  during  ten 
years  past,  and  while  there  has  been  no  distinct  invention 
or  method  that  can  be  called  satisfactory,  it  is  a  eood  deal 
to  have  gained  the  admission  that  improvement- must  be 
made. 

Some  years  ago,  when  in  Portland,  Ore.,  we  came  across 
a  steam  furnace  burning  wood  for  fuel,  the  supply  being 
forced  through  a  tube  under  the  grates.  The  impression 
at  the  time  was,  that  here  woh  a  scheme  that  might  possi- 
bly find  wide  extension  in  future,  and  the  subject  is  again 
brought  to  mind  by  a  circular  received  from  the  Jagoda 
Furnace  Company,  of  Portland.  Ore.,  relating  to  under- 
feeding furnaces,  with  tabulated  results  from  various 
places  where  their  system  has  been  applied. 

As  now  arranged  a  steam  piston  is  employed  to  push  in 
at  intervals  a  charge  of  fresh  coal  beneath  the  fire,  air  be- 
ing supplied  by  means'of  fans. 

The  Edison  Electric  Light  and  Power  Company,  of  this 
city  (San  Francisco),  have  equipped  their  new  boilers  with 
this  apparatus  for  underfiring;  so  also  the  Omnibus  Cable 
Railway,  and  as  these  large  plants  are  under  the  care  of 
able  and  conservative  engineers,  there  is  no  doubt  of  the 
practical  working  and  economy  of  the  system. 

It  is  a  fertile  field  for  invention,  this  fuel  burning,  and  it 
seems  strange  to  see  a  struggle  after  a  few  per  cent,  of  in- 
creased efficiency  in  steam  engines  when  ten  times  as 
much  can  be,  and  is,  lost  or  saved  by  methods  of  firing. — 
Industries. 
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The  method  of  making  the  test  was  novel.  A  piece  of 
double  thick  steam  pipe  four  inches  in  diameter  was  filled 
with  oil  and  a  suitable  stirring  apparatus  inserted  through 
the  upper  end,  the  pipe  occupying  an  upright  position.    A 


Trade  Catalogues. 

|io  1884  tbe  Master  Car-Builders'  Associalion,  fur  cunvenienoe  in 
the  filing  and  preservation  of  pamphlets,  calaloeues,  sprciflcations, 
etc..  adopted  a  number  of  standard  sizes.  Ttiesc  are  Kiven  here  m 
order  that  the  size  of  tbe  publications  uf  this  kind,  which  are  not- 
iced under  tbis  bead,  iniiy  tw  compared  with  tbe  standards,  and  it 
may  be  known  whether  they  conform  thereto. 

It  seerag  very  desirable  that  all  trade  catalogues  published  should 
conform  to  the  standard  sizes  adopted  by  the  Master  Car-Builders' 
AssociatioD.  and  therefore  in  noticinK  cataloRueH  hereafter  it  will 
instated  in  brackets  whether  they  are  or  are  not  of  one  of  the 
standard  sizes.  ] 

_  STANDARDS. 

For  postal-card  circulars 39i  iDchcs  by  6^  inches. 

("SH  inches  by  6  inches. 
Pamphlets  and  trade  catalOKnes  -{6  inches  by  9  inches. 

1.9  loches  by  12  inches. 
SpeclQcatioDS  and  letter-paper 8^  inches  by  109^  inches. 

Catalogue  of  Locomotives.  CeoKE  Locomotive  and 
Machinb  CtoMPANY.  Paterson,  New  .Jersey:  1W5.  71 
page?,  6  by  9  inches.    (Standard  size.) 

This    old  established    comptany,  in   conformity   with  the 

practice  of  other  establishments,  has  issued  a  "  catalogue" 

which  is  a  good  deal  more  than  its  name  implies.     It  is  in 

fact  to  some  extent  a  history  of  its  founder,  and  of  the 

company  of  which  he  was  the  head,  and  the  works  whic|, 

he  originated,  and  it  Jthen  describes  the  products  of  that 

establishment. 

Tbe  frontispiece  is  a  portrait  showing  the  genial  and 
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kindly  face,  which  some  of  us  older  numbers  can  recall 
witSso^inuch  pleasure.  It  gives  a  brief  biography  of  him, 
and  states  a  fact  which  is  probably  not  generally  known, 

I  wbich  is,  that  he  was  a  native  of  Montreal. 

Views  of  the  works  in  18i2,  1882  and  1895  are  given 
with  a  historical  sketch  of  their  origin  and  development. 

I  The  present  establishment  and  its  facilities  for  doing  work 
are  then  described,  with  views  of  the  office,  the  inside  of 
the  machine  shop,  the  erecting  and  boiler  departments 

i  and  the  hydraulic  flanging  press,  with  samples  of  the  work 
done  on  it.  A  view  of  the  inside  of  the  foundry  and  the 
transfer  table  with  a  rotary  snow-plow— manufactured  by 
this  company^-on  it,  are  also  shown.  A  view  is  also  given 
of  a  40-foot  water-wheel,  Which  is  also  one  of  the  products 
of  these  shops.  This  is  followed  by  a  general  description 
or  blank  specification  of  a  locomotive. 

The  second  part  of  the  book  has  the  title  "  Greneral  De- 
scription of  Some  of  the  Locomotives  Built  by  the  C!ooke 
Locomotive  and  Machine  Company,"  and  gives  a  series  of 
views — half  tone  engravmgs — of  eleven  different  kinds  of 
eight  wheeled  or  American  type  of  engines,  eleven  ten- 
wheelers,  seven  "Moguls,"  five  "Consolidations,"  four 
diagrammatic  views  of  the  latter  class,  four  half  tone  en- 
gravings of  six-wheeled  switching  engines  and  six  diagram- 
matic views  of  four-wheeled  "  switchers."  The  book  ends 
with  tables  giving  the  dimensions  of  the  different  engines 
built  by  the  company.  The  catalogue  is  printed  on  heavy 
paper,  and  on  one  side  of  each  leaf  only,  so  that  it  is  larger 
than  the  number  of  pages  would  indicate. 

We  are  inclined  toj  question   the  propriety  of  this.    In 
these  days  of  multiplicity  of  literature,  economy  of  space 
should  be  aimed  at.    It  would  be  a  distinct  advantage  if 
this — and  other  catalogues — occupied  only  half  as  much 
space  as  they  now  do  on  our  bookshelves,  and  the  mere 
bulk  of  a  book  is  often  a  reason  why  it  is  not  preserved.    The 
printing,  paper  and  binding  are  all  admirable,  but  some  of 
tlie  illustrations  are  hardly  up  to  the  highest  standards 
of   excellence  of    to-duy.    If    catalogue    makers  would 
only  know  how  much  a  coat  of  dull,  lead  colored  [laint, 
on  the  objects  photographed,  would  improve  their  pic- 
tures, they  would  have  much  better  illustrations  than  they 
now  have.    If,  for  example,  the  hydraulic  flanges  illus- 
trated in  the  book  before  us  had  been  painted  m  that  way 
before  being  photographed,  the  pictures  of  it  would  have 
been  immensely  improved.    It  may  also  be  suggested  that 
the  attendants,  shown  in  their  positions,   ought  also  to 
have  had  a  coak  of  some  kind  of  paint  before  their  portraits 
were  taken,  so  ithat  they  would  look  a  little  less  like  New 
Jersey  politicians  than  they  now  do.    The  catalogue  is  in 
excellent  taste,  and  serves  its  purpose  of  making  known 
the  kind  and  character  of  work  done  in  this  establishment. 
A  supplementary  notice  pasted  in  it  announces  that  Messrs. 
Bryan  &  McKibbin,  of  130  Broadway,  New  York,  have  be- 
come the  general  sales  agents  of  the  company. 

Chain  Blocks.  The  Yale  dt  Town  Manufacturing  Com- 
pany. 44  pages,  6^  by  8  inches.    (Not  standard  size.) 

Case's  Improved  Propellek  Wheels.  A.  Wells  Case, 
Highland  Park,  Conn.;  41  pages,  5}  by  7i  inches.  (Not 
standard  size.) 

Beuian  &  SMITH,  ProvideDce,  R.  I.,  designers  and 
makers  of  macbiaery  and  tools.  Catalogue  D.  64  pages, 
3|  by  5f  inches.     (Not  standard  size.) 

The  class  of  tools  illustrated  in  this  catalogue  and  which  is 
manufactured  by  this  firm  includes  chiefly  milling,  drill- 
ing and  boring  machines,  with  a  few  lathes  of  standard 
type.  Some  25  different  patterns  of  tools  are  illustrated 
and  described.  They  are  represented  by  very  good  wood 
engravings,  printed  on  a  light  green  ground.  The  latter 
feature  does  not  seem  to  be  a  happy  invention,  although 
the  character  of  the  machines  is  clearly  shown  and  the 
I  descriptions  are  full  and  satisfactory. 

SoMETHiNo  About  Westi.nohodse  Engines.  12  pages,  8i 
by  of  inches.     (Not  standard  size.). 

I  The  purpose  of  this  little  pamphlet  is  to  describe  the  thor- 
oughness with  which  this  company  tests  its  finished  en- 
gines before  they  are  sent  away  from  the  shop.  To  this 
end  views  are  given  of  their  engine  testing  room,  and  an- 

!  other  of  the  surface  condenser,  and  weighing  tanks  em- 

I  ployed.    The  methods  of  testing  are  described,  and  the  ob- 

j  jects  arrived  at  are  set  forth. 

I  ToBiN  Bronze.  The  Ansonia  Brass  and  Copper  Company, 
Manufacturers,  New  Yerk.  86  pages,  3}  by  5f  inches. 
(Not  standard  size.) 

Diamond  Orindino  Machinery  foe  all  Metals,  Cata- 
LOQUE  No.  15.  Diamond  Machine  Company,  Providence, 
R.  I.  64  pages,  5|  by  9  inches.   (Not  quite  standard  size.) 

From  this  catalogue  the  reader  can  get   some  idea  of  the 

[  variety  of  purposes  for  which  emery  wheels  are  used, 
which  are  indicated  by  the  number  of  different  kinds  of 

I  grinding  machines  which  this  company  makes.  Over  50 
different  machines  are  here  illustrated  by  good  wood  en- 
gravings with  brief  descriptionH  and  statements  of  the  uses 
for  which  the  machines  are  intended.  Any  mechanic  will 
be  sore  to  get  some  new  idea  of  methods  of  doing  work,  ty 
lookinc  through  this  book  and  becoming  acquainted   with 

I  the  special  machines  which  are  made  for  special  work. 
The  publishers  evidently  intended  it  to  be  of  standard 

I  sire,  6  by  9  inches,  but  the  binder  trimmed  it  to  5f  inches. 
!  have  often  wondered  that  cases  of  homicide  of  book- 
iMUderg  is  not  more  common.  With  the  most  careful  in- 
struction  about   trimming  books,  they  will  often  spoil 

^hem  by  cutting  away  the  margin,  apparently  out  of  pure 
cuBsedneia. 


Wire  Rope  Transmission  in  all  Its  Branches.  The 
Trenton  Irou  Company,  Trenton,  N.  J.  Cooper,  Hew- 
ett  &  Co.  New  York.  68  pages,  5i  by  8  inches.  (Not 
standard  size.) 

This  is  what  may  be  called  a  trade  treatise,  but  as  it  bears 
the  imprint  of  1892,  is  apparently  an  old  publication  with 
new  Covers,  and  therefore  hardly  demands  extended  no- 
tice. The  title  page  savs  it  relates  to  Wire  Rope  Tramways, 
with  special  reference  to  the  "  Bleichert "  and  "Acme" 
Patent  Systems ;  also,  Single-Rope  Tramways,  Patent 
Cableways,  for  Quarries,  Open  Cut  Work,  Ferries,  etc. 
Wire  Rope  Outfits  for  Shafts,  Inclined  Planes,  Under- 
ground Haulage  Plants,  etc.,  and  Power  Transmissions. 
It  is  illustrated  with  many  engravings  showing  views  and 
details  of  wire  rope  "  plants."  Some  of  these  illustrations 
are  excellent,  but  others  cannot  be  highly  commended. 
Altogether,  though,  it  is  an  admirable  publication  and  is 
an  indication  that  in  the  future  every  trade  catalogue  will 
be  an  elementary  treatise  on  the  art  to  which  it  relates. 


%txstn&vi\. 

Mr.  E.  M.  Dickey  has  resigned  as  President  of  the  Hot 
Springs  railroad. 


Mr.  J.  B.  Swann,  General  Forsman  of  car  repairs  of  the 
Pittsburgh  division  of  the  Pennsylvania  lines  at  Dennison, 
O.,  has  been  transferred  to  Columbus,  O.,  as  General  Fore- 
man of  Car  Repairs,  to  succeed  Mr.  John  Comnaerford,  re- 
signed. 


E.  S.  Jemison,  President  of  the  Houston,  East  &  West 
Texas,  died  last  month. 

Mr.  H.  M.  Comer  has  been  elected  President  of  the  Cen- 
tral Railroad  of  Georgia. 


Mr.  William  Davis,  President  of  the  San  Antonio  &,  Gulf 
Shore  Railway  has  resigned. 


Mr.  Dwight  M.  Philbin,  General  Manager  of  the  Duluth. 
Missabe  &  Northern  Road,  has  resigned. 


Mr.  M.  V.  Meredith  has  been  appointed  G«neral  Manager 
of  the  South  Haven  &  Eastern  Railway. 


Mr.  W.  H.  Young  has  been  appointed  Master  Mechanic 
of  the  Southern  Railway  at  Sanford,  Fla. 

Mr.  Stanley  E.  Russell,  representative  of  the  Q.  &  C. 
Company  at  Atlantic,  Ga.,  died  on  Feb.  13. 

Mr.  T.  R.  Foster  has  accepted  the  position  of  Mechanical 
Engineer  on  the  Denver  &  Rio.Grande,  at  Denver,  Colo. 

Mr.  Geo.  Thompson  has  been  appointed  Master  Mechanic 
of  the  Beach  Creek  road,  vice  Mr.  La  Mott  Ames,  resigned. 

Col.  W.  P.  Thompson,  President  of  the  Ohio  River  Rail- 
road, died  suddenly  of  pneumonia  in  New  York  City,  on 
Feb.  3. 


Mr.  T.  C.  Sherwood  has  been  appointed  General  Manager 
of  the  Kansas  City,  Pittsburgh  &  Gulf  Railway  with 
office  at  Kansas  City. 


Mr.  F.  G.  Wheeler  has  been  appointed  Purchasing 
Agent  of  the  Oregon  Railway  and  Navigation  Company, 
with  office  at  Portland,  Ore. 


Mr.  W.  J.  MeLeam  has  been  appointed  Master  Mechanic 
of  the  Third  Division  of  the  Plant  System,  with  head- 
quarters at  Montgomery,  Ala. 

Mr.  Albert  G.  Blair,  who  has  been  General  Manager  of 
the  Wheeling  &,  Lake  Erie  since  1892,  has  been  chosen 
President,  to  succeed  Mr.  F.  R.  Lawrence. 

Mr.  John  H.  Winder,  General  Manager  of  the  Seaboard 
Air  Line,  has  retired  from  that  office,  and  its  duties  will 
be  combined  with  those  of  the  vice-presidency. 

Mr.  A.  D.  Ward  has  been  appointed  Purchasing  Agent 
of  the  Chicago  Great  Western,  with  headquarters  at  St. 
Paul,  Minn.,  in  place  of  Mr.  John  W^arwick,  resigned. 


Mr.  J.  Forster,  Assistant  Master  Mechanic  of  the  Atchi- 
son Topeka  &  Santa  Fe  at  Argentine,  Kan.,  has  been  ap- 
pointed Master  Mechanic  of  that  road  at  La  Junta,  Colo. 


Mr.  C.  H.  Hudson,  Chief  Engineer  of  the  Southern  Rail- 
way, has  also  been  appointed  Mechanical  Engineer  of  that 
road,  with  advisory  duties  in  the  motive  power  depart- 
ment. 


Mr.  James  McCrea,  First  Vice-President  of  the  Pennsyl- 
vania lines  west  of  Pittsburgh,  hai  also  been  chosen  presi- 
dent of  the  Terra  Haute  &,  Indianapolis,  to  succeed  Mr.  W. 
R.  McKeen. 

Mr.  Edwin  C.  Hiser,  Master  Mechanic  of  the  New  York 
Central  &  Hudson  River,  the  Rome,  Watertown  &  Ogdens- 
burg,  and  the  Adirondack  &  St.  Lawrence,  with  office  at 
Utica,  has  resigned. 

On  account  of  bad  health,  Mr.  J.  D.  Campbell  has  re- 
signed the  position  of  Master  Mechanic  of  the  Buffalo  &, 
Susquehanna  Railroad  to  take  effect  upon  tb«  appoint- 
ment of  his  successor. 


Mr.  C.  M.  Lawler  has  resigned  the  position  of  General 
Manager  of  the  Philadelphia,  Reading  &  New  England 
Railroad,  and  Mr.  W.  J.  Martin,  formerly  General  Freight 
and  Passenger  Agent,  succf^eds  him. 


Norman  J.  Paradise,  General  Master  Mechanic  of  the 
Hannibal  &  St.  Joseph,  and  St.  Louis.  Keokuk  Sc  North- 
western, died  at  his  home  in  Hannibal,  Mo.,  in  January. 
He  had  bean  with  tha.Burlington  system  since  1861^ 


Mr.  John  H.  Orchard  has  been  appointed  Master  Gar 
Builder  of  the  Pennsylvania  Division  of  the  Delaware  & 
Hudson  Canal  Company,  and  of  the  Gravity  Railroad 
with  headquarters  at  (3arbondale,  vice  Mr.  Thomas  Orch- 
ard, deceased. 

Mr.  E.  M.  Roberts  has  been  appointed  Master  Mechanic 
of  the  Southern  Iron  Car  Line,  with  office  at  Atlanta.  Ga. 
Mr.  Roberts  was  Superintendent  of  Motive  Power  of  the 
South  Carolina  Railway  for  some  years,  but  resigned  that 
position  in  1894. 


Mr.  Willard  Kells,  son  of  the  late  Ross  Kells,  has  been 
appointed  Master  Mechanic  of  the  Erie  shops  at  Cleveland. 
O.  Mr.  G«a  Donahue,  who  formerly  occupied  the  posi- 
tion, has  been  transferred  to  Meadville,  Pa.,  to  succeed 
Mr.  F.  B.  Smith,  resigned. 


Mr.  W.  R.  Setchel  has  been  appointed  Master  Mechanic 
of  the  Wheeling  &  Lake  Erie  Railroad,  to  succeed  Mr.  O. 
P.  Dunbar,  with  hpa<lquarters  at  Norwalk,  O.  Mr.  Setchel 
is  the  son  of  Mr.  J.  H.  Setchel,  General  Agent  of  the  Pitts  - 
burgh  Locomotive  &  Car  Works. 


Mr.  F.  W.  Brazier,  formerly  Superintendent  of  the  Chi- 
cago, New  York  &  Boston  Refrigerator  Company,  and  lo- 
cated at  Elsdon,  HI.,  has  been  appointed  General  Foreman 
of  the  Car  Department  of  the  Illinois  CVntral  Railroad  and 
will  have  charge  of  all  car  work  at  the  new  Burnside  shops 
of  the  company. 


Mr.  W.  J.  Spicer,  General  Manager  of  the  Chicago  & 
Grand  Trunk,  the  Detroit,  Grand  Haven  ft  Milwaukee,  and 
other  Grand  Trunk  roads  west  of  the  Detroit  River,  has 
resigned,  after  12  years  of  service  in  that  position.  The 
duties  of  the  o&ce  will  be  performed  by  the  General  Man- 
ager of  the  Grand  Trunk  at  Montreal. 


Mr.  Arthur  M.  Parent  has  been  appointed  Manager  of 
the  Pullman  Works  of  the  Pullman  Palace  Car  Company, 
to  succeed  Mr.  Harvey  Middleton,  who  resigned  in  Jan- 
uary. Mr.  Middleton  was  with  the  company  since  1891, 
previous  to  which  he  had  occupied  prominent  positions  in 
the  railroad  service,  among  wliich  were  the  positions  of 
Superintendent  of  Motor  Power  on  the  Union  Pacific,  on 
the  Atchison,  Topeka  &  Santa  Fe  and  on  the  Louisville  & 
Nashville. 

Mr.  R.  D.  Wade  has  resigned  from  the  position  of  Super- 
intendent of  Motive  Power  of  the  Southern  Railway,  and 
Mr.  W.  H.  Thomas  has  been  appointed  his  successor.  Mr. 
Wade  began  his  railroad  career  in  1857,  and  since  that 
date  has  been  on  Southern  roads  and  chiefly  on  lines 
DOW  in  the  control  of  the  Southern  Railway.  Mr. 
Thomas  was  Superintendent  of  Motive  Power  of  the 
East  Tennessee,  Virginia  &  Georgia  before  it  was  ab- 
sorbed by  the  Southern  Railway. 


Mr.  John  K.  Cowen,  formerly  General  Counsel  for  the 
Baltimore  &  Ohio  Railroad,  has  been  elected  President  of 
the  road.  Vice-President  Orlando  Smith  has  resigned,  and 
his  place  has  been  filled  by  the  appointment  of  Mr.  Oscar 
G.  Murray,  formerly  Second  Vice-President  of  the  Big 
Four.  Mr.  Smith  retains  the  Presidency  of  the  Baltimore 
&  Ohio  &  Chicago  Railroad,  the  Pittsburg  &  Connellsville 
Company,  and  the  Parkersburg  Branch  Railroad  Company, 
and  other  branch  lines  of  the  Baltimore  &  Ohio.  Second 
Vice-President  T.  M.  King  has  also  resigned,  and  has 
accepted  the  Presidency  of  the  Baltimore  &  Ohio  South- 
western. 


Mr.  C.  C.  Waite,  President  of  the  Columbus,  Hocking 
Valley  &  Toledo  Railway,  and  who  for  more  than  a  week 
had  been  ill  of  pneumonia  in  bis  private  car  at  Columbus, 
O.,  died  on  Feb.  21.  Mr.  Waite  entered  railroad  service  in 
1864,  and  became  Chief  Engineer  of  the  Cincinnati  &  Mus- 
kingum Valley  in  1869,  with  which  road  be  remained  until 
1881.  For  one  year  he  was  assistant  to  the  President  of 
the  New  York,  Lake  Erie  and  Western,  and  from  1882  to 
1889  he  held  the  position  of  Vice-President  of  the  Cincin 
nati,  Hamilton  &  Dayton.  In  1889  he  was  made  Presidenu 
of  the  Hocking  Valley,  which  position  he  held  at  the  time 
of  bis  death. 


Mr.  F.  D.  Adams  has  resigned  the  position  of  Ma.ster  Car 
Bulkier  of  the  Boston  &  Albany  Railroad,  on  account  of 
advanced  age.  He  was  bom  Aug.  30,  1822.  He  began  car 
work  in  1847  and  entered  railway  service  in  1859.  From 
1859  to  1868  he  was  Master  Car  Builder  of  the  Buffalo  & 
Lake  Erie  Railroad,  now  a  part  of  the  Lake  Shore  «Sl  Mich- 
igan Southern,  and  for  the  next  two  years  was  Superin- 
tendent of  the  Ohio  Falls  Car  Company.  In  1870  be  was 
appointed  to  the  position  he  has  just  resigned.  He  has 
always  been  active  in  association  and  club  work,  and  was 
one  of  the  founders  of  the  Master  Car  Builders'  Associa- 
tion. Though  retired  from  active  service,  his  many  friends 
will  be  pleased  to  again  meet  him  at  the  conventions  of  this 
Association,  in  which  be  has  been  such  a  familiar  figure. 
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Box  Car  of  60,000  Pounds  Capacity  with  Steel  Sills 
— Chicago,  Burlington  A  Qxiincy  Railroad. 


The  hex  car  of  60,000 "pounds'  capacity  that  has  b«>« 
standard  on  the  Chicago,  Burlington  &  Quincy  Railroad 
for  seTeral  years  past  has  the  draft  rigging  on  the  center 
sills,  the  drawbar  stem  passing  through  the  end-sill.  Thiti 
construction,  combined  with  an  excellent  draft  gear,  gave 
perfect  satisfaction.  But  the  mechanical  department  be- 
lieves that  Bome  day  dead-blocks  will  be  used  in  conjanc- 
tion  with  M.  C.  B.  couplers,  and  to  apply  dead-blocks  to 
cars  with  draft  gears  between  the  sills  would  require  them 
to  be  above  the  plane  of  the  Hoor  sills.  For  this  reason  the 
standard  design  was  modified  recently,  and  the  floor  of  the 
car  raised  with  reference  to  the  coupler  and  draft  gear. 

Id  making  the  change  it  wa»  decider!  to  ket>p  the  draft 
gear  on  the  center  sills  as  heretofore,  and  coDsecjuently 
theae  sills  were  placed  six  inches  lower  than  the  Interme- 
diate and  side  sills,  and  filling  blocks  or  timbers  extending 
the  whole  length  of  the  car  were  fitted  between  them  and 
the  floor.  This  requires  ab<^ut  the  same  amount  of  ma- 
terial as  where  ordinary  draft  timbers  are  employed  and 
filling  pieces  under  the  sills  arc  employed  to  make  them 
practically  continuous  for  the  length  of  the  car,  but  the 
single  and  more  substantial  piece  of  timber  is  in  this  case 
placed  in  the  direct  line  of  thrust  frcm  the  draft  and  gear 
without  impairing  its  utility  as  a  floor  beam. 

The  mechanical  department  then  went  a  step  further 
and  built  a  sample  car,  in  which  the  center  sills  are  steel 
channels,  as  shuwu  in  the  accompanying  illustrations. 
They  are  placed  in  the  same  position  as  the  wooden  biIIk 
referred  to  above,  except  that  their  tops  are  only  ■>  inches 
below  the  floor  because  of  the  greater  depth  of  the  chan- 
nels. The  latter  are  10  inches  deep  and  weigh  -'.■>  pounds 
per  foot.  Fig.  1  contains  crops-seclious  at  the  bolster  and 
needle  beam  and  shows  clearly  the  arratigcnient  of  pjirls. 
The  bolster  is  very  deep,  16)  inches  over  all  at  the  center, 
and  its  plates  10  inches  wide.  Castings  between  the  center 
and  intermediate  sills  strengthen  the  bolster  and  cau^e  it 
to  retain  its  strength  and  stiffness  regardless  of  any  shrink- 
age of  the  wood.  Between  the  center  sills  a  wrought  iron 
strap  of  }-inch  by  10-inch  iron  unites  the  parts,  and  out" 
sitle  of  the  uitermediate  sills  a  casting  fills  the  space  lie. 
tween  the  plates  of  the  transom  and  takes  the  i)ressure  of 
the  side  tn'aring.  The  construction  at  the  needle-l)eani  is 
clearly  shown.  The  2-inch  timber  between  tlie  intermedi- 
ate and  side  sills  only  extends  from  one  needle-beam  to  the 
other.  Straps  J  inches  by  .3  inches  unite  the  c«nter  sills 
■  t  each  needle-beam. 

One  thing  is  noticeable  from  Fig.  3  and  that  is  the  ab-  . 
sence  of  bolts  or  rivets  in  the  flanges  of  the  channels. 
This  has  been  done  to  avoid  weakening  them.  From  Fig. 
2  it  will  be  seen  that  between  the  ends  of  the  center  sills 
and  the  inside  faces  of  the  end  sills  a  ^-inch  plate  is  in- 
serted and  the  channels  are  secured  to  it  by  angle  iron 
brackets.  A  detail  of  one-half  of  the  plate  is  given.  This 
Fig.  3  also  shows  the  draft  gear,  which  has  been  such  a 
success  and  which  originated  on  this  road.  The  stofw  are 
.  steel  pi  ttej  bent  over  double  and  are  riveted  to  steel  cheek 
plates,  the  ends  of  which  are  bent  out  to  help  retain  the 
stops  in  place.  The  whole  is  riveted  to  the  inside  faces  of 
the  channel  sills.  The  carrier  irons  are  double  and  the 
dead  wood  is  protected  by  a  4  by  4  by  }-inch  angle  iron,  as 
shown. 

This  Iwx  car  is  pro!>ably  the  first  one  intended  for  regu- 
lar .service  to  l>e  equippi-<l  with  steel  centar  sills,  and 
marks  another  advance  in  the  use  of  metal  in  car  construc- 
tion. The  road  has  for  some  time  used  steel  channels  for 
the  center  sills  of  tender  frames. 


Darnel  Kinnear  Clark. 


The  death  of  Mr.  Daniel  Kinnear  Clark  severs  another  of 
th«ae  links  with  the  railways  of  the  past  now  all  too  few. 
Albeit  he  never  carried  out  any  great  eDgineering  work,  he 
was  a  noteworthy  man,  and  will  not  soon  be  forgotten.  He 
died  at  bis  residence,  X  Huckinghsm  street,  Adelpbi,  on  Jan. 
22,  aged  74.  Of  his  early  years  and  parentage  little  is 
known.  We  first  hear  of  him  as  an  apprentice  in  the 
Phoenix  Iron  Works,  Glasgow,  ^subsequently  he  was  an  as- 
sistant to  Mr.  Miller,  who  had  an  extensive  practice  as  a 
civil  engineer  in  Edinburgh.  Mr.  Miller  bad  a  good  deal  to 
do  with  railways,  and  after  youog  ('lark  had  been  with  him 
for  three  years,  be  was  appointed  Loccniotive  Superintend- 
ent to  the  Great  North  of  Scotland  Railway.  While  there 
be  was  diligent  in  obtaining  information  on  the  performance 
of  locomotives,  consumption  of  fuel,  train  resistance,  etc. 
For  some  reason,  however,  probably  inherent  in  the  man,  be 
does  not  seem  to  have  taken  kindly  to  practical  engineering. 
So  long  as  experiments  or  investigations  were  to  be  carried 
out  or  conducted,  he  was  happy  ;  but  the  everyday  routine 
duties  of  an  engineer  in  a  responsible  position  did  notappear 
to  suit  him.  He  had  a  strong  literary  bent.  In  1855  he  pnli- 
lisbed  his  book  on  the  locomotive  engine  and  the  machinery 
of  railways.  Nothing  so  complete  and  altogether  satisfac- 
tory bad  been  published  before ;  nothing  equal  to  it  has  ap- 
peared since.  To  this  moment  Clark's  book  is  a  standard 
work  of  reference.  Of  course,  the  lapse  of  time  has  rendered 
much  that  it  contains  obsolete.  Locomotives  of  much  greater 
power  than  Clark  dreamed  of  are  running,  but  the  fact  re- 
mains that  Clark  made  scarcely  any  mistakes. 

The  success  of  his  book  was  so  great  that  Mr.  Clark  left 
the  Great  North  of  Scotland  Railway  and  started  in  business 
as  consnlting  engineer  in  London.  In  1857  he  established 
himself  in  8   Buckingham  street,   Adelpbi.   and   there  for 
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should  be  made  leas  than  twice  the  diameter  of  the  stack. 
As  a  practical  rule  and  one  which  has  been  successfully  ap- 
plied to  different  locomotives,  we  may  put  the  nozzle  dis- 
tance at  from  l}i  to  l>i  times  the  stack  diameter. 

The  maximum  vacuum  is  produced  if  the  total  heisbt  of 
the  stack  is  made  from  4.6  to  4.7  times  the  stack  diamet«r. 
This  is  elearly  shown  in  Table  III. 
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Fig.  3-Steel  Sill  for  B^.x  Car -C  B-  ti  Q.  R  R. 


forty  years  he  lived  and  worked.  Of  how  few  can  a  similar 
story  of  lonK  residence  be  told  I  The  fact  bears  testimony  to 
the  remarkable  adhesiveoess  of  the  man.  He  had  no  desire 
to  fvander;  he  did  curiously  little  to  brinfl;  himself  into  no- 
tice, and  yet  where  is  the  engineer  of  the  last  generation  who 
did  not  know  D.  K.  Clark  either  personally  or  by  reputation 

In  I86I  it  became  necessary  to  appoint  an  engineer  to  take 
charge  of  the  machiaery  department  of  the  International 
Kxbibition  of  1862.  The  choice  devolved  on  Mr.  C;ark,  and 
he  carried  out  the  work  and  discharged  the  duties  with  a 
skill  and  tact  and  an  abscence  of  friction  worthy  of  all 
praise.  His  employment  at  the  exhibition  just  suited  him, 
and  he  there  conducted  several  experiinents,  the  most  note- 
worthy perhaps  being  a  trial  of  centrifugal  pumps.  Then  be 
wrote  a  book,  "  The  Exhibited  Machinery  of  1862,"  which,  if 
it  did  not  add  to  his  reputation,  constituted  a  most  useful 
volume  for  reference. 

During  the  next  few  years  we  find  him  acting  as  judge  for 
the   Royal   Agricultural  Society  and  carrying  out  experi 
inents,  almost  always  in  connection]with  steam  or  fuel.    In 
connection  with  the  Smoke  Abatement  Exhibition  at  South 
Kensingtoo  in  If^St  be  conducted  an  elaborate   series  of  ex 
periments   and    his    treatise   on  the  subject,  embodying  the 
results  of  bis  experiments,  may  be  said  to  contain   all   that 
Is  known  or  worth  knowing  concerning  the  domestic  con 
sumption  of  fuel. 

liut  before  this,  that  is  ^to  say  in  1877,  he  produced  the 
book  which  will  do  more  to  keep  his  name  alive  than  any 
other  which  he  wrote;  we  refer  to  "A  Manual  of  Rules, 
Tables  and  Data  for  Mechanical  Engineers."  Those  who 
have  this  volume — and  they  include,  no  doubt,  the  great 
majority  of  mechanical  engineers — know  that  there  is  no 
other  work  like  it.  Is  it  not  a  volume  in  which  we  can 
always  find  just  the  information  sought?  Of  how  many 
reference  volumes  can  that  be  said  *  The  work  has  gone 
through  several  editions.  In  1878  he  brought  out  a  small 
volume  on  "Tramway  Construction,"  subsequently  much  en- 
larged and  improved,  and  in  1892  his  work  on  "The  Steam 
Engine  and  Boilers,"  which  deserves  to  rank  with  the  very 
best  treatises  ever  written.  This  was  the  last  work  of  any 
importance  Mr.  Clark  accomplished.  During  the  last  few 
years  his  health  has  been  gradually  failing;  of  late  years  he 
lived  a  very  retired  life  and  was  seldom  seen  in  public.  He 
was  a  member  of  the  Institution  of  Civil  Engineers,  joining 
that  body  as  far  back  as  1854,  and  he  contributed  to  it  no 
fewer  than  eight  papers,  among  which  those  on  the  "St. 
Gothard  Tunnel," '"Railway  Losomotive  Stock"  and  "The 
Evaporative  Performance  of  Steam  Boilers"  deserve  special 
mention.— /"Af  Engineer. 


The  Most  Advantageous  Dimensions  for  Locomotive 
Exhaust  Pipes  and  Smoke  Stacks.* 


•_    •  ,  ■  s  BY   INSPECTOR   TRUSKU.  .,.     .'    ,•:.>: 

^Continued  from  page  31.) 

The  results  obtained  from  the  experiments  described  in 
our  last  issue  are  shown  in  the  accompanying  tables.  The 
highest  and  lowest  value  for  the  vacuum  that  were  ob- 
served arc  not  given  in  the  engravings,  but  an  average  is 
taken,  as  we  have  already  signified,  from  which  there  was 
very  little  variation.  In  the  diagrams  on  Plate  I.,  published 
last  month,  and  Plate  II.,  found  in  this  issue,  the  space  be- 
tween two  adjacent  abscissa  points  denotes  a  distance  in 
actual  practice  of  1.57  inches,  while  the  two  adjacent  points 
ou  the  axis  of  ordinates  denote  a  distance  of  .39  inches. 

Experiments  were  made  with  two  kinds  of  conical  stacks, 
namely  those  with  and  without  a  reverse  inclination.  The 
first  are  called  the  waist  stacks  and  the  latter  the  funnel 
stacks  in  what  follows.  In  the  waist  stacks  the  smallest 
diameter  was  located  17..52  inches  above  the  bottom  edge, 
while  in  the  latter  this  smallest  diameter  was  at  the  very 
bottom.  All  of  the  stacks  had  the  same  heighth  of  5  feet 
7.(W  inches,  as  shown  in  Fig.  29  of  oar  last  issue.  In  order 
to  have  a  definite  arrangement  for  the  comparison  of  the 
data  obtained  from  the  two  forms  of  stack,  the  waist  stack 
was  placed  with  its  smallest  section  at  the  same  distance 
from  the  nozzle  opening  as  was  the  smallest  portion  of  the 
funnel  stack,  whence  the  nozzle  was  17.52  inches  above  the 
bottom  of  the  former  when  it  was  exactly  flush  with  the 
bottom  of  the  latter.  Hence,  upon  all  of  the  tables  the  same 
figures  are  given  for  the  same  abscissas  indicative  of  the 
blast-nozzle  distances. 

The  nozzle  was  held  ofT  1.38  inches  from  the  top  of  the  air 
chamber  of  the  apparatus.  Hence,  the  shortest  distance  at 
which  the  nozzle  could  work  in  all  of  the  experiments  was 
18.9  inches  from  the  waist  of  the  stack, 

111.— EXPERIMENTS    WITH     FDLL-LENTH     STACK8. 
CVLINUKICAL  STACKS. 

In  plat«  I.  the  vacuum  obtained  with  each  of  the  five  ex- 
perimental stacks,  with  the  five  difl'erent  positions  of  the 
blast  nozzle,  is  given  graphically.  The  vacuum  obtained 
with  each  diameter  of  blast  nozzle,  with  the  five  diftereat 
smokestacks,  is  also  shown.  It  appears,  then,  from  these 
groups  of  curves  that,  other  conditions  being  the  same,  the 

•  Paper  read  before  the  German   Society  of  Mechanical   En- 
KiAesr*. 


vacuum  increases  aa  the  stack  is  made  smaller,  and  the  dis- 
tance to  the  nozzle  increased.  Both  of  these  conditions,  how- 
ever, only  hold  good  near  the  upper  limits;  for  as  the  curves 
under  (B)  show,  the  difference  in  the  vacuum  produced  by 
two  consecutive  stacks  becomes  less  as  the  stacks  are 
smaller.  These  variations  are  also  different  for  different 
diameters  of  blast  nozzle  (the  steam  pressure  remaining  the 
same)  and  decrease  as  the  distance  to  the  nozzle  increases. 

TABLB  II. 

I'VLINDfUCAL  STAOICS. 
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Note.— The  crown  or  creet 
of  the  curve  marks  the  high- 
eat  vacuum  produced. 


Referring  to  Table  II,  which  marks  the  three  character- 
istic points  of  each  curve,  we  find  ihat  the  differences 
between  the  values  given  for  the  beginning  of  the  curves, 
for  a  nozzle  diameter  of  3.94  inches  (starting  with  the  stack 
of  greatest  diameter)  is  0.31  inch,  0.%  in:^h,  0.37  inch 
and  0.26  inch,  and  where  the  nozzle  diameter  is  5.51  inches 
these  differences  are  only  U.30  inch,  0.25  inch,  0.16  inch  and 
0.08  inch.  ITor  the  first  diaHeter  of  nozzle,  therefore,  the 
limit  of  diameter  for  the  stack  is  about  9.84  inches,  at  which 
point  the  vacuum  rises  to  the  ratio  laid  down,  the  nozzle 
distance  being  18.9  inches,  which  means  that  for  a  diameter 
smaller  than  this,  the  vacuum  falls  off.  For  a  nozzle  diam- 
eter of  5.51  inches,  the  smallest  stack  has  a  diameter  of  about 
13.37  inches. 

Those  stacks  giving  (he  greatest  indraft  of  air,  as  we  have 
shown  in  the  historical  portion,  have  been  mistaken  by  dif- 
ferent investigators  as  being  the  most  efficient,  while  in 
reality,  they  are  entirely  unsuited  to  locomotives  with  noz- 
zles much  smaller  than  those  used  on  the  apparatus,  on 
account  of  the  large  size  of  the  cinders  carried  through  the 
tubes  and  the  sparks  that  are  thrown. 

If,  for  a  given  diameter  of  nozzle  we  take  the  stack  diarn' 
etersas  abscissas,  and  the  corresponding  vacuums  pro- 
duced as  ordinates,  we  obtain  a  curve  like  that  shown  in 
Fig.  30,  illustrating  the  rise  and  fall  of  the  vacuum  with  the 
changing  diameters  of  the  stacks.  We  see  that,  in  this 
case,  the  graphical  representation  cannot  be  taken  as  the 
sole  indicator  of  the  efliciency  of  the  action  of  the  stack. 

The  increase  in  the  vacuum,  with  the  increasing  distance 
to  the  nozzle,  naturally  becomes  greatest  with  the  largest 
stack.  This  amounts,  for  example,  to  0.45  inch  for  an  increase 
of  this  distance  from  18.9  inches  to  4  feet  1  inch,  and  with 
nozzle  diameters  equal  to  3.94  inches  and  4.  74  .inches  as  in- 
dicated in  Fig.  31,  for  the  smallest  diameter  of  nozzle  this 
gives  an  increase  of  16  per  cent.  This  would  have  been  still 
greater  if  experiments  had  been  made  with  an  original  dis- 
tance lesslthan  18.9  inches.  This  last  distance  is  really  too 
great  for  a  stack  13.78  inches  in  diameter,  as  the  correspond- 
ing curve  in  Plate  II.  shows.  These  diagrams  also  sbow^that 
the  diameter  of  the  cylindrical  stacks  must  be  from  3.7  to 
3.8  times  the  diameter  of  the  nozzle. 

Near  its  highest  point  the  curves  are  usually  nearly 
straight,  and  then  they  begin,  on  account  of  the  frietional 
losses,  due  to  the  contact  of  the  current  of  steam  against  the 
stack,  to  take  a  sharper  curvature,  corresponding  to  the  fall 
of  the  vacuum,  and  come  down  toward  the  axis  of  abscis. 
sas. 

If  we  take  for  the  abscissa  of  the  highest  point  of  the 
curve,  the  average  values  of  five  different  nozzle  openings, 
as  given  in  Table  II.,  the  maximum  vacuum  for  the  stack  is 
obtained : 

With  a  diameter  of  13.78  inches,  with  a  nozzle  distance  of 

1  foot,  10.72  inches,  or  1.03  times  the  stack  diameter: 
with  a  diameter  of  14.65  inches,  with  a  nozzle  distance  of 

2  feet  4  33  inches,  or  1.95  times  the  stack  diameter: 
with  a  diameter  of  15.75  inches,   with  a  nozzle  distance  of 

2  feet  9.54  inches,  or  2.13  times  the  stack  diameter; 

with  a  diameter  of  16.73  inches,  with  a  nozzle  distance  of 

3  feet  0.23  inch  or  2.16  times  the  stack  diameter; 

with  a  diameter  of  17.72  inches,  with  a  nozsle  distance  of 
3  feet  6.36  inches,  or  2.39  times  the  stack  diameter. 

Therefore,  we  may  take  as  an  average  for  the  distance  of 
the  nozzle,  twice  the  diameter  of  the  stack.  But  since  the 
vacuum  diminishes  each  way  on  the  curve  from  the  crest,  it 
is  best  to  make  the  noszle  distance  less  than  the  abscissa  of 
the  crest  of  the  carve,  or,  in  ottier  words,  the  aouledUtHW* 


TABLE  III. 


Diameter  of 

stacks  in 

inches. 


The  maximum  vacuum  will  be  obtained  if  * 
the  disiance  from  he  nozzle  10  Ibe  lop  of  s 
the  stack  is  equal  to  tbar  given  is  incbea,^ 
below  when  tbe  nozzle  diameter  is  >k 


••  a-Z. 


3.94  in. 

'  4.33  in. 

4  74  In. 

5.12  in.  IS.SI  in. 

rr***- 

13.78 
14.76 

15  7S 

16  73 

17  12 

a'    5.35- 
i'  1«  87 

6'  i.tfy 

6'    6.74' 

6'  t.ir 

5'    3  07' 

y  10  08' 
6'    i.K' 
6     5.16' 
C  ILU 

.V    3.00" 
5'    9.49" 
6'    1  23" 
6'    4  48  " 
7    O.JS 

5'    2  »r',4'  11.00  " 
5     i.W.i'   6  14 ' 
«'    0.45 '5' 10.08' 
6'   3  »   «'    2  02" 

e'io.flB"«'  a. 10" 

4.5 
4.6 
4.1 
4.6 
4.7 

From  tbe  foregoing  we  oou>e  to  tbe  following  cunclnslon  : 
With  cylindrical  stacks  Hie  total  distanct  from  the  nozzle 
to  the  lop  of  the  aiack  should  not  be  more  than  4.7  timet  tkt 
diameter  of  the  stack. 

If  Nozo  and  Geofi'rey  found  tbe  greatest  draught  to  be 
created  with  a  height  of  stack  equal  to  from  six  to  seven 
times  its  dianneter,  it  was  certainly  due  to  the  saaall  dioian- 
sions  of  their  experimental  apparatus  proouciag  such  varia- 
tions as  also  caused  them  to  declare  that  tbe  noacle  should 
be  located  close  to  tbe  lower  end  of  the  stack.  (At  that 
time  it  was  common  practice  to  place  the  nozzle  flush  with 
the  latter.) 


/J.J7~  "•'2 

Fig.  30 

From  the  Hanover  experiments,  then,  and  in  consequence 
of  tbe  greater  distance  at  which  the  blast  nozzle  has  been 
set,  we  at  last  come  to  tbe  determination  of  tbe  sectional 
area  of  the  bell -shaped  foot  of  the  stack  that  is  commonly 
used,  and  tbe  influence,  slight  as  it  is,  which  this  actnal 
lessening  of  the  length  of  tbe  stack  may  have.  This  would 
undoubtedly  have  been  somewhat  greater  if  tbe  c}  lindrieal 
experimental  stacks  of  from  13.78  inches  to  16.73  inches  in 
diameter,   but  with  no  flare    at    tbe    bottom,  bad   bad  a 


3.2S' 


Fig  31. 
base  17.52  inches  high,  and  like  Fig.  :t2.  had  simply  been 
provided  with  afamooth  funnel-shaped  base,  as  was  the  case 
with  the  stacks  of  17.72  inches  diameter.  According  to  Sec- 
tion IV.,  we  would  have  a  length  for  tb  >  last-mentioned 
stack  of  from  4.8  to  5  times  tbe  diameter.  But  such  a  length 
is  not  susceptible  of  a  practical  application,  since  by  tbe  use 
of  such  a  stack  diameter,  too  high  a  vacuum  and  too  strong 
a  discharge  of  sparks  would  result.  For  ordinary  purpona 
a  length  of  from  3,H  to  4  times  tbe  diameter  is  sufBcitBt, 
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Fig.  32  Fig.  33- 

whereby  lower  results  for  a  large  stack  diameter  (about 
17.72  inches)  would  result.  By  referring  to  tbe  average  nos- 
zle distances  that  have  been  given,  the  ratios  shown  in  Fig. 
:t3  may  be  taken  as  reliable,  practical  measurement*. 

(B>   CONICAL    STACKS. 

What  has  just  been  said  regarding  cylindrical  stacks  can 
also  be  accepted  as  true,  in  a  general  way,  for  conical  stacks 
Except  that  it  appears  to  be  far  more  sensitive  to  tbe  nozzle 
locACion,  since  tbe  increase  of  vacuum  with  it  for  the  same 
increase  in  nozzle  location  is  evidently  greater  than  with 
the  cylindrical  stack.  This  increase  for  an  inch  drop  in  the 
•oula  hccoines  more  rapid  the  sharpar  the  flars  of  the  stack 
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toward  the  top  (of  course  within  certain  limits),  as  an 
examination  ot  the  curTes  under  II.  and  III.  in  Plate  I 
will  show,  where  the  curves  under  II.  are  Tery  markedly 
(latter  than  under  III.  These  results  are  here  tabalated 
under  Tables  IV.  and  V.,  for  convenient  reference. 
Here  we  take  for  our  example  a  stack  having  a  maximum 
diameter  of  16.75  inches  and  a  nozzle  diameter  of  3.94  inches, 
the  vacuum  increasing  with  the  increasina;  distance  of  the 
nozzle— for  stacks  having  an  inclination  of  ^,  the  increase 
was  about  0.96  inches,  or  34  per  cent.,  and  with  one  having 
an  inclination  of  }  It  was  1.61  inch,  or  about  76  per  cent. 

TABLE  IV. 
00X10  4L  STACKS  WITH  AN  INOUNiTION  OF  A- 


Stack  Diameters  in  inches, 


(  Beginning. 
11.81    •<  Crown 

i  End 

(  BfginniDB  . 
12.80    •!  Crown  ...  . 

iKnd 

(  BeeinninK 
13.78    {  Crown  

VKnd 

/  BeginninK' 
14  76     ;  Crown 

(End 

(  Beginning. 
15.75    •[  Crown 

I.  End 


Vacuum   in  inches  of  water  column 
with  nozsle  diameters  of 


3.94  in.ii.33  in.  1.74  in.  5.12  in.  5.51  in. 


4.» 
5.90 
3.94 
4.08 
4.63 
4.13 
3.G6 
437 
4.09 
3.25 
4.13 
3.96 
2.82 
3.78 
3.78 


4.92 
5.29 
4.43 
4.49 
5.03 
4. 45 

4.06 

4  78 
4.45 
3.62 
4.49 
4.33 
3.17 
4.13 
4.13 


5.35 
5  63 
4.65 
4.96 
5.41 
4.74 

4.51 

5.15 
4.7i 
4.06 
4.94 
1.69 
3  58 
4.55 
4.55 


5.53 
5  75 
4.69 
5.15 
5.4» 
4.78 
4.78 
5.28 
4.78 
4.33 
5.11 
4.76 
3.86 
4.74 
4.69 


5.55 
3.67 
4.41 
6.H 
i.U 

ija 

4.90 

i.K 

4.71 
4.0 
5.12 
4.75 
4.06 
4.74 
4.65 


TABLE  V. 

CONICAL  STACKS  WFTH  AN  INCUNATIOS  OF  i. 

Vacuum  in  inches  of  water  column 
Stack  diameters  In  inches.  wiih  noizle  diameters  of 


3.94  in. 

4.33  in. 

4.74  In. 

5.12  m. 

5.51  in. 

rfiesinninfir 

3.84 
4.98 
i.SS 
3.43 
4.65 
1.35 
3.02 
4.33 
4.21 
2.58 
4.12 
4.08 
2.15 
3.78 
S.78 

4.31 
5.35 

4.gs 

3.86 
5.P6 
4.71 
3.41 
4.77 
4.61 
2.96 
4.53 
4.47 
2.48 
4.15 
4.15 

4.88 
5.73 
5.15 
4.!J7 
5.41 
5.06 
3.88 
5.15 
4.96 
3.37 
4.92 
4.88 
2.85 
4.57 
4.57 

5.15 
5.87 
5.19 
4.68 
5.59 
5  12 
4.21 
5.32 
5.06 
3.70 
5.10 
4  96 
3.17 
4.74 
4.74 

5.32 

11  81 

5  80 

1280 

iKnd 

fBeginning 

<  Crown 

^End 

5.02 
4.92 
559 
5.10 

i  Befflnnlng 

4  45 

13.78 

-,  Crown 

f  End 

536 
5.06 

f  Befirinninff 

3.S6 

14  76 

5  14 

iKnd 

5.02 

3.41 

13  75 

i  Crown 

4  80 

(Kad 

4.80 

With  the  same  minimum  sectional  area,  and  starting  with 
the  same  nozzle  distances,  the  stack  having  an  inclination 
of  tS  gives  a  higher  vacuum  than  the  stack  with  an  inclina- 
tion of  I;  but  the  latter  creates  the  same  draught  if  the  dis- 
tance to  the  nozzle  is  correspondingly  increased.  At  the 
same  time  the  two  forms  of  stacks  give  the  same  maximum 
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Baldwin-Westinghouss  Electric  Locomotive. 


Fig.  34.  Fig.  35. 

vacuum,  it  being  understood,  of  course,  that  the  nozzle  dis- 
tances are  different. 

Here  also  the  curves  run  comparatively  straight  on  either 
side  of  their  crests.  Now,  if  we  take,  as  we  have  already 
done  for  the  cylindrical  stacks,  the  average  values  from 
Table  VI.  for  the  abscissas  of  the  crown  of  the  curves,  we 
will  find  that  the  maximum  vacuum  will  be  obtained  with  a 
stack  having  an  inclination  of  ^  when  its  smallest  diam- 
eter is: 

11.81  inches  and  the  nozzle  distance   is  2  feet  3.05  !nches> 

which  is  2.37  times  the  stack  diameter; 
12.8U  inches  and  the  nozzle  distance  is  2  feet  7.02  inches, 

which  is  2.42  times  the  stack  diameter; 
13.78  inches  and  the  nozzle  distance  is  2  feet  10.12  inches, 

whichtis  2.47  times  the  stack  diameter; 
14.76  inches  and  the  nozzle  distance   is  3  feet  1.48  .inches, 

which  is  2.^  times  the  stack  diameter: 

15.75  inches  and   the  nozzle  distance  is  3  feet  4.79  inches, 
which  is  2.59  times  the  stack  diameter. 

So  that  for  an  average  the  nozzle  distance  may  be  taken 
to  be  2.5  times  the  stack  diameter. 

With  a  stack  having  an   inclination  of       this  maximum 
vacuum  will  be  obtained  when  its  smallest  diameter  is: 
11.81  inches  and  the  nozzle  distance   is  2  feet  9.7  inches, 

which  is  2.85  times  the  stack  diameter; 
12.80  inches  and  the  nozzle    distance  is  3  fett  0.62  inches, 

which  is  2.86  times  the  stack  diameter: 
13.78  inches  and  the  nozzle  distance  is  3  feet  3.61  inches, 

which  is  2.87  times  the  stack  diameter: 

14.76  inches  and  the  nozzle  distance  is  3  feet  6.91  inches, 
which  is  2.9U  times  the  stack  diameter; 


15.75  inches  and  the  nozzle  distance  is  3  feet  10.22  inches, 
which  is  2.93  times  the  stake  diameter. 

So  that,  for  an  average,  the  nozzle  distance  may  be  taken 
at  2.9  times  the  smallest  diameter  of  the  stack. 

Now,  since  the  shar  p  downward  inclination  of  the  curves 
begins  at  an  earlier  point  on  the  crown  with  the  conical 
stacks  than  it  does  with  the  cylindrical,  so  the  maximum 
results  will  be  obtained  with  far  lower  values  than  is  possi- 
ble with  cylindrical  stacks.  It  is,  therefore,  recommended 
that,  with  stacks  having  an  inclination  of  i,  the  nozzle  dis- 
tance should  not  be  more  than  twice  the  smallest  diameter 
of  the  slack.  According  to  observations  made  upon  locomo- 
tives the  following  rule  may  be  considered  to  prevail :  A 
nozzle  distance  from  IJ^  <o  2  times  the  stack  diameter  is  an 
effective  one.  This  can  also  be  applied  to  stacks  of  other  in- 
clinations. 

The  total  height  B,  at  which  the  strongest  draught  is  ob- 
tained, is  shown  for  both  the  ^2  and  i  inclinations  in  Table 
V^I.  An  examination  of  Table  II.  shows  that  the  height  H, 
Fig.  34,  for  the  conical  stack,  is  greater  than  that  for  the  cyl- 
indrical stack,  and  that  this  increases  as  the  opening  of  the 
stack  at  the  top  is  greater. 

This  ratio  relatively  to  the  diameter  may  be  taken   to  av. 

erage  as  follows : 

Cylindrical  stack 4.6 

Conical  "       I'l  inclination 5.4 

*•     \        •■        s-s 

Again,  while  this  ratio  increases  with  the  increase  of  di- 
ameter of  the  cylindrical  stack,  it  decreases  with  the  con- 
ical stack  as  the  inclination  is  increased. 

The  maximunx  heights  of  vacuum  given  in  Tables  III.  and 
VI.,  taken  roughly,  are  applicable  only  to  stacks  whose 
upper  portion  above  the  smallest  sectional  area  is  3  feet, 
4  inches  long.  If  we  make  this  latter  distance  greater, 
the  total  stack  height  falls  still  more,  always,  of  coarse 
within  certain  limits. 

From  the  applications  given  alK>ve  and  those  given  in 
Sections  IV.  and  V.,  we  can  determine  the  maximum 
values  of  the  ratios  of  the  total  height  of  the  slack  to  the 
diameter,  which  may  be  stated,  in  round  numbers,  to  be  for: 

Cylindrical  stacks,  about S 

Conical  stacks  with  -ft  inclination,  about 6 

t       "         ••    ex 

Furthermore,  these  are  not  exact  values,  since  those  previ- 
ously given  are  too  great  for  actual  service  and  for  the  same 
reasons  as  that  assigned  for  the  cylindrical  stacks.  We, 
therefore,  reach  the  following  conclusion: 

When  the  waist  diameter  of  the  conical  stack  is  carefully 
cfiosen,t/u  total  height  should  not  be  more  than  five  times 
this  diameter. 

For  a  perfectly  satisfactory  construction,  the  ratios  given 
in  Fig.  35  will  be  found  to  yield  effective  dimensions.  But 
when  the  diameter  is  14.17  inches  or  more,  we  must  use  the 
smaller  dimension  (i}%d). 


(To  be  Continued.) 


The  New  Baldwin- Westinghouse  Electric  Locomotives. 

The  Westinghouse  Electric  and  ManafacturingCk>mpany 
has  received  the  first  electric  locomotive  manufactured 
under  the  arrangement  entered  into  some  time  ago  between 
Westinghousethe  Company  and  the  Baldwin  Locomotive 
Works  of  Philadelphia.  It  is  shown  in  the  accompanying 
engraving,  from  which  it  will  be  seen  to  be  a  radical  de- 
parture in  construction  from  any  electric  locomotive 
hitherto  manufactured.  It  is  SS  feet  long  and  9  feet  wide 
over  all.  All  the  operating  parts  of  the  locomotive  have 
been  placed  on  the  trucks  and  the  body  of  the  car  wiU 
only^contain  the  controlling  apparatus,  and  can  be  utilized 
at  a  receptacle  for  such  appliances  as  are  iiBoally  carried  by 


TABLE 

VI. 

Diameter  of  stack 
in  inches. 

The  highest  vacuu 
to  tht  lop  of  the  Bti 

3.91  inches. 

m  is  obtained  when 
ick  is  equal  in  inch< 

4.33  inches. 

the  total  bei«btof 
ss  to  iheflgnresgiv 

4.74  inches. 

the  stack  measurio 
sn  below,  when  the 

5.12  inches. 

g  from   Ibe  nozzle 
nnzzle  diameter  is: 

5.51  inches. 

The  average 

ratio  of  the  total 

heiKht  of  the 
stack  to  the  diam- 
eter of  the  same. 

Inclina-  !  Inclina- 
tion ,',.  '  tion  I. 

i 

Inclina- 
tion /,. 

Inclina- 
tion i. 

Inclina- 
tion ,',. 

loclina- 
tion  i. 

Inclina- 
tion A. 

Inclina- 
tion j. 

Inclina-    Inclina- 
tion A.     tion  i. 

Inclina- 
UonA 

Inclina- 
tion k. 

U.M 

Kt.     Id.  Ft.     In.  Ft.     In. 

5  10.08   6       4.48    5       9.69 

6  1.231  6       6  34    6       0.84 
6       4.481  6       9.50   6       3.^9 
6       7.53    7       0.65   6       6.74 
6       98B7       4  191*     10  6* 

Ft.     In 
6       3.59 

6  5.95 
fi       9.1< 

7  0.26 
7       3.80 

Ft.     In. 

0        8.30 

5  11.66 

6  2.8t 
6        6.34 
6       9.11 

Ft.     In. 
6       2.02 
6       9.10 
6       8.31 

6  7.53 

7  2.62 

Ft.     In. 

5  7.72 

6  2.41 
6       1.23 

6     i.n 

6       8.31 

Ft.     In. 

6       0.45 
6       3. '9 
6       6.71 
6        9  88 

Ft.     In. 
5        4.57 
5       7.72 
5      10.87 
R         9  )« 

Ft.     In.' 

5  10.87         5.77 

6  2.80        5.53 
6       5.16        5.38 

6  8-10        5.96 

7  0  26        'i  11 

6  25 

U.80 

6  01 

B.78  :::::::::::..::; 

5  78 

14. ?• 

5  62 

U.TS 

7        1.04    fi        fi-74 

5  48 

n 

any  train.  It  may  also  be  used  as  a  freight  or  baggage 
car. 

It  is  carried  on  four  pairs  of  wheels  arranged  in  two 
trucks  that  are  constructed  in  a  very  substantial  manner. 
The  wheels  are  42  inches  in  diameter.  There  will  be  four 
motors  of  250  horse-power,  each  connected  to  an  axle  of 
the  locomotive.  Thus  the  entire  weight  of  the  locomotive 
will  be  available  for  adhesion.  The  locomotive  completely 
equipped  weighs  160,000  pounds.  The  motors  are  geare<i. 
which  method  was  decided  upon  so  as  to  enable  the  com- 
pany to  use  more  efficient  ana  durable  motors,  and  also  to 
greatly  re  duce  the  cost  of  the  locomotive.  It  is  stated  that 
while  the  electric  locomotive  used  in  the  Baltimore  tunnel 
cost  about  |S0,000,  the  Baldwin-Westinghouse  locomotive 
cost  less  than  one-third  of  that  amount,  and  yet  it  will  be 
able  to  accomplish  the  same  work.  Locomotives  will  be 
manufactured  for  tunnel  work,  suburban  traffic  and  rack 
locomotives,  as  wpII  as  for  elevated  railroads.  By  the  time 
this  paper  reaches  our  readers  the  second  locomotive  com- 
pleted by  the  Baldwin  people  will  be  received  at  the  Eaat 
Pittsburgh  factory  of  the  Westinghouse  Electric  and  Mana- 
facturing  Company.  This  last  one  will  be  of  the  elevated 
railroad  type,  and  is  an  example  of  a  moU>r  car  of  the  Man- 
hattan Elevated  Railroad  of  New  York. 

As  far  as  the  speed  of  the  new  locomotive  we  illustrate  is 
concerned,  it  may  be  stated  that  the  motors  have  been 
geared  to  produce  a  speed  of  75  miles  an  hour.  The  locomo- 
tive is  equipped  with  air-brakes,  which  are  operated  in  the 
usual  manner,  and  are  supplied  with  air  by  a  pump  under- 
neath the  car  driven  by  an  electric  motor. 

The  locomotive  has  been  designed  so  as  to  be  utilized 
with  any  method  of  electric  traction.  It  can  b(  used  with 
the  trolley  system,  the  third  rail  system,  the  Westinghouse 
electro-magnetic  system,  and  can  also  be  utilized  in  con- 
nection with  the  Tesla  polyphase  system. 

Since  it  has  become  known  that  the  Baldwin-Westing- 
house companies  are  constructing  electric  Kx-omotives,  en- 
quiries have  come  from  all  over  the  world  for  such  ma- 
chines, indicating  the  wonderful  demand  there  is  for  such 
engines  when  manufactured  by  well  known  and  reliable 
firms. 


Centrifugffd  Sand-Mixing  Machine. 

The  firm  of  William  Sellers  &  Company.  Incorporated; 
Philadelphia,  has  recently  brought  out  a  simple  and  effective 
sand-mixing  machine,  that  has  resulted  in  a  great  saving  of 
labor  wherever  msed,  besides  more  thoroughly  mixing  the 
sand  for  the  moldef.  At  a  recent  meeting  of  the  Foundry- 
men's  Association,  Blr.  A.  £.  Outerbridge  read  a  paper  on 


Fi*.  1.— Sand  Mixing  Machine. 

molding  sand  in  which  he  described  the  machine,  and  the 
following  quotations  from  his  paper  state  the  conditions 
which  lea  up  to  its  introduction  : 

"Whatever  special  proportions  of  sand  are  used  in  foun- 
dries the  same  necessity  exists  in  all  for  thoroughly  mixing 
the  old  and  new  materials,  and  until  comparatively  recently 
the  old  methods  of  riddling  and  spading  were  adhered  to.  ▲ 
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toward  the  top  (of  course  within  certain  limits),  aa  an 
examination  of  the  curves  under  II.  and  III.  in  Plate  I 
will  sliow,  where  the  curves  under  II .  are  very  markedly 
Hatter  than  under  III.  Thene  results  are  here  tabulated 
under  Tallies  IV.  and  V..  for  convenient  reference. 
Here  we  take  for  our  example  a  stack  having  a  maximum 
diameter  of  lo.T.j  inches  and  a  nozzle  diameter  of  :i.;n  inches, 
the  vaciium  increasing  with  the  increasing  distance  of  the 
nozzle— for  stacks  having  au  inclination  of  jJj.  the  increase 
was  about  0.'X>  inches,  or  ;il  per  cent.,  and  with  one  having 
an  inclination  of  i  it  was  1.61  inch,  or  about  TO  per  cent. 

TAHLK  IV. 

COXIC^L  STACKS   WITH   AX   ISCUXATION   OF  I'j. 


."^lixk  nimnetcrs  ]n  inchc: 


Vacuum    in  inches   of  water  loluiiin 
I  with  tiuzEle  diameters  of 


;:i.!M   ill.  i.:a  in. 


11  «l 


1:'.S<| 


i:i.7S 


II  7B 


\  UcKinniHK 1.19 

-  Crown 5.90 

(  Knd  3.91 


j  Hfttinniim l.US 

frown I    4.H3 

(  Kud   

I  rroHii 

[  Knd 

I  KcKiiininK 

,  Crown 

I  Knd 

i  liencimiinK 

{  Crown 

iKnd 


4.13 
3.G)i 
1  :ff 
l.ft) 

1.13 
3  98 
■-'.82 
3.78 
3.78 


t  .92 
0.29 
4  43 
4.49 
5.M 
4.4.1 
4.tKi 
4  78 
4.45 
3.62 
4.49 
4.33 
3.17 
4.13 
4.13 


1.71   in.  5.12  in.  5.51  in 


5.. 35 
5  63 
(.65 

4. ye 

5.41 
4.74 
4.51 
5.15 
4.74 
(.Mi 
4.91 
1.69 
3  58 
4.55 
4.35 


5.53 

.5.  .55 

5  75 

5.67 

4.69 

4.41 

5.15 

5.24 

5.49 

5.43 

4.78 

(..53 

4.78 

4.90 

.5.28 

0.28 

4.78 

1.71 

4.33 

(.49 

5.11 

5.12 

(.76 

(.75 

3.86 

4.U6 

4.74 

4.74 

4.69 

4.85 

TABLK  V. 

rOSICAL  STACKS  WITH  AN  ISCLIKATIOV  OF  J. 


.-^taek  (liiniietcrs  in  inches. 


Vacuum   in   inclips  of  water  coluuin 
with  nuzzle  diameters  of 


3.94  iD.ll.3.{  in.  4.71  in.  5.12  in.  5..51  in. 


11.81 


12  8(1 


1.". 


I  Beninning 3.81  4.31  i  4.88 

•[Crown 4.98  I  5.35  ;  5.73 

iKnd (.53  i  4.93  t  5  IS 

1  lU'KiiininK        3.(3  I  3.8«  :  4.-37 

thrown (.65  i  5.(i6  '  5.(1 

iKnd 4..^'>  4.74  j  5  06 

(  lleicinning...  3.02  ;  3  11  I  3.88 

■  Crown. 4.33  '  4.77  •  5.15 

'Knd 4.21  ^  1.81  I  4.96 

I  HeginninK 2.58  t  2.95  I  3.37 

Crown.   4.12  1  4.53  ',  4.92 

\  Knd 4.(J8  i  4  47  !  4.80 

(  HtKiiinint? 2.15  i  2.48  ,  2  8,5 

Crown 3.78  4.15  '  4.57 

I  Knd 3.J8  I  1.15  ';  (.57 


5.15 
5.87 
5.19 
4.69 
5.39 
5  12 
(.21 
5.32 
5.06 
3.711 
5. 1" 
4  98 
3.17 
4.74 
4.74 


5.32 

5  80 
5.02 
4.W 
5.59 
5.10 

4  (5 
5.36 
5.06 
3.96 

5  1( 
5.02 
3.41 
4  8li 
4.80 


With  the  same  minimum  aectional  area,  and  starting  with 
the  same  nozzle  distances,  the  stack  having  an  inclination 
of  ,'_,  gives  a  higher  vacuum  than  I  he  stack  with  an  incJina- 
tion  of  i;  Imt  the  latter  creates  the  same  draught  if  the  dis- 
tance to  the  nozzle  is  correspondingly  increased.  At  the 
same  liriie  the  two  forms  of  stacks  give  the  same  maximum 


^ 


XZL 


Fig.  34. 

vacuum,  it  being  understood,  of  course,  that  the  nozzle  dis- 
tances are  dillerent. 

Here  also  tlie  curves  run  comparatively  straight  on  either 
side  of  their  (Tests.  Now,  if  we  take,  as  we  have  already 
done  for  the  cylindrical  stacks,  the  average  values  from 
I'ahle  VI.  for  the  abscissas  of  the  crown  of  the  curves,  we 
will  lind  that  the  maximum  vacuum  will  be  obtained  with  a 
stack  having  an  inclination  of  f,  when  its  smallest  diam- 
eter is: 

feet  :i.!i5  inchest 


feet   7.U2  inches, 
10.12  inches, 
1.4.S  _inches. 


11. «1  inches  and  the  noz/le  distance  is  2 

which  is  2.:J7  times  the  stack  diameter; 
12.S<i>  inches  and  the  nozzle  distance   is   2 

which  is  ■.'.42  times  the  stack  diameter; 
r).7S  inches  and  the  nozzle  distance  is  2  feet 

which^is  2.47  times  the  stack  diameter: 
U.Tt'i  inches  and  the  nozzle  distance    is   ii   feet 

which  is  2..vi  times  the  stack  diameter; 
l.'i.T")  inches  ami   the   nozzle  distance  is  :{ feet  4.7!(  inches. 

which  is  2..")'.»  times  the  stacK  diameter. 

So  that  for  an  average  the  nozzle  distance  may  be  taken 
to  l>e  2.J  times  the  stack  diameter. 

With  a  stack  having  an   inclination   of       this  maximum 
vacuum  will  be  obtained  when  its  smallest  diameter  is: 
I l.Sl  inches  and  the  nozzle   distance    is  2   feet  9.7   inches, 

which  is  2.a">  times  the  stack  diameter; 
12. Sil  inches  and  the  nozzle    distance  is  M  fett  0.02  inches. 

wliich  is  ■i.Mi  times  the  stack  diameter: 
l;i.7.s  inches  and  the  nozzle  distance   is  .'{   feet    Il.lll    inches, 

which  is  2.>7  times  the  stack  diameter; 
1 1.70  inches  a^d  the  nozzle  distance    is   .'I    feet    (V<tl    inches, 

which  is  2.1HI  times  the  stack  diameter; 


15.75  inches  and  the  nozzle  distance  is  3  feet   10.-22 
which  is  2.1«  times  the  stake  diameter. 

So  that,  for  an  average,  the  uoz/j£  distance  may  be  taken 
at  2.!»  times  the  smallest  diameter  of  the  stack. 

Now,  since  the  shar  p  downward  iucliualion  of  the  curves 
begins  at  an  earlier  point  on  the  crown  with  the  conical 
stacks  thau  it  does  with  the  cylindrical,  so  the  maximum 
results  will  be  obtained  with  far  lower  values  than  is  po.s8i 
ble  with  cylindrical  slacks.  It  is,  therefore,  recommended 
that,  with  stacks  having  an  tnchnatiou  of  i,  the  nozzle  dis 
lance  sboulil  not  be  more  than  twice  the  smallest  diameter 
of  the  s'ack.  According  to  observations  made  upon  locomo- 
tives the  following  rule  may  be  considered  to  prevail :  .1 
iioz'.lr  liisfdnre  from  l.'.j  fa  2  ihiii  x  l/ir  stac/:  dUtnifhr  is  an 
cfi'ict ice  otif.  This  can  also  be  applied  to  stacks  of  other  in- 
clinations. 

The  total  height  y/.  at  which  the  strongest  draught  is  ob- 
tained, is  shown  for  botb  the  ,V  and  J  inclinations  in  Table 
VI.  .\n  examiBatiou  of  Table  II.  shows  that  the  h<Mgbt  //, 
Fig.  31,  for  the  conical  stack,  is  greater  than  that  for  the  cyl- 
indrical stack,  and  that  this  increases  as  the  opening  of  the 
stack  at  the  top  is  greater. 

This  ratio  relatively  to  the  diameter  may  be  taken   to  av 

erage  as  follows: 

Cylindrical  stack.. ....t....... ..,.- (6 

Conical  "       i'.,  iiicliDitlioA ........;. '5.4 

'-        i  ••  ,-....■..       5.8 

.\gain.  while  this  ratio  increases  with  the  increa.se  of  di- 
ameter of  the  cylindrical  stack,  it  decreases  witli  tlie  con 
ical  slack  as  the  inclination  is  increased. 

The  maximum  heights  of  vacuum  given  in  Tables  III.  and 
VI..  take'i  roughly,  are  applicable  only  to  stacks  whose 
upper  portion  ahove  the  smallest  sectional  area  is  3  feet, 
4  inches  long.  If  we  make  this  latter  distance  greater, 
the  total  stack  height  falls  still  more,  always,  of  course 
within  certain  limits. 

From  the  applications  given  above  and  thase  given  in 
Sections  IV.  and  V..  we  can  determine  the  inaximniu 
values  of  the  ratios  of  the  total  height  of  the  stack  to  the 
diameter,  which  may  be  stated,  in  round  numbers,  to  lie  for: 


Baldwin-Westinghouse  Electric  Locomotive, 
nche 


Cylindrical  stacks,  about 

Conical  stiicks  with  ,Vinehnation,  about 


..6 

..  6W 


Furthermore,  these  are  not  e.vactvalues^ since  those  previ- 
ously given  are  too  great  for  actual  service  and  for  the  same 
reasons  as  that  assigned  for  the  cyliiwirical  stacks.  We. 
therefore,  reach  the  following  conclusion: 

Whin  Hi)  uniml  itliutnter  of  thi'  ronivnl  stack  ts  cartfuJIii 
ihuseti.lht  total  twiif/tt  tihon/il  not  In-  iiidrethfin  Jirefiine>< 
this  <liiiiinti-r. 

For  a  perfectly  satisfactory  construction,  the  ratios  given 
in  Fig.  :i.">  will  be  found  to  yield  ell'ective  dimensions.  Hui 
when  the  diameter  is  14.17  inches  or  more,  we  must  use  the 
smaller  dimension  <4'..i</|. 

(Ti>  be  Voittiniieil.) 


any  train.  It  mar  alsw*  l>e  used  a.s  a  freight  or  baggage 
car. 

It  is  carried  on  four  jiairs  of  w-hw'ls  arraupe<I  in  two 
tnicks  that  aro  cojistnictt^l  in  a  very  substantial  iiiauner. 
The  wheels  are  4"2  inclit-s  in  diameter.  There  will  I*  f<iur 
motors  of  250  horse-|mw»'r.  each  conn<'<^ti'd  to  an  axle  of 
the  locomotive.  Thns  the  entire  weight  of  the  Irx-omotive 
will  be  available  for  adhesion.  The  hxomotive  completely 
equippetl  weighs  KJO.ObO  pounds.  The  motors  are  geared, 
which  method  was  decided  uiv>n -so  as  to  enii ble  the  cona- 
pan.v  to  use  more  efficient  and  durable  motors.  au<l  also  to 
greatly  re  duce  the  cost  of  the  l«>comotive.  It  is  staled  that 
while  the  electric  lo«'omotive  use<i  in  the  Baltimow  tunt^l 
cost  altout  ^lO.oOO.  the  Baldwin-AVestiuglunise  liKoinotive 
cost  less  than  one-thirti  of  that  amount,  and  yet  it  will  be 
aNe  to  accoiupli.sh  the  s;ime  work.  I^icomotives  will  be 
manufactured  for  tunnel  work,  suburban  trallic  and  rack 
1<K-oinotives,  as  well  as  for  elevated  niilroads.  By  the  time 
this  pai)er  reaches  our  readers  the  wcond  locoin<»live  com- 
pleted hy  the  Baldwin  fieople  will  Im"  received  at  the  East 
Pittsburgh  factory  of  the  Westinghouse  FJectricand  Manu- 
facturing Omipany.  This  la.st  one  will  be  of  the  elevaUnJ 
railroad  tyjte,  an<l  is  an  example  of  a  mo;or  car  of  tJ»e  Man- 
hattan Elevated  liailroad  of  New  York. 

As  far  as  the  si»eed  of  the  new  IcKNUuotive  we  illustrate  is 
concerned,  it  may  Ije  stated  that  the  motors  have  Ijeeti 
geared  to  pHwluce  a  gpee<l  of  T-")  utiles  an  li<mr.  The  lociimo- 
tive  is  equipped  witli  air-brakes,  which  are  ojierated  in  the 
usual  manner,  and  are  supplieii  with  air  by  a  ]4ump  uwier- 
ueath  the  car  driven  by  an  electric  motor. " 

The  locomotive  has  l>een  desigiit-d  s«t  as  to  l>e  utilizeil 
with  any  metliott  of  electric  traction.  It  can  l<t  used  with 
the  troliey  system,  the  tliiid  rail  sy.iteni.  the  Westinghouse 
electro-magnetic  system,  and  can  also  l>e  utilized  in  con- 
nf<-iion  with  the  Tesla  iK^tlypbas*'  system. 

Since  it  has  Ix-come  known  that  the  Baldwin -Wasting- 
house  comtonie.s  are  construciitig  electric  locomotives,  en- 
quiries have  come  from  all  over  Llie  world  for  such  ma- 
chines, indicating  the  wonderful  demand  there  is  for  such 
engines  when  manufacture*!  by  well  known  and  reliaMe 
lirms. 


Centrifugal  Sand-Mixing  Machine. 

The  firm  of  William  Sellers  &  Comtmnv.  Incorporated. 
Philadelphia,  has  recently  brought  out  a  simple  and  efleciive 
sand-mixing  machine,  that  has  resulted  in  a  great  saving  of 
labor  wherever  used,  besides  more  thoroughlv  mixing  the 
sand  for  the  molder.  At  a  recent  meeting  of  "the  Foundry 
mens  .Association.  Mr.  A.  E.Outerbridge   read  a   paper  on 


The  New  Baldwin-Westinghouse  Electric  Locomotives. 


The  Westinghouse  Kktlricand  JIanufacturiugLV»in|)auy 
has  received  the  tii-sl  electric  li>coiuotive  manufactured 
under  th«e  arrangement  entered  into  some  time  ago  lH?tween 
Westint;housethe  Company  and  the  Baldwin  Locomotive 
Works  of  Phila<lelphia.  It  is  shown  iu  the  accompanviug 
engraving,  trom  which  it  will  be  seen  to  Ije  a  radical  de- 
parture in  construction  from  any  electric  loc<miotive 
hitherto  inauufai'tuied.  It  is  38  feet  long  and  9  feet  wide 
overall.  All  the  Dperatiug  ]iarts  of  the  liK-oiuotive  have 
l)een  placed  on  the  trucks  and  the  Inidy  of  the  car  will 
only^contain  the  coutrolliiig  api>aratus,  and  can  l>e  utilize<l 
lu  a  receptacle  for  .such  appliances  as  are  usually  carried  by 
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Fi».  1.— Sand  Mixing  Machine. 

molding  sand  in  which  he  descrilied  the  machine,  and  tbtf 
following  quotations  from  bis  paper  stare  the  conditions 
which  led  up  to  its  introduction  : 

"Whatever  special  proportions  of  sand  are  used  iu  foun- 
dries the  same  necessity  exists  in  all  for  thoro'aghly  mixing 
the  old  and  new  materials,  and  until  comparatively' recently 
the  old  methods  of  riddling  and  spading  were  adhered  to    A 
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few  years  a^o  the  firm  of  William  Sellers  &  Company  beitan 
experimentiiiK  upon  the  preparation  of  molding  and  core  sand 
by  the  aid  of  centrifugal  force.  The  tirst  machine  was  a 
comparatively  crude  atfair.  but  when  the  correctness  of  the 
principle  was  demonstrated  the  apparatus  was  remodeled 
and  greatlv  improved.  This  now  tnorougb,  practical  and 
simple  machine  attracted  the  attention  of  visitors  at  various 
times  and  duplicates  were  made  at  the  solicitation  of  the 
representatives  of  several  of  the  largest  establishments  in 
Philadelphia.  These  little  machines  then  created  for  them- 
selves a  reputation,  which  was  followed  by  a  demand  for 
more  of  them,  and  the  apparatus  illustrated  herewith  is 
oow  regularly  manufactured  by  the  Sellers  company  for 
•ale. 

"The  machine  is  remarkable,  both  as  a  labor  saver  and  as 
an  imiirover  of  molding  sand.  It  accomplishes  as  much 
work  by  the  helping  of  two  laborars  working  three  hours  a 


Maanocitin,  as  well  as  Muller  &  Mann's  runt  proof 
paints  ar«  being  Introduced  into  this  country  by  Otto  Goetse 
ISWhitehall  St.,  N.  Y.,wbo  will  be  pleased  to  send  particulars 
and   free  samples    to  any   of  our    readers  on    application. 


Fig:  2.— Sand  Mixing  Machine: 

day  in  preparing  facing  sand  as  five  men  could  do  in  10 
hours  by  the  old  method,  and  it  is  found  that  as  the  sand  is 
much  more  uniformly  mixed  and  tempered,  its  quality  of 
toughness  (without  impairment  of  porosity)  is  decidedly  im- 
proved." 

The  apparatus  consists  of  a  rapidly  revolving  table,  hav- 
ing upon  its  upper  surface  a  number  of  prongs  grouped 
about  a  central  axis.  The  sand  is  fed  through  a  hopper  and 
throvrn  with^reat  force  from  prong  to  prong,  emerging 
from  beneath  the  cover  in  a  tine  shower,  free  from  lumps 
and  thoroughly  mixed.  The  hop)>er  is  hinged  for  conveni- 
ence of  cleaning  the  revolving  plate  and  prongs,  and  for  re- 
moving stones,  nails,  etc.  Our  illuatrations  show  an 
exterior  view  in  Fig.  I  and  Fig.  2  give  the  construction. 
The  revolving  table  is  carried  on  a  vertical  shaft  which 
may  be  extended  upward  and  driven  from  above  by  a 
belt,  or  if  more  convenient  it  may  be  belted  from  below 
as  in  Fig.  'i.  It  is  also  adapted  to  be  driven  by  an  electric 
motor.  Old  sand  which  has  been  used  in  the  foundry 
always  contains  nails,  jaggers,  iron  scrap,  etc.,  and  new 
sand  sometimes  contains  stones  and  other  foreign  sub- 
stances. Such  materials  should  be  removed  by  the  screen 
t>efore  the  sand  is  passed  throuf^h  the  machine.  Ordinarily 
good  molding  sana  needs  no  prior  sieving,  but  is  shoveled 
while  damp  directly  into  the  hopper.  The  batches  of  "fac- 
ing" and  ''  core"  sand  are  similarly  treated.  The  sand  falls 
upon  the  rapidly  revolving  plate,  and  is  thrown  with  great 
force  from  one  set  of  prongs  to  another,  and  then  emerges 
from  beneath  the  cover,  more  thoroughly  mixed  and  better 
adapted  for  the  molder's  use  than  any  amount  of  band  mix- 
ing could  have  made  it. 


Mr.  J.  S.  Mundy,  of  Newark,  N.  J.,  the  hoisting  engine 
builder,  has  a  contract  for  the  New  York  Central  &  Hudson 
I{iver  Kailroad  for  building  the  new  drawbridge  engine  for 
the  Spuyten  Duyvil  Creek  draw.  This  drawbridge  has  a 
span  of  2U0  feet.  The  engine  has  double  cylinders  with  re- 
verse link  motion  and  by  means  of  gearing  operates  two 
lines  of  steel  shafts,  4^  inches  in  diameter,  for  opening  and 
closing  the  draw.  The  engine  is  specially  arranged  for 
operating  their  temporary  lift  draw  that  is  now  in  use 
acros.s  the  Spuyten  Duyvil  Creek,  and  as  soon  as  the  perma- 
nent drawbridge  is  erected,  will  be  transferred  to  the  new 
draw.  All  the  material  entering  into  the  construction  of 
this  engine  is  of  the  highest  grade  and  workmanship  of  the 
very  be.st. 

That  the  product  of  the  Weatingbouse  Electric  and  Manu 
facturing  Company  is  of  world-wide  demand  ban  again  l>een 
demonstrated  recently  by  the  company  receiving  orders  to 
equip  an  electric  railway  in  the  Isle  of  Man;  another  order 
for  electric  railway  apparatus  for  the  city  of  Coventry, 
England;  and  a  third  order  for  electric  motors  and  railway 
generators  for  Cape  Town,  South  Africa.  The  company  is 
also  abou:  to  ship  an  order  for  electric  railway  apparatus  to 
Bangkok,  Siam,  India.  The  company  is  constantly  con- 
structing notable  machinery  for  this  country  also.  It  re- 
cently shipped  two  of  the  largest  electrical  generators  for 
the  operation  of  an  electric  railway  that  have  ever  been 
turned  out  anywhere.  These  two  machines  are  of  1,500  horse 
power  each,  and  they  were  contracted  for  by  the  Nassau 
Electric  Rail  way  Company,  of  Brooklyn,  N.  T. 


The  Chicago  Tire  and  Spring  Company  announces  that  the 
business  heretofore  conducted  by  that  company  will  here- 
after be  carried  on  by  the  Latrobe  Steel  Company,  which 
has  purchased  the  former  company's  plant  at  Melrose 
Park,  III.  

Superintendents  of  motive  power  and  master  mechanics 
will  be  interested  to  learn  of  a  compound  which  is  an  ahso- 
lat«  and  permanent  rust  preventive  for  all  bright  parts  of 
locomotives,  tools  and  machinery,  Mannocltin,  made  by 
Miiller  &  Mann,  Berlin,  Germany,  is  such  an  article,  and  the 
fact  that  it  has  been  adopted  by  the  German  Government 
railways  and  the  leading  iron  and  steel  works  will  go  to 
show  that  it  has  a  great  deal  of  merit.  Mannocltin  is  com- 
posed of  greases  and  volatile  oils,  leaving  a  thin,  transparent 
tllm  on  the  metal,  which  makes  the  latter  impervious  to 
weather  and  water  and  even  fumes  of  muriatic  acid  and 
ammonia.  The  Mannocltin  coating  is  entirely  neutral,  is 
not  rubbed  ofl  in  handling  but  can  be  quickly  removed  with 
turpentine  or  petroleum. 

The  same  manufacturers  also  make  excellent  "  rust  proof 
paints,"  which  railways  abroad  use  largely  for  painting  car 
trucks,  roofs  and  iron  structures,  and  whioh  will  iotereat 
the  master  car  painter  of  every  railroad. 


The  Abtwtt  Machine  Company,  of  Chicago  Heights,  III., 
have  sold  their  plant  to  the  Q  &  C  Company,  of  Chicago,  of 
which  W.  L.  Findlay  is  President,  and  Charles  F.  Quincy. 
Treasurer.  The  Abbott  company  manufacture  a  check  per- 
forator, coin  scales  and  other  light  machinery.  These  goods 
will  now  be  made  by  the  Q  &  C  Company  by  contract.  Ad- 
ditions will  be  made  to  the  factory,  the  additions  being  larger 
than  the  old  plant,  and  a  foundry  will  also  be  built,  so  as  to 
accommodate  the  work  formerly  done  at  the  Q  &  C  Com- 
pany's shops  at  2,634  Shields  avenue,  Chicago. 


The  orders  for  the  Leach  sanding  apparatus  for  locomo- 
tives have  amounted  to  nearly  100  per  month  for  some  time 
past.  In  January  of  this  year  the  orders  received  were  for 
113  sets,  which  is  the  largest  month's  business  thus  far  ex- 
perienced with  this  ingenious  deviee.  There  are  nearly  2,500 
locomotives  now  equipped  with  then.  Those  who  have 
given  the  matter  no  particular  attention  should  write  Mr, 
H.  L.  Leach,  176  Huron  avenue.  North  Cambridge,  Mass., 
asking  how  much  saving  there  is  in  the  use  of  these 
sanderH. 

The  Interchangeable  Brake  Beam  Company,  of  St.  Louis, 
have  placed  on  the  market  a  new  metal  beam  that  is  to  be 
known  as  the  "  Interchangeable."  The  compression  memt>er 
is  of  steel  in  tubular  form  and  the  tension  member  is  a  round 
rod.  The  heads  are  of  malleable  iron  and  are  alike  for  t>otb 
ends  of  the  beam,  there  being  no  rights  and  lefts.  The  strut 
is  in  two  pieces  so  put  together  that  they  are  practically  one 
when  the  truss  rod  is  in  place,  but  by  loosening  the  latter 
one  of  the  parts  can  be  turned  so  as  to  reverse  the  angle  of 
the  slot  for  the  brake  lever.  A  rigid  strut  ia  employed  if  the 
purchaser  prefers  it.  A  recent  test  of  the  beam  by  Professor 
Johnson,  of  Washington  ITniversity,  gave  the  following 
result: 

Dlaiaetar  of  back  strut,  2.41  inches.  '..;..■■■"-■!'•'..* 

Dianeter  of  lie  rod,  1,00  inch. 

Weight  of  t>ack  alrut,  10  pouods,  13  ounces. 

AppliaA  loada  at  centsr.  UeflsctioD*  at  center. 

Total  pounds.  ..Inches. 
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The  beam  broke  at  27,600  pounds  through  failure  of  the 
tie  rod,  which  broke  in  the  threads.  The  strut  did  not  fail. 
The  deflection  of  the  brake  beam,  as  indicated  above,  was 
only  0.049  inches  for  a  load  of  7,500  pounds,  or  20  per  cent, 
less  than    the   allowable  deflection,  which  is  f^  inch. 

Mr.  Clarences.  Bement,  of  Bement,  Miles &Company,Phil- 
adelphla,  has  recently  been  honored  by  the  Royal  Academy 
of  Sciences,  at  Munich,  Germany,  which  awarded  him  the 
silver  medal,  "  Bene  Merenti,"  for  his  services  in  the  field  of 
mineralogy.  Though  a  busy  man,  Mr.  Bemant  has  found 
time  to  bring  together  a  fine  collection  sf  minerals,  and  to 
do  much  to  advance  this  science  in  which  he  is  so  greatly 
interested.  

The  Chicago  Pneumatic  Tool  Company,  1553  Monadnock 
Block,  Chicago,  111.,  received  last  month  another  order  from 
London  for  10  of  their  pneumatic  hammers,  of  the  size  used 
for  fine  beading  and  boiler  calking. 


Business  is  good  with  Messrs.  W.  A.  Crook  &  Brothers  Com- 
pany. Newark,  N.  J.,  the  prominent  builders  of  high-grade 
hoisting  machinery,  and  they  have  just  established  a  branch 
office  at  Boston,  Mass.,  comer  of  Franklin  and  Pearl  streets, 
to  accoinmodats  the  Increased  busines.s  from  that  section.  In 
addition  to  their  large  line  of  hoisting  engines  for  build- 
ing, pile  driving  and  general  contractors'  use,  W.  A.  Crook 
&  Brothers  Company  build  improved  hoists  for  mining  and 
other  hoisting  purposes,  which  operate  by  electricity,  and 
which  have  become  extremely  popular. 

The  Clayton  Air  Compressor  Works.  Havemeyer  Building, 
New  York,  report  recent  sale  of  a  large  duplex  steam  actu- 
ated air  compressor  of  their  latest  improved  pattern  to  the 
Pennsylvania  Railroad  Company  for  the  various  applications 
of  this  power  in  their  Altoona  shop^.  This  company  has 
orders  for  several  large  compressors  from  other  railroad  com- 
panies for  their  shop  uses  of  compressed  air,  and  are  also 
doing  a  large  business  in  smaller  compressors  for  testing  and 
inflating  hose  and  bicycle  tires  and  for  supplying  crude  oil 
burners. 


Feb.  5,  Mr.  G.  W.  Miller  retiring.  The  new  officers  are  as 
follows  :  H,  C.  Reed,  President;  E.  S.  Roos,  Vice-President; 
H,  G.  Haines,  General  Manager,  Secretary  and  Treasurer. 
Mr.  Reed,  the  new  President,  is  a  capitalLst  having  large 
interests  in  various  manufacturing  enterprises  in  Kala- 
mazoo. The  new  management  proposes  to  enlarge  and  in- 
crease its  facilities  for  manufacturing,  and  to  furnish  goods 
of  unexcelled  quality  in  its  line  so  a^  to  merit  mcrea.sed 
confidence  and  continued  orders.  The  company  shipped 
last  month  one  each  of  their  No.  0  "Special"  steam  iuspec 
tioo  cars  and  2  horse-power  gasolene  motor  car.t  to  Aus- 
tralia. They  also  shipped  recently  one  8  horse-power  gas- 
olene motor  car  to  Mississippi,  and  one  No.  i)  "Special" 
steam  inspection  car  to  Buenos  Ayres,  South  America. 

From  New  York  to  Florida. 


Florida  can  be  reached  by  the  New  York  &  Florida 
Short  Line  Limited.  A  train  of  Pullman's  most  modern 
build,  elegantly  appointed,  and  has  all  requirements  of  first- 
class  travel,  a  compartment,  observation,  library,  dining 
and  sleeping  car,  and  is  operated  solid  between  New  York 
and  St.  Augustine,  carrying  Pullman  drawing-room  sleeping 
cars  from  New  York  to  Augusta  and  Tampa.  Asbeville, 
Nature's  Sanitarium,  located  in  the  mountains  of  western 
North  Carolina,  is  reached  in  twenty-two  hours  from  New 
York,  via  the  Southern  Railway,  in  Pullman  drawing-room 
sleeping  cars. 


(Bnv  Ptrertorti 


The  Standard  Boiler  Company,  of  Chicago,  report  a  good 
business  during  the  past  year.  They  have  moved  into  their 
new  ofHces,  1120  and  IISH  Marquette  Building.  The  "SUnd- 
ard"  boilers  are  buil'.  by.thewell-known  firm,  The  Link-Belt 
Machinery  Company,  of  Chicago,  who  have  put  in  new  and 
improved  machinery  for  their  manufacture,  reducing  their 
first  cost  as  well  as  making  the  various  parts  interchange- 
able. During  the  past  year  a  number  of  fine  plants  have 
been  installed,  among  others  being  4,000  horse-power  for 
the  Nortb  Chicago  Street  Railroad  Company,  at  their  new 
power  station  at  Hawthorn  avenue;  500  horse-power  for  the 
Cincinnati  Edisoa  Company,  of  Cincinnati.  O.;  600  horse- 
power for  the  Western  Electric  Company  at  their  factory 
In  Chicago,  and  various  others.  The  prospects  are  good  for 
the  year  1W6. 

Geo.  S,  Fowler,  of  Fort  Wayne.  Ind.,  who  has  a  large 
acquaintance  among  the  railroad  trade,  has  accepted  a 
position  under  the  new  management  of  the  Kalamazoo 
Railroad  Velocipede  and  Car  Company  as  their  traveling 
sales  agent.  This  company  has  been  doing  business  for 
the  last  12  years  as  a  co-partnership,  bat  was  lacorponted 


OF  OFFICIAL.  CHANOES   IN  FEBBUABT. 

We  note  the  following  changes  of  ofUcers  since  our  last 
issue.     Information  relative  to  euch  changes  is  solicited. 

Atchison,  Topeka  db  Santa  Fe. — Mr.  J.  Foster  has  been  ap 
pointed  Master  Mechanic  at  La  Junta.  Colo.,  vice  Mr.  I, 
Con  roe. 

Baltimore  &  Ohio.— John  K.  Cowen  has  been  chosen  Presi- 
dent to  succeed  Mr.  C.  F.  Meyer;  Mr.  Oscar  G,  Murray  ap 
pointed  First  Vice-President,  to  succeed  Mr.  Orlando  Smith, 
resigned.    Second  Vice-President  T,  M.  King  has  resigned. 

Saltitnore  A  Ohio  Southwr.stem. — Mr.  T.  M.  King  has  been 
elected  President. 

Beech  Creek.— George  Thompson  has  been  appointed  Mas- 
ter Mechanic,  with  headquarters  at  Jersey  Shore,  Pa, 

Boston  &  Atbany.-iir.  V.  D.  Adams  has  resigned  the  posi- 
tion of  Mzuiter  Car  Builder. 

Buffalo  <t  Susquehanna. — Master  Mechanic  J.  D.  Camp- 
bell has  resigned,  to  take  eflect  when  his  successor  has  been 
appointed. 

Canadian  Pcunfie. — Mr,  R.  Atkinson,  who  has  been  Act- 
ing Mechanical  Superintendent,  has  been  given  the  title  of 
Mechanical  Superintendent. 

Central  of  Georgia. — Mr,  H.  M.  Comer  has  been  elected 
President  of  the  road. 

Cheater  A  Lenoir. — Mr.  G.  W.  F.  Harper,  President,  has 
Iteen  appointed  Receiver. 

Chicayo  A  Grand  Trunk. — C.  M.  Hays,  by  virtue  of  his 
appointment  as  (reneral  Manager  of  the  Grand  Trunk,  be- 
comes President  of  the  Chicago  &  Grand  Trunk.  Mr.  W'.  J. 
Spicer,  General  Manager  of  this  and  other  Grand  Trunk 
properties  west  of  the  Detroit  River,  has  resigned,  and  the 
duties  of  the  ofHce  will  be  performed  by  the  Manager  of  the 
Grand  Trunk  at  Montreal. 

Chicauo  Great  We^fei-n.— Mr.  A.  D.  Ward  has  been  ap- 
pointed Purchasing  Agent,  with  headquarters  at  St.  Paul. 
Minn.,  vice  Mr.  J.  Warwick,  resigned. 

Cleveland,  Cincinnati.  Chicago  &  St.  Loniit —Stcond 
Vice  President  Oscar  G.  Mutray  has  resigned, 

Delavare  A  Hudson  Canal.— John  H.  Orchard  has  been 
appointed  Master  Car  Builder  of  the  Pennsylvania  Division 
and  the  Gravity  Railroad,  with  headquarters  at  Carbondale, 
Pa.,  vice  Thomas  Orchard,  deceased. 

Denver  «£■  Bio  Grande. — Mr.  T.  R.  Foster,  formerly  on  the 
Chicago,  Burlington  &  Quincy  Railroad,  at  Oalesburg,  has 
accepted  the  position  of  Mechanical  Engineer  on  the  Denver 

&  Rio  Grande,  at  Denver,  Colo. 

JJuluth,  Missabe  A  Northern.— (imtraX  Manager  D.  M. 
Pbilbin  has  resigned. 

Hannibal  Jb  St.  Joseith  -  N.  J.  Paradise,  Master  Mechanic 
at  Hannibal,  died  Jan.  27.  He  was  also  Master  Mechanic 
of  the  St.  Louis,  Keokuk  &  Northwestern. 

Hot  £||/f(n{/«.— President  E.  M.  Dickey  has  resigned. 
Houston,  East  A    West    7'«a;aj<.— President  E.  S.   Jamison 
died  last  month. 

Kansas  City,  Pittsburg  A  Om//.— Mr.  T.  C.  Sherwood  he  s 
been  appointed  General  Manager,  with  oflRce  at  Kansas 
City,  Mo. 

Alichoacan  A  Pacific.-Tlie  office  of  general  manager  has 
been  abolished. 

Xeu-  York  Central  A  Hud-ton  Biver. — Mr.  E.  C.  Hiser, 
Master  Mechanic  at  Utica,  has  resigned. 

New  York,  Lake  Erie  A  Western.— iAt-  George  Donahue, 
formerly  Master  Mechanic  at  Cleveland,  has  been  transferred 
to  Meadville,  Pa.  Mr.  Willard  Kells  has  been  made  Master 
Mechanic  at  Cleveland,  0, 

Ohio  Biver. — The  office  of  President  is  made  vacant  by  the 
decease  of  Col.  W.  P.  Thompson. 

Oregon    Baibray    A    Navigation    Company. — Mr.   F,    G. 
Wheeler  is  Purchasing  Agent,  with  office  at  Portland,  Ore. 
Philadelphia.  Beading    <£•    A>i/-    England.— ^it.   W,  J. 
Martin  has  been  appointed  C^neral  Manager,  vice  Mr.  C.  M, 
Lawler,  resigned. 
Pike's  Peak.—C.  W.  Sells  has  been  appointed  Manager. 
Plant  System.—Mr.   W.  J.  McLean   has  been  appointed 
Master  Mechanic  of  the  Third   Division,  with    headquarters 
at  Montgomery,  Ala. 

Son  Antonio  A  Gulf  S/iore. — Mr.  Wm.  Davis  has  resigned 
the  position  of  President. 

Seaboard  Air  Line. — Mr.  John  H.  Winder  has  resigned 
the  position  of  General  Manager  and  the  duties  of  the  office 
will  hereafter  be  performed   by  the  Vice  President. 

Southern.— Mt.  W.  H.  Thomas  has  been  appointed  Super- 
intendent of  Motive  Power,  vice  Mr.  R.  D.  Wade,  resigned. 
Mr.  C.  H.  Hudson,  Chief  Engineer,  has  been  made  Mecnani- 
cal  Engineer  also,  with  advisorv  duties  in  connection  with 
the  mechanical  department.  Mr.  W.  H.  Young  has  been 
made  Master  Mechanic  of  the  Charlotte  Harbor  division, 
with  headquarters  at  Sanford,  Fla. 

South  Haven  A  Kastern  Bailvray, — Mr.  M.  V.  Meridith 
was  appointed  General  Manager,  Feb  I. 

Wheelittg  &  Lake  fru-.— General  Manager  Albert  G.  Blair 
has  also  been  chosen  President.  Mr.  W.  R.  Setcbell  has 
been  appointed  Master  Mechanic  at  Norwalk,  O.,  vice  Mr. 
O,  P.  Dunbar. 


Umpiotimtni. 


A  young  progressive  Master  Car  Builder  with  large  experi- 
ence in  designing  and  building  cars  is  open  for  an  engage- 
ment as  Master  Car  Builder  or  assistant  to  same,  either  iu 
railroad  shops  or  private  car  line.  Address  "  Nkw  Cars," 
care  of  AutHicAV EvoiUKKR,  Car  Bcildbr  aks  Bailroap 
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The  Detroit  &  Mackinaw  road  will  f<eon  order  freight 
cars.  r'  •.-■:•: ' 


The  iJelaware,  Lackawanna  &  Western  has  ordered  ten 
standard  coachee  from  the  Pullman  Company. 


The  receivers  of  the  Baltimore  &  Ohio  Railroad  have 
issued  an  order  placing  all  of  the  shops  on  10  instead  of  8 
hours  time.  This  order  affects  about  4,500  men .  It  will 
enable  the  company  to  improve  the  condition  of  it»  rolling 
stock. 


The  Lima  Northern  road   in  Ohio  will   soon  contract  for 
12  engines. 

The  Toledo  &  Ohio  Central  Railroad  is  in  tbe  markft  for 
freight  cars.  '-^        ^  ^• 

The  Southern   Railway  will  locate  repair  shops  at  Salis- 
bury, North  Carolina. 

The  Lehigh  Valley  Railroad  has  issued  specifications  for 
and  invited  bids  on  2.000  coal  cars. 


The  Calumet  &  Blue  Island  Railway  has  given  an  order 
for  300  cars  to  the  Haskell  &  Barker  Car  Company.  The 
cars  will  have  Fox  trucks.  Westinghouse  brakes.  Tower 
couplers,  OrifiiB  wheels,  Damascus  bronze  liearings  and 
Chicago  roofs. 

The  Philadelphia  &  Reading  Railroad  contracted  last 
month  for  1,000  King  hopper  gondola  cars,  the  order  being 
equally  divided  between  the  Union  Car  Works  and  the 
Lebanon  Manufacturing  Company.  The  road  contemplates 
ordering  1,500  more  cars. 

The  Buffalo  &  St.  Mary's  River  Railroad  has  ordered  two 
20  by  36-inch  consolidation  engines  from  the  Brooks  Loco- 
motive Works.  The  same  company  has  received  an  order 
for  two  10-wheeled  passenger  engines  and  one  mastodon 
freight  engine,  with  31  by  36-inch  cylinders,  for  the  Adi- 
rondack &  St.  Lawrence. 


The  East  &  West  Railway  of  Alabama,  has  placed  an 
order  for  50  box  and  coal  cars  with  the  United  States  C'ar 
Company.  The  cars  will  be  built  at  the  Anciston  shops. 
The  same  car  company  has  contracted  to  rebuild  350  stock 
cars  for  the  American  Live  Stock  Transportation  Com- 
pany at  its  Hegewiscn  shops. 

On  March  11  the  boiler  of  engine  No.  4  on  the  Dela- 
ware, Susquehanna  &  Schuylkill  Railroad  blew  up  near 
Cium  Run,  killing  four  men  and  badly  injuring  a  fifth.  The 
engine  was  hauling  a  tram  of  empties  and  was  in  motiDn 
at  the  time  of  the  explosion.  The  boiler  was  nearly  n*w 
and  was  supposed  to  be  perfectly  -sound.  The  exact  cause 
of  the  accident  is  not  known.  ' 


The  Ohio  River  road  of  West  Virginia  will  shortly  give- 
out  contracts  for  building  four  new  passenger  coaches. 


The  Chattanooga  Southern  road  will  immediately  order 
50  cars  to  be  ready  for  deliverj  during  April. 

The  Canadian  Pacific  is  said  to  have  issued  specifications 
recently  for  building  a  number  of  new  engines. 

The  Seattle,  Lake  Shore  &  Eastern  road  will  have  120 
cars  built  at  the  shops  of  the  Oregen  Improvement  Co. 

The  Baldwin  Locomotive  Works  has  recently  received 
orders  for  locomotives  for  two  South  American  railways. 


The  Mexican  National  Railway  has  placed  an  order  for 
10  locomotives  with  the  Rhode  Island  Locomotive  Works. 


The  bridge  across  the  Missouri  River  at  Jefferson  City. 
Mo.,  is  practically  complete,  and  it  is  said  the  Chicago  & 
Alton  and  the  Missouri,  Kansas  &  Texas  will  both  build 
gliort  connections  that  will  enable  them  to  use  it. 


and  engine  house,  85  by  60  feet ;  pattern,  cabinet  and  tin 
shop,  JOOby  40  feet;  passenger  repair  shop.  163  by  170 
feet :  freight  repair  shop,  162  by  170  feet,  and  a  paint  shop, 
238  by  50  feet. 

The  annual  report  of  the  Illinois  Steel  Company  for  the 
year  1895  illustrators  the  improved  condition  of  tlie  iron  and 
?teel  business,  particularly  when  compared  with  the  refwrts 
of  the  same  company  in  1893  and  1894.  For  the  year  1893 
there  was  a  deficit  of  $349,472,  in  1894  the  earnings  were 
only  $30,607,  but  in  1895  the  profits  were  suflicient  to  war- 
rant the  announcement  of  a  quarterly  diMdeud  of  H  per 
cent,  payable  April  1 ,  of  this  year.  The  following  com- 
parative statement  for  the  three  year.-*  is  striking: 

1893.  1891  ISB. 

Tons  raw  material  received.         I.Z83.4»i  2,33».3;u  4.3&5,2«S 

Tons      finished     product  „   

shipped 422,784  5(3.446  875.6BB 

Wages  aad  Wilariee  paid ... .  S3.230.8)U.63  f3,u;i,39>.U>  •6,533.795.81 
Average   number    of  men 

employed  daily 4.364  5,069  10.382 

The  gratifying  increase  in  men  employed  and  materials 
handled  is  stjll  increasing  and  with  atx>ut  12,000  men  now 
on  the  rolls  thfe  prospects  are  that  the  company  can  kee|) 
them  all  employed  on  full  time  throughout  the  present 
year. 


The  Wabash  Railroad  has  placed  an  order  for  500  box 
cars  with  the  Madison  Oar  Company.  The  order  may  be 
increased  to  1,000. 


The  Choctaw,  Oklahoma  &  Gulf  Railroad  will  build 
shops  at  Shawnee,  O.  T.,  the  citizens  of  that  place  having 
contributed  $30,000. 

The  Chicago  Groat  Western  has  placed  orders  for  six 
coaches  and  two  combination  cars,  each  55  ft.  long,  with 
the  Pullman  Company. 

According  to  the  Locomotive  the  number  of  boiler  ex- 
plosions in  the  United  States  during  1895  was  3.55,  in 
which  374  persons  were  killed  and  510  injured. 


The  Pennsylvania  Railroad  has  placed  an  order  for  300 
coal  cars  with  the  Ohio  Falls  Car  Manufacturing  Company 
and  100  with  the  Mount  Vernon  Car  Company. 

'  The  Wheeling  and  Lake  Erie  has  placed  an  order  for  500 
''cars  with  the  United  States  Car  Co.,  and  300  with  the 
Madison  Car  Co.    The  order  was   erroneously  reported  last 
month  as  going  to  another  concern. 


The  barbette  armor  plates  recently  finished  by  the  Car- 
negie Steel  Co,,  for  the  U.  S.  battleship  Iowa  are  so 
heavy  as  to  require  a  separate  car  for  the  transportation  of 
each  plate.  The  weight  of  each  piece  of  armor  is  about  48 
ons. 


The  Seaboard  Air  Line  has  ordered  several  engines  frdm 
the  Richmond  Locomotive  Works.  It  is  now  in  the 
market  for  15  heavy  freight  engines.  It  will  build  300  box 
cars  immediately.  Half  of  these  cars  to  be  built  at  the 
company's  shops  at  Portsmouth,  Va.,  and  the  remaining 
1.50  to  be  contracted  for.  Later  on  in  the  year  a  further 
order  for  1,000  cars  may  be  given  out  by  the  company. 

The  Northwestern  Elevated  Railroad,  the  fourth  ele- 
vated line  in  Chicago,  has  one  mile  of  four  track  super- 
structure completed  and  the  steel  for  a  large  part  of  the 
remainder  of  the  road  is  on  the  ground.  It  is  expected 
that  the  work  of  erecting  it  will  proceed  at  the  rate  of  a 
block  per  day,  and  that  the  line  will  be  completed  by  Jan- 
luiry,  1897.  The  constiuction  company  has  .thus  far  spent 
$3,591,528.  

The  citizens  of  Tyler,  Texas,  have  ^subscribed  $10,000 
toward  a  fund  of  $12,000,  which,  if  raised,  will  be  applied 
to  the  purchase  of  40  acres  of  land  on  which  the  St.  Louis, 
Southwestern  and  Tyler  Southwestern  Railways  will  ex- 
tend their  yard  and  shop  facilities,  they  agreeing,  in  con- 
sideration of  the  contribution  of  $12,000  by  tbe  city  of 
Tyler,  to  spend  $40,000  in  the  extension  and  enlargement 
of  their  shops.      

The  Baldwin  Locomotive  Works  and  the  Westinghouse 
Electric  and  Manufacturing  Company  have  cojipleted  a 
300  horse  power  electric  mine  locomotive  for  the  Crozer 
Coal  &  Coke  Company,  to  be  used  in  the  mines  at  Elkhom, 
W.  Va.  This  locomotive  is  from  entirely  new  designs,  and 
has  features  that  it  is  expected  will  make  it  attractive  to 
mine  owners.  All  of  the  parts  are  carefully  fitted  together 
and  are  made  of  the  best  material.  The  weight  of  the 
locomotive  is  about  43,000  pounds. 

It  IS  stated,  on  apparently  good  authority,  that  upon  the 
completion  of  the  coast  line  to  Los  Angeles,  the  Southern 
Pacific  will  make  it  a  portion  of  the  main  line  between 
San  Francisco  and  New  Orleans,  and  will  then  build  large 
shops  just  outside  of  the  city  and  on  the  same  side  of  the 
bay.  The  Oakland  shops  will  then  be  moved  to  the  new 
site.  The  new  shops  will  be  very  large,  perhaps  rivaling 
those  of  Sacramento.  It  is  not  the  purpose  however,  to 
lessen  the  importance  of  the  latter  plant,  but  rather  to  put 
all  of  the  increased  shop  capacity  required  into  the  new 
and  modern  plant. 

The  largest  vessel  ever  built  on  the  great  lakes  was 
launched  last  month,  at  the  shipyards  of  the  Globe  Iron 
Works,  Cleveland.  The  new  steamer  is  being  constructed 
for  the  Mutual  Transportation  Company  of  that  city.  Its 
measurements  are:  Length  over  all,  43a  feet,  48-foot 
beam  and  28-foot  depth.  Its  net  tonnage  on  an  18- 
foot  draught  is  6,700  tons  of  ore  or  200,000  bushels  of 
wheat.  With  a  14-foot  draught  it  will  carry  4.500  tons  of 
ore.  It  was  built  in  anticipation  of  a  20-foot  channel.  The 
engines  are  of  the  inverted  cyclinder  triple  expansion  type, 
with  cylinders  23,  39  and  63  by  42  inches.  She  will  have 
four  Scotch  boilers  1 1  \  feet  in  diameter  by  10  ft.  in  length. 

Tbe  Concord  &  Montreal  Railroad  will  build  new  shops 
at  Concord,  N.  H.,  at  a  cost  of  $300,000.  The  ground  oc- 
cupied will  consist  of  38  acres.  Five  acres  will  be  covered 
with  buildings,  wliich  will  extend  along  the  main  track  for 
about  4,000  feet.  The  plans  include  boiler  and  erecting 
shops,  410  by  70  feet ;  two  machine  shops,  305  by  305  feet  ; 
blacksmith  shop,  60  by  150  feet;  storehouse  and  oflSce  build- 
ing, 150  by  40  feet ;  lumber  shed,  300  by  400  feet :  dry  kiln, 
75  by  25  feet ;  wood-working  shop,  800  by  60  feet ;  boiler 


The  government,xJf  Peru  has  granted  a^oncession  to  an 
American  citizen, 'Cuthbert  B.  Jones,  and  his  a-sociates. 
for  the  construction  of  a  railway  from  the  coast  to  tbe 
district  of  Hualgayoc,  whej«  coal  mines  of  great  value  are 
reported  to  exist.  Exclusive  privileges  are  granted  for  30 
years  after  the  completion  of  the  line,  which  is  to  be  con- 
structed in  five  years.  A  grant  is  made  of  one  kilometer 
of  public  land  on  each  side,  and  contiguous  to  tlie  track, 
for  every  kilometer  of  railway,  and  where  there  is  no 
public  land  so  situated  200  hectares  per  kilometer  will  be 
located  elsewhere.  Mr.  Jones  says  that  some  40  coal 
mines  in  the  Hualgayoc  district  are  owned  by  himself  uid 
associates,  which  it  is  their  chief  purpose  to  reach  with 
their  railroads,  with  the  view  of  supplying  the  vast  de- 
mand for  coal  on  the  Pacific  coast,  which  is  now  met  with 
coals  transported  from  remote  countries.  Tbe  main  trunk 
line  from  the  coast  to  Hualgayoc  will  have  a  length  of 
about  190  miles,  to  which  it  is  designed  to  add  a  branch 
to  Chota,  18  miles,  another  to  Cajamarca  of  3.5  miles.  It 
is  stated  that  the  route  presenu^  no  engineering  difficul- 
ties. English  bituminous  coal  was  recently  sold  at  Cailao 
at  $15.50  (gold)  per  ton. 


A  bridge  on  the  line  of  th«  Union  Pacific  at  Snake  River, 
14  miles  west  of  Omaha,  was  recently  erected  in  a  remark- 
ably short  time.  According  to  the  Engineering  Recordxhe 
bridge  gang,  under  the  superintendence  of  Mr.  E.  F.  Terry, 
now  of  the  Terry  &  Trench  Construction  Company,  of  New 
York,  arrived  at  tbe  bridge  site  on  the  evening  of  Jan.  24. 
Work  was  immediately  tx^un  on  the  traveler  and  false- 
work for  the  three  west  spans,  each  of  217  feet  center  to 
center  of  end  piers.  The  three  spans  were  erected,  floor 
system  in,  and  ties  and  guard  rails  finished  on  Feb.  8.  mak- 
ing a  total  of  12  working  days  in  which  the  entire  work 
was  done  ef  putting  in  falsework,  removing  the  old  How* 
truss  spans,  and  erecting  660  feet  of  new  bridge.  The  spans 
are  of  the  design  known  as  the  Pegram  truss,  which  is  pat- 
ented by  Mr.  Geo.  H.  Pegram.  Chief  Engineer  of  the  Union 
Pacific  system.  The  last  span  was  erected  in  five  hours 
and  20  minutes.  The  work  comprised  in  the  erection 
means  taking  the  iron  from  the  yard,  raising  the  trusses, 
and  driving  all  pins,  but  does  not  include  putting  in  tlie 
fiooi  system.  The  floor  system  was  changed  in  tliis  span 
in  four  hours.  On  this  work  there  were  directly  employed 
70  men,  and  on  the  traveler  there  were  28  men  and  one  six* 
spool  hoisting  engine.  Mr.  J.  C.  O'Melvey  is  division 
engineer. 

On  March  9  President  Roberts,  of  the  Pennsylvania  Rail- 
road, and  a  large  number  of  officials  and  several  invited 
guests,  inspected  the  company's  new  bridge  over  the  Dela- 
ware, which  crosses  the  river  at  a  point  about  five  and  one- 
half  miles  above  the  Market  street  ferry  in  Philadelphia. 
This  bridge  has  been  constructed  to  avoid  the  ferry  over 
the  river  at  Philadelphia,  heretofore  used  for  the  trans- 
portation of  both  passengers  and  freight  arriving  at  tiiat 
city  and  destined  tor  New  Jersey  points.  The  bridge 
comprises  three  Pratt  truss  spans  each  .")40  feet  long,  and 
one  draw  span  330  feet  long,  making  the  total  length  of 
the  bridge  proper  1,950  feet.  On  the  Pennsylvania  side 
there  is  a  steel  trestle  approach  3,2t)U  teet  long,  and  on  the 
New  .Jersey  side  one  320  feet  long,  so  that  the  total  length 
of  the  metallic  structure  is  4.470  feet.  There  is  also  some 
wooden  trestle  work  which  is  to  be  filled  in  as  soon  as 
possible.  The  bridge  is  30  feet  above  high  water.  Be- 
sides the  great  length  of  the  individual  spans  and  the 
whole  structure  the  work  is  remarkable  for  the  dispatch 
with  which  it  was  executed.  Ground  was  broken  March 
13,  1895,  and  the  bridge  was  inspected  March  y.  1896.  At 
that  time  one  track  only  was  laid,  and  work  was  progress- 
ing on  the  second  one.  The  great  bridge  w.as  thus  com- 
pleted in  almost  exactly  one  year.  It  has  cost  over  one 
million  dollars.  As  soon  as  traffic  arrangements  can  be 
completed  many  of  the  passenger  trains  fmm  Atlantic 
City,  Cape  May  and  other  New  Jersey  points  will  enter 
Broad  street  station  instead  of  Camden,  thus  giving  trav- 
elers from  out-of-town  points  and  the  West  a  direct  route 
to  the  seashore,  besides  being  a  convenience  to  many 
people  in  New  Jersey  doing  business  in  Philadelphia. 
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Large  versiis  Small  Oratea. 


Editor  American  Engineer,  Car  Builder   and    Railroad 

Journal: 

Referring  to  ;oar  discussion  of  the  relative  merits  of  large 
and  small  loconaotive'grate  surfaces,  the  most  usual  type  of 
passenger  engine,  I  believe,  ha»  a  firebox  limited  to  about 
2  feet  M)  inches  wide  by  the  frame,  and  is,  say,  0  feet  long, 
giving  17  feet  of  grate.  If  it  \vere  possible  to  widen  the  flre- 
.  box  without  interfering  with  its  other  dimensions  a  great 
'  economy  in  fuel  ought  to  be  effected.  However,  to  get  more 
width  it  is  necessary  to  place  .'.the  ^firebox '^on  top  of  the 
frames.  Outside  of  mechanical  ..considerations,  the  effect  of 
this  is  to  put  the  grate  near  the  level  oflthe.door;  cold  air 
can  rush  straight  for  the  tubes,  the  distances  the  gases  have 
to  pa.s8  through  in  reaching  the  tubes  is  lessened,  and  in  ad- 
dition no  brick  arch  is  admissible.  In  spite  of  these^  facts, 
there  is  probably  a  substantial  saving  to  be  had  by  increas- 
ing the  grate  surface  in  this  manner  when  consumption  is 
over  loO  pounds  of  coal  per  fcot  per  hour.  This  refers  to  a 
first-class  coal,  consisting  almost  entirely  of  lumps. 

The  following;  figures  are  instructive.  Test  No.  1  is  the 
evaporation  of  a  certain  coal  under  a  stationary  l>oiIer  where 
the  consumption  per  square  foot  of  grate  was  low.  The 
other  figures  a^taken  from  tests  of  the  same  coal  made  on 
a  locomotive  at  different  times  on  the  same  run,  but  hauling 
heavier  trains  when  the  last  test  was  made. 


Test  No.  1.      No.  2. 

Pounds  of  coal  per  hour 
per  square  foot  ot 
Krate «.  82.00 

Equivalent  evaporation 
from  and  »t  212  de- 
grees Fahr 6.9  lbs. 


No.  3. 


87.1 


No.  4. 


HO. 


6-11  Ibe.       SJWIbs. 


6.32  lbs. 

The  engine  used  was  an  IS  inch  by  24  inch  and  had  16.87 
.feet  uf  grate  surface.    The  figures  show  a  decided  drop  in 
.  the  evaporation  when  the  higher  consumption  of  140  pounds 
.  of  coal  was  reached.    This  was  not  a  superior  quality  of  coal, 
as  is  evident  by  the  figures,  and  it  bad  a  large  proportion  of 
slack  or  fine  coal. 
To  take  a  more  striking  case.      Referring  to  comparative 
'  tests  of  two  compound  and  one  simple  engine.      One  com- 
pound and  the  simple  engine  bad  about  3U  feet  of  grate,  the 
other  compound  engine  bad  a  deep  firebox  between  the 
'    frames  of  only  about  16>^' feet  of  surface.    The  two  engines 
with  large  fireboxes  give  evaporations  ranging  from  7.K7  to 
8.05,  with  consumption  of  about  tX)  pounds  of  coal  per  square 
foot  of  grate.      With  114  pounds  consumption  the  small  fire- 
box engine  gave  an  evaporation  of  ti.59  pounds  of  water. 
With  130  pounds  consumption  it  gave  only  an  evaporation 
of  0.1. 

All  of  the  testa  referred  to  were  averages  of  from  four  to 
•ix  round  trips  over  the  same  route  and  were  made  with 
:   eare.  I.  H.  Scott. 

[Our  correspondent's  data  and  deductions,  it  seems  to  us, 
are  hardly  conclusive  with  reference  to  the  relative  merits 
of   large  and  small  fire  grates.    He  does,  not    give  .the 
amount  of  heating  surface  in  the  different  boilers  tested. 
Probably  the  difference  in  the  results  which  he  |^ reports  is 
due  more  to  the  difference  in  the  ratio  of  heating  surface 
'   to  the  rate  of  cumbustion  per  square  foot  of  grate  per  hour 
;  than  to  the  difference  in  the  size  of  the  grates.    A  locomo- 
tive  with  IS  by  24  inch  cylinders  would  or  should  have 
about  1,600  square   feet  of  heating  surface.    When  it  is 
burning  coal  at  the  rate  of  82  pounds  per  square  foot  of 
grate  per  hour  the  ratio  of  heating  surface  per  pound  of 
c-oal  burned  is  about  20:1;  when  biu-ning  140  pounds  per 
hour  the  ratio  is  less  than  12:1.    More  than  40  years  ago 
D.  K.  Clark  showed  that  the  greater  the  amount  of  heat- 
ing surface  in  a  locomotive  boiler  in  proportion  to  the  work 
done  the  greater  the  economy,  and  he  also  indicated  that 
the  Hiualler  the  grate  for  a  given  rate  of  combustion— pro- 
vided the  coal  could^be  burned— the  more  economical  the 
I;  «ngine  would  be.     If,  instead  of  experimenting  with  dif- 
ferent rates  of  combustion  our  correspondent  had  taken  an 
engine  with  a  large  grate  and  luid  made  his  tests  with  dif- 
ferent rates  of  combustion  with  the  whole  grate  open; 
then  if  he  had  covered  part  of  it,  say  a  fifth,  with  fire-brick 
and  repeated  his  tests,  and  thus  successfully  covered  two- 
fifths,  three-fifths  and  four-fifths,  each  time  repeating  the 
■■  test-s  with  different  rates  of  coal  consumption,  be  would 
then  have  had  the  tame  heating  surface  all  the  time  and 
he  would  have  been  able  to  compare  the  economy  of  differ- 
ent rates  of  combustion  with  varying  proportions  of  grate. 
Such  an  experiment  would  be  well  worth  trying,  and  prob- 
ably tlie  information  thus  revealed  would  be  worth  many 
times  the  cost  of  making  the  tests.— Editob  American 
Engineer.] 


Ten- Wheeled  C!ompound  Freight  Locomotive   for  the 
*;■        Vandalia  Line.— Built  by  the  Pittsburg 
,  I'Ocomotive  Worka. 


r  The  accompanying  engravmg  is  a  side  elevation  of  one 
«f  the  ten-wheeled  com(>ound  freight  engines  which  the 
Pittsburg  Locomotive  Works  recently  built  for  the  Van- 
dalia  Line  for  use  on  its  Terre  Haute  and  Peoria  Division. 
The  engine  has  the  usual  features  of  the  Pittsburg  system 
of  compounding,  which  have  already  been  described  in 
these  columns.  One  feature  of  this  system  is  the  inde- 
pendent exhaust  from  the  high-pressure  cylinder  and  the 
consequent  ability  to  work  the  engine  simple  at  slow 
speeds  with  greatly  increased  tractive  power.  This  is  an 
advantage  that  is  being  appreciated,  particularly  on  divis- 
ions of  roads  having  heavy  grades,  as  it  permits  the  en- 
gine to  take  a  heavier  load  over  the  limi>^t,|g  grade  of  the 
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JiTisioD,  a  load  which  usually  can  be  easily  handled  on  the 
Remainder  ol  the  division. 

The  engine  has  an  extended  wagon-top  boiler,  with  a 
Qrebox  between  the  frames,  and  the  crown  sheet  sup- 
ted  by  radial  stays.  The  following  are  the  leading  par- 
ticulars of  the  engine : 

iFuel Bltumioons  coal. 

iGwe  of  track............ t  ft.9in. 

I  Total  welKht  of  engine  in  working  order 127,000  lbs. 

I  Total  weight  on  driving  wheels lOl.OOOIbs. 

I  DririDK  wheels  base  of  engine „ llft.Oin. 

ITotal         "         '     ...2irt.8in. 

I     "  "  andtender 49ft.9Mln. 

I  Height  from  rail  to  top  of  stack U  ft.  THln. 

I  Cylinders,  high  pressure,  diameter  and  stroke 19  in.  x  26  In 

•'  Low  •'  "  "         "      29in.  X26in' 

Slide  valves Balanced.' 

Piston  rods Steel.  3^  in.  dlam. 

Typeof  boiler Extended  wagon  top. 

Diameter  of  boiler  at  smallest  ring SO  in . 

■ back  head 89  In. 

I  Crown  sheet  supported  by  radial  stays. 
Stay  bolts,  1  in.,  hollow  stay  bolts,  spaced  1  In.  from  center  to  center 

Number  of  tubes XMt. 

Diameter  of  tubes X  In. 

Length  of  tubes  ov«r  tubesheeta 12  ft.  A  in. 

"      "  firebox  Ins  de 108ft. 

Width  "  "      SSHin. 

Working  pressure  180  Iba. 

Kind  of  gratas Cast  iron,  rocking 

Heating  surface  in  rubes  1653.0  sq.  ft. 

firebox 152.0sq.ft. 

Total  beating  surface Ik05.08q.  ft. 

Gratearea 21.0sq.ft. 

Diameter  of  driving  wheels  outside  of  tire £6  in. 

-'       and  length  of  journals Sin.  X  Sin. 

"       of  truck  wheels Stin. 

"       and  length  of  journals Sin.xlOin. 

"      of  tender  wheels SSin. 

Type  of  tank Level  top. 

Water  capacity 1,600  U.  S.  gallons- 
Fuel  capacity '.SCO  cu.  ft. 

Weight  of  tender  with  fuel  and  water 78,700Iba. 

Type  of  brakes Westlngbouse  American  Automatic. 


Piece  Work  in  Car  Shops.* 


G.  L.  POTTER.  P'     ;.    v"".  ,.'.^   ' 

The  manufacturinfc  and  repairing  of  the  parts  of  locomo- 
tives under  the  piece-work  system  had  been  practiced  a 
number  of  years  before  the  system  was  applied  to  car  work, 
especially  to  the  repairing  of  cars.  This  was  due  probably 
to  the  fact  that  the  amount  of  money  expended  on  locomo- 
tive work  is  so  great  per  unit  ;  that  is,  per  engine  built  or 
repaired,  and  the  labor  such  a  large  percentage  of  the  total 
cost ;  in  new  work  being  about  45  per  cent,  and  in  repair 
work  from  65  to  70  per  cent.,  while  the  cost  of  labor  in 
building  new  cars  is  only  from  12  to  15  per  cent,  of  the  total 
cost,  and  in  renairs  from  45  to  50  per  cent.  It  is  also  due  to 
the  fact  that,  on  account  of  the  much  longer  time  required 
to  perform  the  different  operations  on  locomotive  than  on 
car  work,  it  is  much  easier  to  determine  the  prices  that 
should  be  paid,  and  with  much  less  danger  of  error. 

This  trouble  in  determining  cbeprices  to  be  paid  is  not  so 
great  in  building  new  as  in  repairing  old  cars.  In  new  work 
it  is  customary  in  some  cases  to  place  prices  on  the  body 
complete  with  all  the  trimmings ;  i.  e.,  doors,  grain  doors, 
air-brakes,  etc.,  applied ;  in  other  cases  the  work  is  divided 
up  and  given  out  to  different  gangs  of  men,  one  gang  con- 
structing the  foundation,  another  laying  the  floor,  anether 
putting  up  the  upper  structure,  another  putting  on  the 
sheating,  another  the  roof,  etc.,  so  that  it  requires  from  one 
half  to  a  day  and  a  half  in  the  first  case,  and  an  hour  to  five 
hours  in  the  second,  to  complete  the  different  operations ; 
consequently  the  amount  of  time  that  should  be  required  is 
comparatively  easy  to  determine.  Thia  is  also  the  case  in 
manufacturing  the  parts  for  new  work.  While  each  piece 
can  be  manufactured  in  a  comparatively  short  time,  they  are 
usually  gotten  out  in  large  quantities,  so  that  the  time  re- 
quired to  pioduce  each  piece  is  readily  determined. 

In  repair  work  the  conditions  are  different.  Different  cars 
will  require  different  parts  to  be  repaired,  so  that  it  is  neces- 
sary to  establish  a  price  for  removing  and  replacing  and  re- 
pairing each  part.  The  difference  in  time  required  to 
remove  the  corresponding  parts  on  different  cars  (even 
though  tbey  be  of  the  same  design),  and  the  difference  in  the 
time  required  by  different  aien  to  perform  the  sanae  work, 
and  the  getting  out  of  the  parts  in  small  numbers,  are  the 
main  diftlcuUies  encountered  in  arriving  at  prices  that  are 
fair  to  both  employer  and  employee.  This  can  be  accom. 
plished  only  by  thorough  and  careful  investigation,  extend- 
ing over  considerable  time  and  averaging  aa  many  perform- 
ances of  the  different  operations  as  possible.  When  the 
work  has  been  carried  through  to  a  successful  issue,  the 
results  will  well  repay  for  the  labor  expended. 

The  benefits  of  tne  piece  work  system  accrue  not  only  to 
the  employer,  but  also  to  the  employee;  to  the  former  in 
that  he  pays  for  the  work  performed  only  what  it  has  been 
found  to  be  worth,  can  more  easily  locate  and  weed  out  the 
incompetent  workman,  and,  with  given  facilities,  will  mate, 
terially  increase  the  output  of  the  plant;  to  the  latterin  that 
he  is  paid  for  what  he  actually  does  and  by  increased  exer- 
tion can  increase  his  earnings,  and  the  more  competent 
workman  is  enabled  to  reap  the  benefits  of  his  greater  earn- 
ing capacity. 

There  is  probably  more  supervision  required  under  the 
piece  work  than  under  the  day  work  system,  in  the  first 
place  to  see  that  only  such  parts  that  actually  require  it  are 
repaired.  There  is  a  great  tendency  on  the  part  of  workmen 
to  renew  more  parts  than  are  actually  necessary,  especially 
if  by  doing  80  the  earnings  can  be  increased.  To  provide 
against  this  it  is  customary  to  have  the  car  thoroughly  ex- 
amined before  being  taken  into  the  shop,  by  a  competent  in- 
spector, who  notes  on  a  blank  the  wor^  to  be  done,  and  only 
such  work  as  is  so  noted  is  allowed  to  be  done  without  per- 
mission of  the  foreman  in  charge.  In  the  second  place  the 
cars  should  be  carefully  inspected  .-xfter  completion,  to  see 
that  all  the  work  called  for  on  the  blank  has  been  done  and 
done  in  a  proper  manner,  the  inspector  checking  the  items 
called  for  on  the  blank  upon  which  the  parts  to  be  repaired 
have  been  entered  against  the  parts  repaired  on  the  car.  In 
the  third  place,  there  is  danger  of   material  being  wasted  by 

•  Read  before  the  Western  RaUway  oiub  In  Febraary.  iaB&: 
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Drop  Testing  Machine  with  Spring  Supported  Anvil-Pennsylvania  Railroad. 


unscrupulous  workmen,  especially  If  parts  can  be  removed 
more  quickly  and  easily  by  destroying  them.  This  is  particu 
larly  the  case  in  truck  work,  where  it  is  easier  to  break  the 
bolt  off  than  to  take  off  the  nuts. 

In  starting  the  piece-work  system  in  a  railroad  shsp,  the 
first  impression  that  is  usually  formed  in  the  minds  of  the 
workmen  is  that  it  is  a  scheme  to  reduce  wages.  It  is 
necessary,  therefore,  to  successfully  establish  a  system,  to 
disabuse  their  minds  of  this  idea  and  to  have  them  feel  that 
the  benefits  will  be  mutuaL  Failures  to  introduce  the  sys- 
tem successfully,  where  it  has  been  undertaken,  can,  I 
think,  be  traced  in  the  majority  of  cases  to  unfair  dealings 
on  the  part  of  those  in  charge,  by  reducing  the  prices  when 
it  was  found  that  by  extra  or  unusual  exertions  the  work- 
men were  enabled  to  materially  increase  their  earnings, 
thus  discouraging  them  and  causing  them  to  look  upon  the 
scheme  with  suspicion. 

When  the  piece-work  system  has  been  established  on  a 
fair  and  equitable  basis,  it  will  be  found  that  the  cost  of  the 
output  will  be  very  much  reduced,  the  workmen  will  be 
enabled  to  increase  their  earnings,  and  there  will  be  much 
less  dissatisfaction  among  them,  and  a  great  stride  in  the 
solution  of  the  labor  problem  will  have  been  made. 


oompoeed  of  H-">ch  steel.  The  springs  are  9^  inchee  high 
when  light  and  5i  inches  when  solid.  Compreeeed  to  a 
height  of  7  inches  the  total  supporting  power  of  the  12 
springs  is  80,000  pounds. 

It  will  be  evident  that  in  practice  this  anvil  always  pre- 
sents the  same  resistance  to  the  action  of  the  drop  falhng 
from  a  given  height.  This  resistance  is  chiefly  made  up  of 
the  inertia  of  the  mass  of  iron,  weighing  17,.500  pounds, 
and  any  movement  of  the  anvil  that  may  take  place  is 
against  the  force  of  the  springs  which  support  it.  Constant 
conditions  are  thus  obtained  and  tl>e  rigidity  of  the  anvil 
is  not  altered  by  the  freezing  of  the  ground  or  other  changes 
that  are  unavoidable.  This  is  an  excellent  improvement 
and  if  others  using  the  drop  testing  machine  to  test  their 
outputs  or  to  test  materials  received  would  employ  the 
same  construction  and  weight  of  anvil,  the  resultK  obtained 
would  always  be  comparable  with  the  work  dcMte  on  other 
machines  of  the  same  design,  something  which  cannot  be 
said  of  the  drops  in  use  at  present. 


Wear  of  Tires  on  Passenger  Engines  of  the  New  York 
Central  for  the  Past  Twenty  Tears. 


A  Spring-Supported  Anvil  for  Drop-Testing  Machines' 


In  drop  testing  machines  the  effect  of  aweight  falling  from 
a  specified  height  is  considerably  modified  by  the  weight  of 
the  anvil  and  the  character  of  the  foundations  under  it.  So 
greatly  does  this  influence  the  results  obtained  that  couplers 
and  other  articles  of  manufacture  which  have  met  all 
tests  satisfactorily  under  one  drop  have  been  known  to  f ai  ■ 
under  others  having  more  substantial  anvils  or  foundations 
All  axle  or  coupler  drop-testing  machines  have  until  recently 
been  constructed  with  anvil  blocks  which  were  not  heavy 
enough  to  resist  withtheir  inertia  the  whole  force  of  the  blow, 
but  had  to  depend  more  or  less  upon  the  foundations  under 
them.  The  heavier  the  anvil  the  less  duty  the  foundations 
were  called  upon  to  perform,  but  in  all  cases  the  latter  had 
to  take  much  of  the  force  of  the  blow,  and  they  introduced 
an  element  of  doubt  into  the  results  which  prevented  re- 
liable comparisons  between  the  data  obtained  on  differ- 
ent machines,  or  upon  the  same  machine  at  different  sea 
sons  of  the  year. 

To  overcome  these  difficulties  the  Pennsylvania  Railroad 
has  reconstructed  its  axle  drop  at  Altoona,  putting  in  an 
anvil  heavy  enough  to  meet  the  force  of  all  blows  with  its 
own  inertia,  and  supporting  this  anvil  on  springs.  Through 
the  courtesy  of  Mr.  F.  D.  Casanave  we  present  the  accom- 
panying illustration  of  the  drop  as  it  is  now  arranged.  It 
will  be  seen  that  on  top  of  the  foundations  a  cast-iron  base 
is  placed  that  forms  a  seat  for  the  12  springs  which  sup- 
port the  anvil.  This  anvil  is  a  solid  block  of  cast  iron  ap- 
proximately 4  feet  by  5  feet  by  2  feet,  and  weighing  17,500 
pounds.  The  axle  supportsare  separate pieoesdovetailed  into 
the  upper  face  of  the  anvil  and  placed  the  regulation  dis- 
tance apart  of  three  feet.  The  springs  which  support  the 
anvil  are  each  composed  of  two  coils,  the  outer  one  being 
8  inches  in  diameter  and  made  from  steel  1^  inches  in  di- 
ameter, while  the  inner  one  is  5^  inches  in  diameter  and 


Comparing  the  weights  upon  the  drivers  a  few  years  ago 
with  those  in  present  use  shows  an  increase  in  the  static  or 
dead  load  of  some  65  per  cent.,  while  the  increased  speed  of 
the  trains  now  produces  dynamic  effects  more  than  double 
the  static  loads,  yet  by  increasing  the  width  of  the  head  of 
the  rails  aa  they  were  renewed  and  the  higher  standard  of 
track  maintained,  the  rate  of  the  wear  of  tires  for  the 
heavier  locomotives  has  not  increased,  but.  on  the  contrary, 
decreased.  In  1883,  on  the  65-pound  rails,  deep  and  narrow 
type  of  heads,  drivers  carrying  13.360  pounds  ran  an  average 
of  19,400  miles  for  floss  of  ^  inch  in  thickness  of  the  tires. 
This  was  the  second  type  of  65-pound  rails,  the  first  one 
having  been  rolled  in  England  and  had  a  wider  head. 

In  18M  the  5  inch  pioneer  80-poand  rail  was  put  in  service, 
the  head  being  m  inches  wide.  Its  use  was  yearly  extended, 
and  by  1880  locomotives  on  the  Hudson  division  made  nearly 
one-balf  their  mileage  on  the  80-pound  rails.  Engines  then 
carrying  17,600  pounds  per  driver  ran  an  average  of  19,300 
miles  per  loss  of  ^^  inch  in  thickness  of  tire. 

In  1891  passenger  engines  on  the  Hudson  division  made 
their  entire  mileage  on  the  feO-pound  rails,  while  tboee  on 
the  Mohawk  and  Western  divisions  made  about  three- 
quarters  of  theirs  on  the  same  class  of  rails;  drivers  carrying 
20,000  pounds  ran  an  average  of  19.400  miles  per  loss  of  one- 
sixteenth  inch  in  thickness  of  the  tire.  This  refers  to  the 
loss  by  wear  and  returning  for  future  service. 

In  1882  the  100  pound  rail,  head  3  inches  wide,  was  laid  on  the 
the  Harlem  line,  which  carries  the  combined  passenger  traCBc 
of  the  three  railroads  entering  and  leaving  Grand  Central 
Station,  New  York  City.  The  renewing  of  the  entire  line  erf  the 
New  York  Central  &  Hudson  River  Railroad  from  Mott  Ha- 
ven Junction  to  Buffalo  and  return  with  90-pound  rail  was 
completed  in  1892.  In  1894  the  lOO-ponnd  rail  was  laid  from 
Spuyten  Duyvil  to  Feekskill,  making  about  one-quarter  of 
the  Hudson  Division  laid  with  100-pound  rails. 

In  June,  1805,  I  asked  Mr.  William  Buchanan,  General  Su- 
perintendent of  Motive  Power  and  Rolling  Stock,  for  the 
mileage  of  some  of  the  class  "I"  engines  running  over  the 
80  and  100-pound  rails.    When  the  class  "I"  engine  was  de- 


32 


AMERICAN    ENGINEER,    CAR    BUILDER 


April,   1896 


Milfned  in  1H^.  the  weight  on  each  driver  was  20,00))  pounds  , 
hut  as  tLe  Sft-pound  rails  were  put  into  the  track  the  weightn 
have  been  increased  to  22,000  pounds.  The  total  weight  of 
the  locomotives  in  running  service  is  200.000  pounds  or  over 
40.00U  pounds  being  upon  the  track.  The  mileage  of  the 
tires  only  includes  one  turning  since  October,  ISOi,  and  ends 
March.  181)0.  Some  of  the  engines,  of  which  there  were  43 
in  all,  did  not  enter  service  until  1S93,  and  others  in  18{)4. 

The  list  is  so  large,  covering  such  a  wide  range  of  service, 
that  it  must  show  conclusively  whether  or  not  a  broad  flat 
topped  rail  increases  or  decreases  the  rate  of  wear  of  tires 
running  over  them.  The  Vi  eDgiues  ran  :),706,5(S7  miles  and 
the  total  lo^sin  thickness  of  tires  in  sixteenths  of  an  inch 
was  IKO.  or  an  average  of  23,1HH  miles  for  a  loss  of  each  ,'n 
inch  of  tire.  Twenty-three  of  the  engines  which  ran  in  part 
over  the  lOU-pound  rails  show  an  average  mileage  of  29,U4ti 
miles  for  each  ,'«  inch  loss  in  thickness  of  the  tire.  The 
mileage  of  1D.4U0  miles  per  loss  of  i\  inch  in  thickness 
shown  by  the  lit^ht  enginef  on  the  ((.Vpoond  rails  is  now 
much  exceeded  by  the  heavier  engines  on  the  80-pound  rails, 
the  average  mileage  being  2{.1()6  miles,  and  on  the  100  pqund 
rails  it  will  exceed  the  29.040  miles,  which  over  one-half  the 
present  engines  now  show  by  only  making  a  part  of  their 
mileage  on  the  wide  rails. 

The  comparison  between  the  wear  of  tires  on  the  engines 
running  the  '•  Empire  State  Express,"'  over  the  Hudson  di- 
vision, making  one  fourth  of  the  iiilleage  on  the  lOOpound 
rails,  and  th"  one  rdnning  over  the  Western  division  ex- 
clusively on  Sii-pound  rails  is  very  interesting. 

The  engravings  show  the  approximate  wear  as  obtained 
by  piaster  casts  after  the  mileage  indicated;  on  them  had  . 
been  made  liv  the  engines. 


N.  V.  C.  A  H.  R.  R.  R. 

ENGINE  903 

D«c.  '9S.  Milcac*.  IS3,)I* 


N.  V.  e^A  H.  R.  R.  R. 
ENGINf  dP.  R.  F.  Ori««i 
Dec.  '9S.  Wlaaga.  167.176 


N.  V.  C  «  H.  R.  R.  R. 
ENGINE  (70.  R.  R.  0(iv«c 
D«c.  '9$.  Milugt,  167,176 


N.  V.  C.  «  H.  R.  R.  R.- 
ENGINE  (70.  L.  F.  Oiiitr 
D«.  '9S.  MiUac*.  I67.I7C 


N.  V.  C  «  H.  R.  R.  R. 
ENGINE  870.  L.  R.  Orivat 
Dm.  '9S.  M,l«4(»,  167.176 


Diagrams  Showing  Wear  of  Tires  on  Engines  No.  903 

.      ,  ..-      .■    .'    and  No.  870.  .  ,.  -. 

Kngine  STO  commeoce'l  the  service  for  which  (he  wear  of 
the  tires  is  shown  May  il.  1M94,  and  completed  it  Dec.  21. 
1H!*5.  The  engines  are  double  crewed,  as  is  customary  with 
all,  and  the  mileage  made  per  month  fluctuated  between 
H..~>7  >  and  !).2tlO.  Out  of  tde  .575  days  the  engine  was  worked 
571  days,  the  4  idle  days  being  occupied  in  boiler  washing. 
The  total  mileage  in  that  period  wai  1H7,17H  miles.  During 
all  this  time  the  tires  were  not  drawn  except  on  the  four 
i<lle  days. 

The  following  table  show*  the  wear  of  tires  with  different 
weights  on  t'lem  ■tnd  ruanint;  on  various  rail  sections  : 


No.  of 
tagiae. 


870 

Ui)3 

.    M 

86 

4 


'Wrcnm-'j»5^! 


No.  of     terenca 
niileo     o'  driv 
run.       er«  in 
feet. 


1«7,1TB'  ili.tl 

152.314  ti  00 

X,ita  I  18.06 

73M~  18  Ufi 


Of  metnl 

lo»t  per 

l,OI>Om. 

run,  I 

drivers. 


0.801 
1.332 
1.S34 

1.387 


78.JI61 


17  -^8         1  379 


H^iil  8eclioD  OD 

which  eoK'nes 

ran. 


80  and  100  lb. 

80-lb.  rails. 

fCngliahSS-lb.  rail 


WeiKhi 
on  each 
driver. 


/  20.000  to 
122,000  lbs. 
I  20,000  to 
I  22,000  lbs. 
/  15,000  to 
\18.0C0lbs. 
/  15.(XI0lo 
I  18  000 lbs. 
/  15.000  to 
)  18,000  lbs. 


NiiTK.— The  lim-pouiid  rail  ban  a  head  3  inches  wide,  ihn  80 
pound  mil  a  head  ;^U  iQi'hes  wide,  and  the  Kniclish  fa5-pound  rail 
bad  a  head  2^  inches  wide. 

The  loss  per  yard  in  circumference    of  tire,  per  1,000,000 
t3D9  rolling  contract  oo  the  rails  was  as  follows  : 

N'o-IIiJ 0.012  ibf. 

5«>-9«3 0.070  lbs. 

jjo-  81 o.m  ib«. 

g**  ■• 0,116  lbs. 

"*•  « ;»....>..■.  .,...  0.l321bs. 
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'r  engines  are  given 


The  general  dimensions  of  the  class' 
in  the  follow  ing  table  : 

Cylinder,  diameter  and  stroke 19   X  24  in. 

aieam  port 18  x  1^  in. 

Kxliaust  port IS  •   -><  In. 

llridKes iHi  In.  wide. 

Valves—  ,,^  , 

Travtl  AHIn. 

Outsidelap 1  in. 

Inside  lap None. 

Boiler—  ,    . 

Diameter,  smallest  ring ^,i"' 

Pressure  per  square  Inch 170  lbs- 
Firebox— 

LenKth.  outside lUSJ*  In. 

Width 4<B61n. 

Ares 27.3  aq.  ft. 

HeatinR  surface 150.8  »g.  ft- 

Klues— 

Number ii** 

Uiiiside  diameter !>n. 

I>>ngth  between  sheets II  ft.  11   in. 

Heating  surface 1670.  7»q.  ft. 

Total  beatini;  surface 18;(l.a  aq.  Ii. 

Weight  of  engine  in  working  order 120,000  lbs. 

WeiKht  on  driven 80,00u  lbs. 

WeiKhton  trucks  40.000  lbs. 

WeiKht,  uiaxiiiiuni  tender  loaded 80,000  lbs. 

Tractive  force  per  pound  M.  E.  P Hl.07 

Adhesion  to  tractive  force "•** 

Diameter  or  drivers  78  in. 

Driving  wheel  base 8.fi.61n. 

Total  wheel  base  of  engine Utt  9iD. 

Engine  So.  iXi:{  hauled  the  "Empire  State  Express''  on  the 
western  division  from  .\pril  3.  1894,  to  Dec.  3,  18B.>,  total 
mileage  1.52.314.  Of  the  four  tires  of  engine  No.  870,  the  left 
front  one.  w»s  phy-ticiily  the  sDfte-tt  and  show*  the  most 
wear  as  seen  in  the  accompanying  illustrations.  Both  front 
drivers  show  incieased  wear  over  the  rear  ones  from  crush- 
ing the  sand  when  tirst  applied  to  the  rails,  and  is  more  no- 
ticeable than  on  the  crucible  steel  tires  of  the  lighter  en- 
ginett  of  which  I  look  plaster  ca.«t&  many  years  since.  Ross 
Meehan  .shoes  were  applird  lo  the  diivere  covering  the  lull 
tread  and  flange  ot  all  drivers  for  both  engines.  On  No.  t<7(l 
considerable  wear  was  produced  on  the  outside  of  the  flanges 
of  the  left  side  drivers,  which  is  not  included  as  it  was  not 
produced  by  the  rails. 

The  wear  of  tires  per  1,(100.000  tons  rolling  contact  on  the 
rails  for  the  amount  of  metal  lost,  as  shown  by  plaster  casts, 
would  be  influenced  by  many  conditions  wbiob  need  not  l>e 
considered  here,  yet  the  results  point  to  the  same  general 
fact  that  by  widening  the  top  of  the  rail,  and  giving  it  a 
larger  top  radius,  the  rate  is  decreased,  notwithstanding  an 
increased  weight  is  carried  upon  the  drivers.  The  top  radius 
of  the  pioneer  HO-pound  rail  is  12  inches,  with  i\  inch  cor- 
ner radii,  and  for  the  80-pound  and  lOO-pound  rails,  laid  in 
1892  and  since,  it  is  14  inches,  and  corner  radii  of  i%  inch. 
Tbe  important  point  is  to  secure  as  large  an  area  of  contact 
between  tbe  drivers  and  the  rails  as  practicable,  for  the 
larger  the  area  is  the  less  are  the  wheel  pressures  per  square 
inch  of  contact,  and  tbe  greater  width  of  metal  of  both  rails 
and  wheels  to  resist  and  distribute  tbe  tractive  force  ex- 
erted. The  tractive  force  of  both  870  and  903  on  the  rails 
drawing  the  same  train  would  be  practically  alike,  and  tbe 
difference  in  wear  of  tires  mainly  due  to  tbe  greater  average 
area  of  contact  of  870,  running  part  of  its  distance  on  the 
100  pound  rails,  while  903  ran  entirely  on  80-pouod  rails. 
The  mileage  of  either  engine  is  very  large,  nearly  double 
what  is  obtained  on  tbe  iiarrow-beaded  rails,  as  will  be  seen 
by  a  comparison  with  engines  Xoa.  84,  86  and  4,  which  ran  on 
tbe  05-pouud  rails.  The  practical  results  of  introducing  the 
broad-topped  stiff  rails  show  a  decreased  wear  of  tires,  frogs, 
rails,  ties,  and  expense  of  minimum  maintenance  while  the 
speed  and  train  loads  have  been  largely  increased.  The 
standard  freight  train  load  of  the  New  York  Central  &  Hud- 
son River  Railroad,  on  the  80  pound  rails,  is  50  loaded  00.000- 
pound  capacity  cars,  making  a  gross  load  of  2,250  tons,  form- 
ing a  tr^n  2,000  feet  long,  which  runs  150  miles  in  six  to 
eight  hours.  The  train  load  has  more  than  doubled  from 
tbe  old  05-pound  rails. 

The  broad  thin  type  of  head  is  making  rapid  progress 
abroad.  Dr.  Haarman  at  his  Osnabnick  works,  Germany, 
has  introduced  several  sections,  while  many  are  t>eing  rolled 
in  England  for  India  and  Australia.  My  80-pound  section 
has  recently  been   rolled  in  England  for  two  Canadian  lines 

While  the  thin  wide  head  and  stiff  type  of  rails  is  now 
generally  recognixed  as  the  most  economical  form,  the 
pioneer  5-inch  80  pound  rail  met  with  decided  opposition  as 
being  hearler  and  stiffer  than  wu  needed.  lu  introduction 
was  largely  due  to  tbe  persistent  efforts  of  Mr.  J.  X.  Toucey 


then  General  Superintendent  bat  now  General  Manager  of 
tbe  New  York  Central  &  Hudson  Kiver  Railroad.  The  rail 
once  in  tbe  track  made  friends  and  had  strong  advocates 
for  the  value  of  ntittness  in  a  section  was  recogni seed,  the 
principle  being  utilized  by  many  railroads.  It  is  not  weight 
alone  but  stltl'ness  eu>  well  which  gives  value  to  a  section. 
It  marked  an  epoch  in  railway  progress,  and  whiie  tbe  ad 
vantages  of  a  broad  bead  and  stiff  5-inch  rail  have  exceeded 
expectations  there  are  still  greater  values  to  be  obtained  by 
the  use  of  the  l)roader  head  and  stilTer  103-pound  rail. 

p.    H.    UUDLKV, 

Newr  York. 
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Shore 


The  Lake  .Shore  &  Michigan  Southern  Railway  is  equip- 
ing  some  of  its  first-class  passenger  coaches  with  wide 
vestibules,  and  the  first  one,  which  was  recently  turned 
(Mft  of  tbe  Cleveland  shops,  is  illustrated  in  this  issue.  An 
will  be  noticed,  the  vestibule  extends  the  full  width  of  the 
car.  and  is  provided  with  windows  in  the  ends  and  doors 
extending  to  the  bottom  of  tbe  sheathing  on  the  side. 
Tbe  steps  are  stationary  and  are  covered  with  trap  doors, 
which  can  be  opened  from  the  outside  as  well  as  the  inside 
of  the  vestibule.  Gates  close  the  opening  in  the  vestibule 
when  this  is  at  the  rear  end  of  the  trdin.  The  vestibule  is 
tbe  Gould  |>attern  with  wide  buffers. 

The  car  is  52  feet  6  inches  long  over  endsills  and  61  feet 
over  couplers,  9  feet  wide  over  side  sills  and  14  feet 
7  inches  high  over  all.  Ead  silU  and  side  silU  are  double 
and  are  reinforced  by  iron  plates.  The^  end  of  the  car  is 
stroDKly  built,  without  wiodowrs  and  the  posts  are  rein- 
torted  by  iron  bars. 

The  interior  finish  is  mahogany,  plainly  but  neatly 
carved.  The  sash  is  compound,  allowing  the  lower  one  to 
be  raised  high  enough  so  as  not  to  obstruct  tbe  view  when 
open.  The  deck  sash  is  hinged  at  the  end  and  is  glassed 
with  light  yellow  ondoyant  glass. 

The  car  has  two  saloons,  located  at  diagonally  opposite 
corners  and  at  the  ladies  end  there  is  a  lavatory  and  water 
cooler.  The  car  seats  62  people  and  the  seats  in  the  car 
illustrated  are  the  Hall&  Kilburn  "walkover,"  upholstered 
with  seal  brown  figured  plush  :  the  curtains  are  the  Adam^ 
&  Westlake  "Acme.'" 

The  car  is  lighted  by  Pintscli  gas,  supplied  by  one  reser- 
voir, the  body  of  the  car  having  five  4-burner  lamps  and 
each  vestibule  one  2-burner  lamp.  The  heating  is  by  di- 
rect steam,  two  rows  of  2-ioch  pipe  on  each  side  of  the  car 
lieing  sufficient  in  tbe  coldest  weather. 

Tbe  trucks  have  a  wheel  base  of  8  feet,  have  42-incli 
.\llen  paper  wheels  and  National  Hollow  brake  beams. 

The  car  complete  weighs  about  68,000  pounds.  The  illus- 
trations show  the  exterior  of  the  car  painted  a  dark  color, 
which  is  the  standard  color  of  the  Wagner  Palace  cars. 
The  striping  is  in  gold,  plain  and  neat.  This  car  with 
another  one  like  it,  will  run  on  the  South  Western  Limited 
lietween  Buffalo  and  St.  Louis. 

Ten  other  cari>  are  to  be  similarly  equipped,  bur  will  be 
painted  the  standard  Like  Shore  yellow  and  will  be  use<l 
in  through  service  between  Buffalo  and  Chicago. 


Al  the  Great  Northern  works  at  Doncaster,  England, 
there  is  being  constructed  what  is  probably  tbe  largest 
sleeping  car  in  tireat  Britain.  It  is  66  feet  8  inches  in 
length,  9  feet  in  width,  and  18  feet  2  in.  in  height,  and  so 
fearful  were  the  otficiaU  of  its  adaptability  to  the  physical 
conditions  of  the  road,  that  the  completed  framework  wa^ 
recently  run  over  the  line  from  Edinburgh  to  Aberdeen, 
in  order  to  see  whether  it  could  successfully  take  the 
curves  on  the  road.  The  trip  was  entirely  successful,  and 
the  carriage  was  taken  back  to  the  shops  to  be  completed, 
when  it  will  be  put  into  service  on  the  east  coast  routr 
The  carriage  will  l)e  finished  in  a  very  elaborate  manner. 


April,  1896. 
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Constructioa  and  Maintenaace   of  Kailwayj  Car 
Equipment.— IV. 


BY  OSCAB  ANTZ. 

(Continued  from  Page.t!^.) 

DRAFT  GEAR  CONTINUED. 

The  draft  year  described  in  the  last  article   represents  in 

general  features,  the  type  that  is  mast  universally  used 

iu  this  country :  in  the  details  of  the  different  parts  there 

are,  however,  many  variations  from  those  shown  and  some 

of  the  most  important  ones  will  be  here  mentioned. 

Drawbar  stops  differ  considerably  in  shape  and  weight, 
but  the  essential  part,  the  surface  of  contact  of  the  follow- 
ers is  generally  about  that  shown,  viz.  :  6i  inchea  by  2i 
inches.  The  number  of  holts  which  fasten  the  drawbar 
stojs  to  the  draft-timber  varies  from  3  to  'y.  Ingtead  of 
two  separate  castings  connected  together  by  wrought  iron 
strains,  a  single  casting  is  sometimes  used,  which  combines 
in  one  pifce  the  two  drawbar  stops,  chafing  plate  and  the 
top  and  sometimes  also  the  bottom  drawbar  guides.  Pressed 
steel  is  aLso  used  somewhat  for  drawbar  stops,  one  piece 
l>eing  made  to  answer,  like  the  last  mentioned  casting,  for 
all  the  attachments  on  the  draft  timber. 

Steel  plate  is  used  for  the  draft-timber  attachments  by  a 
road  runnini;  out  of  Chicago,  in  the  manner  shown  in  Fig. 
17.  The  drawbar  stops,  -1 .4.  are  mai'e  of  i  by  6-iDch  steel 
plat#,  bent  double  with  an  eye  at  one  end  for  the  drawbar 
guide  bolts,  B  B,tx>  pass  through:  the  followers  rest  against 
the  outside  of  these  eyes.  A  piece  of  |  by  6  inch  steel  plate, 
C  (',  is  placed  between  the  two  drawbar  stops  and  the 
draft  timber,  having  a  projection  at  the  center,  which  is 
let  into  a  recess  in  the  timber  ;  the  ends  are  turned  up  and 
form  lugs  for  the  dra<vbar  stop*  to  butt  against.  Seven 
i-inch  bolts,  three  through  each  drawbar  suip,  fasten  the 
different  pieces  securely  to  the  draft  timbers. 
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Draft  Gear  Made  of  Steel  Plate. 
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Fio. 18 
Standard  Location  of  Dead  Blocks- 

Follower  plates  vary  principally  in  their  length  and 
thi'ktiess.  the  width  being  almost  universally  6  inches.  The 
length  runs  from  6  to  13  inches  and  the  thickness  from  one 
to  li  inches,  the  latter  size  being  used  more  especially  with 
(he  longer  plates.  S|)ecial  shapes,  not  rectangular  have 
been  used  somewhat,  but  are  gradually  being  done  away 
with. 

Draft  springs  have  not  as  a  rule  been  made  of  as  high  a 
capacity  as  that  recoiuaiended  by  the  M.  C.  B.  Associa- 
tion, the  usual  capacity  h  iving  been  18,000  pounds,  but  it 
is  very  probable  that  23.090  pounds  will  be  adopted  more 
generally  in  the  future.  To  obtain  a  spring  of  such  high 
capacity  it  must  necessarily  be  made  of  comparitively 
large  steel  and  it  will  therefor  lie  very  rigid  under  light 
loads.  To  obtain  a  combination  which  will  have  a  high 
total  capacity  and  .still  have  considerable  flexibility  under 
light  strains,  some  car-builders  are  using  two  springs  either 
8i«l»*  by  side,  one  over  the  other  or  one  behind  the  other, 
lu  the  Utter  case  ni.>re  than  two  follower  plates  are  used 
and  can  be  arranged  that  both  springs  are  in  action  simuU 
taneuusly  under  l>o(h  pulling  and  buflSng  strains,  or  that 
only  one  spring  is  in  action  under  lijiht  strehs  of  either 
kind,  and  that  lx>th  come  into  play  when  the  load  exceeds 
H  certain  amount.  When  the  springs  are  placrd  t^ide  by 
side  or  one  over  the  other,  the  follower  plales  have  to  be 
mide  longer  than  with  single  springs,  but  as  ihe  liearingis 
distributed  over  more  surface  there  is  less  strain  ut  one 
point  and  consequently  less  liability  to  bend  the  pla  e. 

The  draft  springs  are  usually  capable  of  lieing  com- 
pressed about  3  inches ;  while  the  strains  in  the  pulling 
of  the  car  are  seldom  severe  enough  to  compress  tke 
springs  this  amount,  except  when  starting  a  very  heavy 
train,  a  severe  butting  strain,  such  as  occurs  when  the 
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Draft  Gear  with  Thimbles  and  Spr!ng  Case. 


head  end  of  a  train  is  stopped  suddenly  and  the  rear  end 
"  runs  up''  on  ti>  ii,  or  when  switching  cars,  very  often 
closes  them  completely,  and  the  shocks  are  then  trans- 
mitted directly  to  the  draft -gear,  and  oft«n  with  dit^astrnus 
results.  To  avoid  this,  some  arrangement  is  generally 
made  to  have  the  frame  of  the  cr  absorb  some  of  these 
shocks  before  the  springs  are  entirely  compressed  and 
without  transmitting  them  to  the  draft  gc^ar.  The  usual 
method  of  doing  this,  up  to  about  the  time  of  the  introduc- 
tion of  the  automatic  coupler,  was  by  the  use  of  bumpers 
or  deadwoods  on  the  endsill  or  face-block,  which  were  of 
such  dimensions  that  when  two  similarly  equipped  cars 
were  coupled  together  the  bumpers  or  buffers  would  come 
m  contact  with  each  other  before  the  draft-sprmgs  were 
closed,  and  being  in  line  with  the  sills  of  the  cars  there 
would  be  substantially  a  continuous  framework,  at  least 
as  far  as  these  two  cars  were  concerned,  relieving  the 
draft-gear  of  further  strain. 

The.4e  buffers  are  usually  mad«  of  cast  iron,  but  wood 
faced  wiih  plate  iron  is  also  used  by  some  roads.  At  first 
there  was  considerable  variation  in  these  bumpers  on  the 
different  roads,  which  created  more  or  less  trouble,  and  to 
bring  about  some  uniformity  the  M.  C.  B.  Association  rec- 
ommended a  standard  for  size  and  location  of  deadwoods 
for  cars  with  link  and  pin  drawbars,  and  later  also  one  for 
c-ars  with  the  M.  C.  B.  drawbars  ;  the  latter  is  shown  in 
Fig.  18. 

These  dead  w(m  ds  are  not  In  great  favor  as  they  are  liable 
tu  cause  injuries  to  the  trainmen  when  making  couplings, 
at  least  with  the  link  and  pin  drawbars ;  with  the  automatic 
coupler  this  objection  does  not  appear  to  be  so  serious,  but 
as  the  buffers  are  of  do  account  whatever  when  only  one  of 
two  cars  coupled  together  is  provided  with  them,  their  use 
seems  to  be  gradually  dying  out,  and  the  coupler  itself  is 
provided  with  a  means  of  attaining  the  same  result.  A 
projection  or  horn,  J  J.  Figs.  15. 16.32  and  28,  is  cast  on  the 
top  of  the  coupler  head,  which  acts  in  the  capacity  of  a  stop 
when  the  draft  spring  is  compressed  a  certain  amount:  the 
M.  C.  B.  Association  has  adopted  1}  inches  as  this  amount, 
and  the  coupler  is  therefore  placed  in  such  relation  that 
there  is  1}  inches  between  the  horn  and  the  end  sill  or  face 
block,  when  there  is  no  strain  on  the  spring. 

While  the  horn  on  the  drawbar  does  not  present  as  large 
a  surface  of  contact  as  buffers,  and  the  strain  is  not  re- 
moved from  the  bead  of  the  coupler  itself,  there  is,  how- 
evfr,  the  advantage  that  each  car  with  a  coupler  so  pro- 
vided, is  complete  in  itself,  and  is  not  dependent  on  its 
neighbor  for  proper  action  of  the  draft  gear. 

The  iaceblocks  on  the  endsill  vary  considerably  on  dif- 
ferent roads  in  all  three  dimensions,  the  latter  being  deter- 
mined somewhat  by  other  attachments  on  the  endsill. 
The  protecting  or  striking  plate  on  the  faceblock  is  often 
made  of  angle-iron,  one  side  of  which  is  placed  on  the 
lower  side  of  Ihe  block  and  prevents  Ihe  top  of  the  draw- 
tmr  from  weaiing  into  the  block. 

The  carry-iron  under  the  faceblock  often  ends  at  the 
sides  of  the  draft-limbers,  and  sometimes  is  extended  on 
one  side  horizontally  and  is  drilled  to  take  the  lower  end 
of  the  brake-staff.  The  draft-timber  guards  vary  accord- 
ing to  the  distance  between  the  timbers,  in  order  to  main- 
tain the  standard  distance  of  51  inches  between  the  cast- 
ing :  sometimes  they  are  omitted  entirely. 

With  ihe  rectangular  follower  plates,  which  have  a 
be^iring  on  the  ends,  the  strain  at  the  center  is  consider- 
able and  they  frequently  bend  and  break  at  this  point.  To 
avoid  this,  a  number  of  draft  gears  have  been  designed, 
which  use.  instead  of  rectangular  plates,  thimblt-s  of  cyl- 
indrical loim  provided  wiih  collars  bearing  on  the  drawbar 
stops,  which  extend  across  between  the  draft  timbers  and 
are  provided  with  a  hole  in  which  these  thimbles  «-OTk, 
and  against  the  edge  of  which  the  shoulders  on  the 
thimUee  strike. 

One  of  these  draft  gears,  which  is  used  exttnsively,  and 


more  especially  on  Southern  roads,  is  illustratiHl  in  Figs. 
1!>  to  23.  Tlie  general  arrangement  of  parts  as  bhown  is 
made  to  agree  as  nearly  as  possible  with  the  plan  rt<-um- 
mended  by  the  M.  C.  B.  Association  and  the  8|)ecial  feat- 
ures aie  adapted  to  them. 

The  draft  timbers  A  A.  which  are  fa»teued  to  the  sills  of 
the  car  by  the  bolts  B  Band  are  further  securetl  Ironi 
shifting  by  the  cast-iron  blocks  C  C.  are  notche<l  out  on 
the  inner  side  for  the  spring  case  D  D.  This  is  a  malleable 
castinK.  made  of  two  partj*.  bolted  together  and  to  tke 
draft  timliers  hy  four  «  inch  bolts,  provided  with  look-nuls 
and  having  large  washers  uader  heads  and  nuts.    Each 
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Draft    Gear  with  Thimbles: 

half  of  this  casting  is  made  in  skeleton  form,  the  center 
being  large  enough  to  receive  the  draft  springs  and  the 
flanged  ends  cored  out  round  to  guide  the  malleable  fol. 
lower  thimbles  L  L:  these  have  collars  cast  on  them, 
forming  a  stop  against  the  inside  of  the  spring  case,  and 
lugs  on  these  collars  hold  the  dratt-springs  in  place.  The 
front  thimble  bears  against  the  rear  end  of  the  drawbar,  as 
shown  in  Figs.  22  and  21^;  the  back  thimble  is  prt)vided 
with  another  collar,  vrfaich  bears  against  the  drawbar 
pocket  O  or  the  tailpin  key  U. 

The  draft  timbers  are  tied  together  by  the  four  i-ioch 
bolts  through  the  spring  case,  and  by  two  f-inch  t»olt.H 
passing  through  the  distance  piece  Q.  Other  ties  of 
wrought  iron  are  sometimes  placed  i>elow  the  draft  tim- 
bers, but  tiiese  are  hardly  necessary  when  the  six  bolU>  are 
used  as  shown. 

The  front  arrangement  of  cirry-iron  H.  face  block  /, 
draft  timi>er  guards  H  and  face  plate  -S.  cau  i>e  made  sim- 
ilar to  that  shown  in  the  previous  article,  due  allowance 
tieing  made  for  the  different   spicimt  of  the  draft  limbers. 

The  connection  to  the  rear  end  of  drawbar  can  lie  made 
by  means  of  the  pocket  O  or  tl-.e  tailpm  .V,  either  of  which 
must  be  made  longer  than  with  the  rectangular  follower 
plates.  When  the  tailpin  is  used,  the  lugs  on  Ihe  inside  of 
follower  thimbleh  are  omitted,  as  the  pin  forms  a  guide  for 
the  draft  springs,  and  the  block  Q  must  be  moved  nearer  to 
the  body  bolster.to  clear  the  end  of  the  tailpin. 
( To  be  contmtifil. ) 


Tlie  Long  coal  unloading  machine  erected  ou  the  N.  Y 
P.  &  O.  coal  dock  at  Cleveland  unloaded  over  4  (Ml  cam  of 
Coal  between  Sept.  n  and  Feb.  1,  18%.  notwithstanding 
the  fact  that  it  has  stood  idle  mure  than  ono-half  of  tiie 
time  waiting  for  cars  and  boats.  Thi»  machine  consists  of 
a  cylinder  which  receives  the  car  within  it  and  then  rolls 
it  over  bodily,  dumping  Its  contents  into  cliulc«  that  lead 
to  the  hold  of  the  vessel  being  loaded.  Future  machine* 
will  be  so  constructed  that  only  two  men  will  U'  needed  to 
operate  them. 
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Double  Eccentric  for  'Class  R"  Locomotives-Pennsylvania  Railroad. 


Double  Sccentrics  for   Class    R   Locomotives  on    the 
Pennsylvania  Kailroad . 

'  In  the  accompanying  illustration  we  present  the  draw- 
ing of  a  "double  ecoentric"  inuse  on  Class  '"R"  locomotives 
on  the  Pennsylvania  Railroad.  This  "double  eccentric," 
as  it  is  called  on  the  road,  consists  of  two  split  eccentrics 
cast  toi^ether,  two  castings  only  being  required  in  place  of 
the  four  usually  employed,  and  t  he  object  of  this  method 
of  construction  is  to  obtain  greater  strength  and  better 
faHenmgs.  The  eccentrics  are  split  at  right  angles  to 
the  C'ls'omary  line  of  division,  and  the  two  parts  are 
bolted  together  by  two  studs  li  inches  in  diameter.  The 
hub  and  rim  of  each  eccentric  are  united  by  a  plate  or  web 
f  inch  thick  and  at  the  joint  between  the  castings  there 
is  a  cross  web  of  the  same  tbickaess  with  a  bees  on  it  1^ 
inches  high  for  the  stud.  The  studs  are  screwed  into  one- 
half  and  each  held  in  place  by  a  f-inch  rivet  passing  en- 
tirely through  the  stud  and  boss.  At  the  other  end  of  the 
stuJ  is  one  nut  secured  by  a  No.  7  taper  pin.  A  1-inch 
hole  in  the  web  of  the  eccentric  opposite  the  taper  pin 
makes  it  accessible  frooa  either  side. 

After  planing  the  joint  between  the  two  castings  which 
m<tke  up  the  double  eccentric,  they  are  put  together  with 
one  thickness  of  heavy  manilla  paper  between  then  and 
bcTed  for  the  axle  fit.  The  paper  is  then  removed  and  the 
eccentric  clamped  onto  a  mandril  for  turning.  This  man- 
dril has  in  its  ends  centers  correctly  located  for  both  the 
throw  and  angular  advance. 

The  completed  eccentrics  are  ev  dently  adapted  only  for 
one  angular  advance  which  cannot  be  changed  in  forward 
gear  without  distorting  the  back  gear,  but  on  a  road  hav- 
ing so  many  locomotives  of  one  class  as  the  Pennsylvania 
Riilroad.  this  is  no  objection.  Of  course  it  would  not  pay 
to  make  eccentrics  in  this  manner  where  the  locomotives 
were  few  in  number  and  their  valve  gears  were  not  dupli- 
cates in  every  detail,  but  in  the  case  cited  it  does  pay,  and 
a  more  substantial  piece  of  work  is  obtained  than  is  poe- 
sible  with  the  common  construction.  They  have  been  used 
on  Class  "R"  engines  for  more  than  a  year  with  excellent 
results. 


ordering  merchants  to  form  stock  companies  for  railroad 
building  outlines  the  present  railroad  policy  of  China.  There 
is  a  strong  determination  on  the  part  of  the  Government  to 
exclude  foreign  capital  and  foreign  control.  There  is  reason 
to  believe,  however,  that  this  determination  will  Kive  way 
before  the  magnitude  of  the  undertaking  which  will  bring 
to  light  the  Inexperience  of  the  Chinese  managers.  There 
will  then  be  a  great  field  open  there  to  foreign  railroad  en- 
terprise. 

This  field  has  already  attracted  great  attention,  and  it  will 
doubtless  be  eagerly  disputed  by  the  representatives  of  the 
railroad  interests  of  various  nationalities.  United  States 
Minister  Denby  has  urged  on  the  Chinese  authorities  the 
pre-eminence  of  the  Americans  in  railroad  construction,  and 
in  the  manufacture  of  all  those  products  which  China's  rail- 
road system  will  in  time  require.  It  would  be  mach  to  be 
regretted  should  this  market  be  allowed  to  pass  without  an 
effort  into  the  hands  of  others. 

Concerning  another  enterprise,  the  North  China  Herald 
of  Jan.  17, 18M,  says  :  It  is  reported,  upon  what  seems  to  be 
good  authority,  that  the  Liangkiang  viceregal  government 
has  given  the  construction  of  the  Shanghai-Soochow  Rail- 
way to  a  cosmopolitan  syndicate,  at  the  head  of  which  is 
a  Belgian.  The  Chinese  are  to  borrow  the  money  for  con- 
struction from  the  syndicate,  the  loan  to  be  repaid  in  in- 
stallments beginning  from  the  third  or  fourth  year  after 
trains  have  commenced  running  between  the  two  cities. 
The  object  of  this  is  to  make  the  railroad  obstructionists  in 
Peking  believe  that  Chinese  capital  has  been  employed  in 
the  construction  of  the  road.  The  terminus  of  this  railway 
is  to  be  at  Sinza  (Chinese  territory),  where  also  will  be  the 
freight  and  passenger  ofSces  of  the  semi-government  steam- 
boat line  to  run  between  Shanghai,  Soochowand  Hangchow. 


Station  Name  Boards. 


Chinese  Railway   Projects. 

Advance  sheets  of  consular  reports  for  March  contain  a 
commuoication  from  the  Unit  ed  States  minister  at  Peking, 
on  railroad  enterprises  in  China,  from  which  it  appears  that 
a  decree  has  been  issued  by  the  Emperor,  placing  the  con- 
struction of  the  railroad  from  Tientsin  to  Lu  Kou  Bridge, 
eight  miles  west  of  Peking,  in  the  hands  of  Hu  Chiifen,  a 
native  of  Kwangri  province,  holdin  g  the  rank  of  provincial 
judge,  and  a  man  who  has  had  some  experience  with  the 
Tientsin  railroad.  The  cost  of  the  line  (approximately  70 
miles)  is  stated  in  the  decree  to  be  2,400,000  taels  (about 
t^,000,000  United  States  currency),  or  more  than  $28,000  per 
mile.  An  American  engineer  recently  estimated  the  cost  of 
this  line  at  $20,000  per  mile,  with  rolling  stock  and  equip- 
ment complete.  The  proposed  route  presents  no  di£BcnIties 
except  the  necessity  of  high  embankments  and  numerous 
drains  and  culverts  in  certain  localities  to  cope  with  annual 
floods.  It  is  understood  that  Mr.  Ho's  instructions  are  to 
employ  no  foreign  capital  whatever.  He  ia  said  to  have  al- 
ready 4,000,000  taels  at  his  comm  ^  r<i) ,  and  It  is  said  he  pro- 
poses to  finish  the  line  within  a  year.    A  part  of  the  decree 


On  account  of  the  many  complaints  received  by  the  British 
Board  of  Trade  as  to  the  inconvenience  caused  to  the  travel- 
ing public  by  the  ineffective  manner  in  which  the  station 
names  are  indicated  at  railway  stations,  a  circular  was  sent 
out  to  the  various  railway  companies  of  the  United  King- 
dom asking  them  to  state  what  steps  they  proposed  to  take 
in  order  to  deal  effectively  with  the  subject.  The  replies  to 
this  circular  are  contained  in  a  blue  book  Just  issued. 
Among  the  various  companies  whose  answers  are  given,  the 
Great  Northern  Railway  Company  state  that  they  have  de- 
cided, with  a  view  to  keeping  the  names  of  the  station  dis- 
tinct from  advertisements,  to  show  the  names  on  angular 
boards  projecting  from  the  station  walls,  and  also  on  plat- 
form lamps,  and,  when  practicable,  waiting-room  windows. 
The  Great  Western  Company  report  that  they  have  taken 
steps  to  provide  distinctive  name-plates  at  all  new  stations, 
and  to  rearrange  those  at  existing  stations  (when  these 
stations  are  renovated),  so  as  to  leave  a  space  of  12  inches 
between  the  name-ltoards  and  advertisemeats.  A  standard 
pattern  o^  name-board  has  been  adopted,  and  the  lioards  are 
fixed  in  prominent  positions.  The  names  are  also  shown  on 
lamps  and  seats.  The  Metropolitan  Company  report  that 
the  names  are  shown  at  their  stations  on  boards  and 
platform  lamps  and  seats,  and  that  they  have  given  notice 
that  all  advertisements  must  be  removed  18  in.  clear  of  the 
name-boards.  They  have  also  provided  additional  boards, 
which,  to  prevent  confusion  with  advertisements,  bear  the 
word  "station."  The  Metropolitan  District  Railway,  after 
describing  the  way  in  which  the  names  are  displayed  at 
their  stations,  add  that  they  have  also  decided  to  adopt  an 
apparatus  for  automatically  indicating  in  each  compartment 
the.name  of  thestatioa  the.train  is  approackinji.    The  Cal- 


edonian Company  propose  to  make  arrangements  to  prevent 
advertisements  from  being  placed  in  close  proximity  to  the 
name-boards.  The  majority  of  the  other  companies  express 
the  opinioa  that  their  present  arrangements  in  respest  to 
station  names  are  satisfactory ;  but  a  number  of  |them  add 
that  they  will  be  glad  to  consider  any  recommendation 
which  may  be  made  to  them  on  the  subject. 

It  would  be  in  order  if  we  had  a  national  Board  of  Trade  to 
make  a  similar  inquiry  in  this  country.  The  elevated  rail- 
road in  New  York  especially  should  improve  its  signs  for 
the  use  of  travelers  at  nitcht.  The  names  of  the  stations 
should  be  inscribed  in  some  way  in  the  glass  globes  of  the 
gas  lights.  It  is  now  very  difficult  for  a  straager,  or  even 
native  New  Yorkers,  to  tell  what  station  "  he  is  at "  in  the 
nieht. 


Contributions  to  Practical  Railroad  Information. 


Ohemiatry  Applied  to  Railroada. 
SECOND  SERIBS— CHEMICAL  METHODS. 


XVIL— HKTHOD     OF     DETERMIMNQ     PROPORTIONS    OF    OIL, 

FIGMENT  AND  MOLSTUBE,  OB  DEFICIENCY  OF  HYDRATION 

IN  FREIGHT  CAR  COLOR. 


Bt  C.  B.  Dudley,  Chemist,  and  F.  N.  Pease,  Assistant 

Chemist,  of  the  Pennsylvania  Railroad. 

(Coprriaht,  1891,  by  C.  B.  Dudley  and  F.  N,  Pease.) 

explanatory. 
The  standard  freight  car  oolor  of  the  Pennsylvania  Rail- 
road Company  is  bought  in  paste  form,  and  the  paste 
must  contain  nothing  but  oil,  pigment  and  moisture.    The 
moisture  and  other  volatile  constitnents  must  not  exceed 
2  per  cent,  of  the  weight  of  the  paste,  and  the  paste  must 
not  be  a  "  liver  "  when  received,    The  oil  must  be  pure 
raw  linseed  oil,  and  must  not  be  less  than  23  nor  more 
than  27  per  cent,  of  the  weight  of  the  paste.    In  deter- 
mining the  proportions  of  oil,  pigment  and  moisture,  or 
other  volatile  constituents,  the  oil  must  be  heated  before 
weighing  to  250  degrees  Fahrenheit,  and  the    pigment 
must  be  dried  before  weighing  at  from   60  to  00  degrees 
Fahrenheit  in  air  which  has  been  artifically  deprived  of 
moisture.      The  inert  material  in  the  pigment  may  be 
sulphate  of  calcium  or  gypsum,  silica,  kaolin,  soapstone 
or   asbestine,   the  two  former  preferred.      Carbonate  of 
calcium  must  be  present  to  the  extent  of  2  per  cent.,  but 
must  not  exceed  6  per  cent,  of  the  weight  of  the  pig- 
ment.   Ground  feldspar  is  not  desired,  and barytes  or  sul- 
phate of  t>arium,  organic  coloring  matters  and  caustic 
substances   are    excluded.      The  pigment   roust    contain 
not  less   than   20   per    cent,   of  sesquioxide  of   iron,  and 
if  sulphate  of  calcium   or  gypsum    is  present,  it   must   be 
fully   bydrated.      The   paste   must   conform    to  standard 
shade,  and  must  pass  test  for  fine  grinding. 

OPERATION. 

Weigh  a  six-ounce  Erlenmeyer  flask  and  then  introduce 
five  grams  of  the  paste  to  be  examined.  The  manipula- 
tion of  the  paste  is  not  entirely  easy.  It  is  best  to  weigh 
the  material  into  the  flask,  using  a  narrow  spatula  to  trans- 
fer it  and  taking  great  pains  to  prevent  any  of  the  paste 
from  getting  on  the  outside  of  the  flask,  or  near  the  top  on 
the  inside.  Fill  the  flask  about  one-third  full  with  38 
degrees  Beaume  gravity  gasoline,  and  agitate  with  a  rotary 
motion  in  a  horizontal  plane,  until  the  paste  is  all  decom- 
posed. Now  add  more  gasoline  and  agitate  in  the  same 
way  to  secure  mixing,  until  the  flask  is  about  two-thirds 
full,  and  finally  add  gasoline  from  the  jet  of  a  wash  bottle, 
so  as  to  mix  as  thoroughly  as  possible,  until  the  flask  is 
nearly  full.  Cork  loosely,  without  permitting  the  liquid 
to  touch  the  cork,  and  allow  to  settle,  which  may  require 
from  two  hours  to  two  days.  When  the  liquid  is  clear, 
carefully  remove  the  cork,  and  decant  the  liquid  into  a  tali 
lipless  beaker,  holding  about  nine  ounces.  By  using  suf- 
ficient care,  the  liquid  may  be  decanted  down  so  that  not 
over  five  cubic  centimeters  are  left  in  the  flask.  Some 
skill  and  a  little  experience  are  required  to  secure  this  re- 
sult. Incline  the  flask  and  allow  perhaps  half  the  liquid 
to  run  out  Then  if  the  pigment  has  not  already  collected 
at  the  lowermost  point  of  the  flask,  keep  the  flask  inclined 
just  80  the  liquid  will  not  run  out,  and  assist  the  collection 
of  the  pigment  at  the  lowermost  point,  by  striking  the 
flask  gently  against  the  desk.  If  this  operation  roiles 
the  liquid  near  the  bottom  of  the  flask,  place  it 
still  inclined  in  the  top  of  a  l)eaker  or  other  support 
and  allow  to  settle  again,  which  usually  takes  only  a  short 
time.  Then  continue  the  decantation  until  the  limit  is 
reached.  Place  the  beaker  where  the  temperature  is  a  lit- 
tle above  the  boiling  point  of  the  liquid,  and  where  there 
are  no  naked  lights  and  then  fill  the  flask  with  gasoline 
again  in  the  manner  before  described.  Allow  to  settle  a 
second  time,  and  repeat  the  decantation  in  the  same  man- 
ner. Enough  of  the  liquid  in  the  beaker  will,  if  the 
evaporation  is  properly  managed,  go  off  while  the  pigment 
is  settling  the  second  time  to  furnish  room  for  the  liquid 
for  the  second  decantation.  Evaporate  the  liquid  in  the 
beaker  as  tiefore,  gradually  raising  the  temperature  as  the 
liquid  will  bear  it,  until  a  temperature  of  250  degrees 
Fahrenheit  is  reached.  Cool  and  weigh  from  time  to  time, 
and  continue  the  heating  at  the  same  temperature  until 
constant  weight  is  obtained.  This  weight,  minus  the 
weight  of  the  beaker,  is  the  weight  of  the  oil.  After  the 
second  decantation  add  to  the  flask 'containing  the  pigment 
three  or  four  cubic  centimeters  of  a  mixture  ef  equal  parts 
of  ethyl  alcohol  and  distilled  water,  agitate^  to  secure 
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thorouRh  mixing,  cork  with  a  double  perforated  rubber 
cork  carrying  two  tubes,  one  of  which  reaches  to  within  an 
inch  of  the  bottom,  and  attach  the  other  to  a  steam  or 
water  aspirator,  or  other  means  of  drawing  air  through  the 
flask.  The  air  drawn  into  ^the  flask  should  not  carry  dirt, 
or  injurious  gases  along  with  it.  The  gasoline,  the  alcohol 
and  the  principal  portion  of  the  added  water  are  removed 
in  the  course  of  a  few  hours.  As  soon  as  the  visible  liquid 
has  disappeared,  attach  to  the  air  inlet  tube  an  arrange- 
ment for  passing  the  air  through  concentrated  oil  of  vitriol, 
and  continue  the  drying  until  the  flask  containing  the  pig- 
ment shows  constant  weight.  Deduct  the  weight  of  the 
flask  from  this  weight,  and  proceed  as  ^explained  under 
calculations. 

APPARATtJe  AND  REAGENTS. 

The  flasks  and  beakers  rehired  are  perhaps  sufficiently 
designated  above. 

The  arrangement  for  taking  moisture  out  of  the  air  used 
in  drying  the  pigment  by  causing  it  to  bubble  through  con- 
centrated oil  of  vitriol  may,  perhaps,  be  readily  improvised 
in  every  laboratory.  Drechsel's  wash  bottles  for  washing 
gas,  with  ground  glass  joint,  are  very  convenient  for  this 
purpose. 

The  gasoline  specified  is  readily  obtained  in  the  market^ 
It  is  best  to  obtain  it  in  tin  cans  and  every  new  shipment 
should  be  tested.  If  the  same  amount  used  in  an  analysis 
leaves  a  weighable  residue,  when  a  blank  oil  determination 
is  made,  a  correction  corresponding  to  this  should  of  course 
be  made.  It  is  better,  however,  to  secure  such  a  grade  of 
gasoline,  that  no  residue  will  be  left.  If  the  gasoline  is 
not  shipped  or  stored  in  wood  or  dirty  cans,  very  little  dif- 
ficulty will  occur. 

The  ethyl  alcohol  is  the  ordinary  95  per  cent,  alcohol  of 
the  market,  and  the  ether  mentioned  later  is  the  ordinary 
commercial  sulphuric  ether  of  the  United  States  Pharma- 
copia. 

CALCULATIONS. 

The  weight  obtained  by  deducting  the  weight  of  the 
beaker  from  the  constant  weight  of  the  beaker  and  oil  as 
above  described,  gives  the  weight  of  oil  in  .5  grammes  of 
the  paste.  Let  us  suppose  this  to  be  1.1865  grammes. 
Then  the  percentage  of  oil  would  be  (1.1865  x  100  -s-  5) 
83.73.  Also  if  the  pigment  in  the  paste  were  fully  hy- 
drated,  the  weight  of  the  flask  and  pigment,  minus  the 
weight  of  the  flask,  gives  the  weight  of  the  pigment  in 
five  grammes  of  the  paste.  Suppose  this  to  be  3.7240 
grammes.  Then  the  percentage  of  pigment  would  be 
(3.7340  X  100  -f-  5)  74.48.  In  this  case,  if  no  volatile  con- 
stituent but  moisture  is  present,  the  moisture  would  be 
100  —  (23.73  +  74.48)  1.79  per  cent.,  the  moisture  being 
determined,  as  is  seen,  by  difference.  In  case  the  pigment 
in  the  paste  was  not  fully  hydrated,  the  water  added  with 
the  alcohol  accomplishe<«  this  result,  and  the  sum  of  the 
oil  and  pigment,  provided  no  other  volatile  constituent 
was  present,  always  exceeds  100  per  cent.,  the  excess  rep- 
resenting the  deficiency  of  hydration  of  the  pigment,  as 
is  readily  seen. 

M.  S.   Ct  NOTES  AND  PRECAtJTIONS. 

It  is  quite  apparent  that  this  method  involves  as  its  prin- 
cipal features  the  insolubility  of  the  pigment  in  gasoline, 
the  solubility  of  the  oil  in  the  same  menstruum,  and  the 
volatility  «f  the  gasoline  without  vaporizing  either  the 
oil  or  the  pigment. 

It  frequently  happens  that  samples  of  paste  are  found 
the  pigment  of  which  settles  very  slowly.     With  many  of 
these  samples,  the  addition  of  3  to  5  cubic  centimeters  of  a 
mixture  of  equal  parts'of  ethyl  alcohol  and  distilled  water 
whil"  decomposing  the  paste,  facilitates  the  setthng. 

It  is  best  to  add  this  alcohol  and  water  before  the  second 
addition  of  gasoline  in  order  to  secure  thorough  mixing. 
After  a  little  experience  is  gained,  the  behavior  of  the  pig- 
ment when  the  paste  is  decomposed  and  before  the  second 
addition  of  gasoline,  is^something  of  a  guide  as  to  whether 
the  alcohol  and  water  are  needed.  If  the  pigment  shows  a 
disposicioQ  to  settle  off  readily  on  allowing  the  flask  to  stand 
a  few  minutes,  the  alcohol  and  water  will  probably  not  be 
needed.  If  there  is  no  such  disposition,  it  is  better  to  add 
thera.  No  harm  results  from  the  addition,  and  some  opera- 
tors prefer  to  always  add  the  alcohol  and  water.  With  a 
very  obstinate  paste  which  settles  very  slowly,  or  indeed 
refuses  to  settle  clear  after  considerable  time,  it  is  usually 
best  to  start  afresh  and  use  ether  in  place  of  the  first  addi- 
tion of  gasoline,  and  sometimes  ether  may  be  used  to  ad- 
vantage throughout. 

There  is  considerable  evidence  that  the  rapid  settling  of 
the  pigment  is  a  question  of  the  hydration.  During  the 
grinding  the  mills  usually  become  quite  warm,  and  the 
tendency  is  to  de-hydrate  both  the  sulphate  of  calcium 
and  the  clay,  both  of  which  ui-e  almost  universally  present 
i  1  greater  or  less  'amount  in  freight  car  color.  Alcohol 
containing  small  amounts  of  water  is  slightly  soluble  in 
gasoline,  and  its  presence,  therefore,  facilitates  the  trans- 
fer of  the  water  to  the  pigment.  Also  commercial  ether 
contains  small  amounts  of  water,  and  this  is  apparently 
trinsferred  to  the  pigment  in  the  same  manner.  With 
some  paints  a  coagulation  of  the  pigment  in  flakes,  and 
almost  immediate  tendency  to  settle,  follow  the  addition 
of  the  alcohol  and  water,  or  the  use  of  the  ether. 

It  should  be  stated,  that,  notwithstanding  all  precautions, 
it  sometimes  happens  that  some  extremely  fine  portions  of 
the  pigment  refuse  to  settle,  even  after  a  day  or  two, 
leaving  a  slight  tint  or  opalescence  in  the  liquid,    No 


method  is  known  of  overcoming  this  difSculty,  but  it  is 
believed  that  the  error  resulting  does  not  exceed  a  small 
fraction  of  one  per  cent. 

If  the  psiste  contains  35  per  cent,  of  oil,  as  is  desired  and 
expected,  the  amount  of  oil  in  five  grammes  would  be 
1.2500  grammes.  About  150  cubic  centimeters  of  liquid  is 
present  before  the  first  decantation,  and  by  the  supposition 
five  one-hundred  and  fiftieths  of  this  are  left  after  the  de- 
cantation is  finished.  That  is  (1.2500x5-8-150)  0.0416 
gramme  of  oil  are  left.  But  if  the  directions  are  followed, 
five  one-hundred  and  fiftieths  of  this  are  left  after  the  sec- 
ond decantation,  that  is  (0.0416  X  5  -s-  150)  0.0013  gramme 
of  oil  are  left  with  the  pigment  and  weighed  with  it.  This 
amounts  to  an  error  of  (0.0013  X  100  -i-  5)  0.026  per  cent. 
If  greater  accuracy  than  this  is  desired,  a  third  treatment 
with  gasoline  can  be  employed. 

The  separation  of  the  liquid  from  the  pigment  by  decant- 
ation 18  much  better  than  to  use  a  siphon.  Formerly  a 
siphon  was  employed,  but  it  was  found  that  there  was  a 
little  loss  due  to  material  adhering  to  the  siphon,  and  also 
the  liquid  could  not  be  drawn  off  so  as  to  leave  as  small  a 
volume  behind,  on  account  of  the  currents  at  the  iulet  end 
disturbing  the  pigment.     •.■;;.':- 

It  is  probable  that  there  is  a  slight  oxidation  of  the  oil 
during  the  evaporation  and  subsequent  drying  to  constant 
weight.  Direct  experiments  on  oil  free  from  moisture, 
however,  show  that  the  change  in  weight  due  to  this  oxi- 
dation is  very  small.  MQlder  has  shown  that  during  ex- 
posure to  the  air,  especially  at  high  temperatures,  linseed" 
oil  loses  carbon  and  possibly  hydrogen,  while  it  gains 
oxygen,  and  experiments  made  for  the  purpose  show  that 
the  loss  and  gain  very  nearly^balance  each  other,  so  that 
the  error  introduced  during  the  drying  can  safely  be 
ignored. 

The  directions  require  that  both  the  oi!  and  pigment  be 
dried  until  constant  weight  is  obtained.  It  is  probable  that, 
especially  with  the  oil,  absolute  constant  weight  would 
never  be  obtained.    If  the  difference  between  two  weigh- 
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rails.  During  the  wet  season  of  the  year  it  appears  that 
there  is  no  necessity  for  lubricating  the  rails.  Experience 
shows  that  in  dry  weather  it  is  advisable  that  the  line 
watchman  should  lubricate  the  rails  every  fire  days, 
although,  doubtless,  the  frequency  ©f  the  lubrication  will 
depend  upon  the  amount  of  traffic.  On  the  Hartz  line  it 
is  said  the  trains  are  hauled  by  six-wheel  coupled  engines, 
with  trailing  Bissel  pony  truck.  Prior  to  the  introduction 
of  graphite  lubrication,  the  tires  had  to  be  turned  every 
four  or  five  months.  The  original  tire  material,  which 
was  too  soft,  was  replaced  by  Krupp  crucil)le  cast-steel, 
and,  at  the  same  time,  the  lubrication  of  the  outer  rails 
introduced.  The  tires  now  need  turning  only  after  they 
have  been  in  service  18  months  to  two  years.  The  same 
lubricant  is  also  used  on  the  sections  of  the  road  which  are 
worked  on  the  Abt  system  for  lubricating  the  rack  and 
spur  wheels. 


An  Effiactive  Truss  for  Coal  Car  Sides. 


The  trussing  of  coal  car  aides  to  prevent  their  bulging 
under  the  pressure  from  the  load  is  a  problem  tliat  has  sel- 
dom been  settled  satisfactorily.  It  was  made  the  subject 
of  a  report  by  a  committee  to  the  Master  Car  Builders 
Association  in  June.  1895.  but  the  methods  recommended 
for  strengthening  the  sides  did  not  appear  to  meet  with 
approval,  either  because  they  were  considered  ineffective 
or  because  they  were  patented  and  therefore  could  not  re- 
ceive the  oflftcial  endorsement  of  the  association. 

In  the  accompanying  illustration  we  show  a  method  in 
use  on  the  Chicago.  Milwaukee  &  St.  Paul  Railv.-ay, 
which  appears  to  us  to  be  very  neat  and  effective.  We 
are  indebted  to  Mr.  J.  N.  Barr.  Superintendent  of  Motive 
Power,  and  Mr.  Geo.  Gibbs.  Mechanical  Engineer  of  the 
road,  for  our  drawings  and  information.  It  will  he  seen 
♦hat  the  stakes  are  secured  to  the  side  sills  in  the  usual 
fashion,  but  at  a  point  about  6^  inches  above  the  floor  are 
provided  with  a  beveled  surface  which  forms  the  seat  for  a 
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ings  an  hour  apart  does  not  exceed  one  or  possibly  two 
milligrams,  the  resulting  error  will  be  small,  as  is  readily 
seen,  as  to  have  no  practical  importance. 

The  directions  to  put  the  paste  low  down  in  the  flask 
during  the  weighing,  and  to  prevent  the  liquid  from  touch- 
ing the  cork,  are  perhaps  of  more  importance  than  would 
appear  at  first  sight.  The  difficulty  of  avoiding  loss  while 
decomposing  the  paste,  if  it  is  near  the  top  of  the  flask,  is 
quite  considerable,  and  the  loss  if  the  liquid  touches  the 
cork  is  much  more  than  would  be  supposed . 

Gasoline  is  quite  sensitive  to  changes  of  temperature,and 
its  vapor  tension  even  at  ordinary  temperatures  is  quite 
considerable.  If  the  flask  is  tightly  corked,  therefore.there 
is  dangerof  loss  of  both  flask  and  its  contents. 

If  the  pigment  is  fully  hydrated,  the  amounts  of  pig- 
ment, liquid  and  moisture, 'or  other  volatile  constituents 
are  given  by  the  method  with  all  the  accuracy  that  is  nec- 
essary in  ttie  analysis  of  such  a  product  as  freight  car  color. 
But  if,  as  frequently  happens,  the  pigment  is  not  fully  hy- 
drated. it  is  evident  that  benzine, 'turpentine  or  some  other 
volatile  substance,  could  be  added  equal  in  amount  to  the 
lack  of  hydration  of  pigment,  without  this  fact  being  re- 
vealed by  the  method  as  described.  In  cases  where  such  ad* 
ditions  are  suspected,  their  presence  or  absence  is  deter- 
mined by  other  tests,  especially  by  distilling  over  the  vola- 
tile constituents  from  a  portion  of  the  paste  and  examina- 
tion of  the  distillate.  The  temptation  to  put  volatile  con- 
stituents into  a  paste  is  not  very  great,  however,  since,  as 
stated  above,  owing  to  the  heat  of  the  mills,  the  loss 
of  such  volatile  constituents  during  grinding  would  be 
quite  considerable. 


nut  and  washer  on  the  end  of  a  truss  rod  that  paans 
through  the  stake  and  down  under  the  intermediate  and 
center  sills  and  up  to  the  stake  on  the  other  side.  The  truss 
rod  is  made  thref  -quarters  inch  in  diameter  and  is  pro- 
vided with  a  turn-buckle  at  the  center.  Saddles  ar»  pro- 
vided under  the  intermediate  sills  which  may  be  in  the 
form  of  castings  or  simply  an  angle  iron  secured  to  the 
corner  of  the  sill. 

This  construction  has  the  advantage  of  not  encroaching 
on  the  coal  space  in  the  car,  and  not  being  in  any  way 
attached  to  the  side  sills  it  counteracts  the  tendency  of 
the  load  to  push  or  "  roll"  them  out,  an  evil  which  most 
methods  do  not  overcome.  It  is  simple,  and  has  t»een  found 
to  be  quite  effective.  In  cars  34  feet  long  inside,  and  with 
sides  3  feet  high,  four  of  these  trusses  are  employed.  In 
addition  to  the  trusses  and  t'^e  fastenings  at  the  end  boards 
or  gates,  the  sides  are  further  held  by  straps  on  the  inside, 
bent  over  at  the  top  and  terminating  at  the  bottom  in  bolts 
which  pass  through  the  side  sills.  These  are  also  shown  in 
our  drawing,  and  form  a  construction  well  known  to  our 
readers.  Those  seeking  a  remedy  for  bulging  sides  of  coal 
cars  might  do  well  to  give  the  method  of  trussing  here 
shown  a  trial. 


On  the  Halberstadt-Blankenburg  Railway  in  Germany 
graphite  is  used  successfully  for  lubricating  the  inner  ver- 
tical faces  of  the  outer  rail-heads  on  curves.  It  is  groimd 
very  finely  and  mixed  with  just  enough  water  to  form  a 
thick  paste,  and  when  applied  to  the  rails  dries  quickly, 
and  the  thin  layers  formed  adhere  a  reasonable  time  to  the 


jConvenience  and  Efficiency  of  Locomotive  Design 

The  followinK  very  sensible  .suKgestions  on  this  subject 
are  made  in  an  article  written  for  the  Railvny  Herald,  the 
author  of  which  sii^ns  himself  J.  H.  .lenkins.  Engine  Driver, 
Swansea  Dock  Railway: 

•'The  object  iu  writing  the  article,**  he  says,  "is  to  point 
out  that  the  things  which  are  of  vital  importance  to  drivers 
and  firemen  for  the  proper  manipulation  of  the  machine 
such  as  the  convenient  position  of  tool  boxes,  sand  boxes, 
brakes,  levers,  etc..  are  left  to  look  after  themselves 
Indeed,  things  which  appear  to  be  mere  trifle«  to  desifrnera. 
are,  if  not  convenient  and  efficient,  'mountains  of  vexation* 
to  the  men. 

"Of  course,  we  are  [progressing  in  many  things  Jbut  we 


86 


AMERICAN    ENGINEER,    CAR    BUILDER 


April,  1896 


are  too  slow.  It  seems  that  once  we  get  into  a  slovenly  way 
of  working,  use  becomes  second  nature,  and  we  stay  there 
until  by  mishap — sacrifice  of  limb,  life,  and  property- -some 
important  change  is  forced  upon  us.  As  a  proof  of  this  snail- 
like  progression,  look  bow  we  bore  the  wet  sand-box  f»r 
years,  notwitbstandiag  the  terrible  risk.  Why.  it  makes 
one  shudder  to  think  of  the  poor  fireman  out  on  the  leading 
end  on  a  dark,  stormy  night,  holding  on  for  his  life  with  one 
band  and  sanding  with  the  other;  the  rain  on  one  side 
beating  through  his  clothes  to  his  very  skin  ;  the  heat  of  the 
amoke-box  on  the  other,  scorching  him,  to  say  nothing  of  an 


Back  of  the  coal  space  the  tank  is  perfectly  plain,  with  no 
"  dickey."  The  manhole  is  placed  well  back,  and  grabirons 
are  placed  across  the  back   and  along  the  sides.    Tbe  bood 

contains  good  tool  boxes  over  each  water-leg,  and  the  tii- 
angular  space  between  the  back  slope  sheet  and  tbe  lop  of 
tbe  tank  is  also  utilized  for  a  tool  box  four  feet  long,  and  with 
a  door  12  inches  by  36  inches,  accessible  from  tbe  top  of  tbe 
tank,  as  shown. 
The  sides  and  back  of  the  tank  are  braced   with   tee-iron* 

The  slope  sheet  is  subi-tantially  supported.     Nodasbersare 
used,  asd  they  have  not  been  found  necessary.  The  tank  is  19 
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occa.sional  red-hot  cinder  which  had  a  way  of  landing,  with 
devilish  precision  between  the  collar  of  his  coat  and  bis 
neck. 

"  With  regard  to  tool-boxes  being  placed  on  the  back  of 
the  tenders,  and  the  number  of  men  who  are  knocked  off 
and  mangled  continually.it  will  be  sufficient  to  observe  that, 
like  the  Armenian  atrociiies,  we  are  getting  used  to  them. 

"These  things  cast  a  sad  reflection  upon  our  'big  onex,' 
and  it  is  to  be  earnestly  hoped  that  the  Herald,  which  has 
always  cast  its  strong  rays  of  light  into  many  dark  places  of 
railwaydom,  may  again  be  the  means  of  bringing  alK>ut  a 
speedy  change  in  these  things  also. 

"We  now  come  to  a  matter  which   is  of  the  utmost    im- 
portance to  enginemen,  and  which  really  is  tbe  main   object 
of  the  writer— i.  <■.,  the  gage-gla.ss.     It  has  been  the  practice 
for  many  years,  and  is  now  to  a  great  extent,  on  the  London 
&  North  Western  Railway,  to  connect  the  steam-gage  pipe  to 
the  top  cock  of  tbe  gage-glass.     Now  tbe   folly  and  disad 
vantage  of  this  arrangement  is  apparent,  even  to  the  most 
Bupertlcial  observer.    In  the  event  of  the  steam-gage  failing 
the  gage-glass  would  have  to  be  shut  oil  too,  and  vice  versa. 
"  .Just  think  for  a  moment  of  the  sorry  plight  of  the  driver 
and  fireman  who,  on  some  rough  night,  have  all  they  can  do 
to  get  along  ;  a  glass  bursts,  perhaps  when   entering  some 
important  junction  ;  after  a  minute  or  so  of  battling  with 
the  overpowering  steam  and  water,  tbe  cocks  are  shut  off. 
Now,  it  is  a  trial  in  itself  to  bare  no  means  of  ascertaining 
the  level  of  tbe  water  in  tbe  boiler  ;  but  the  trouble  in  this 
case  is  that  the  steam-gage  is  now  no  longer  in  communica- 
tion with  the  boiler  ;  consequently  they  have  to  get  along 
without  both,  or  until  an  opportunity  occurs   on  tbe  road  to 
pat  one  in.    True,  there  are  try  cocks,  but  these  are  usually 
such  paltry  things  that  tbey  often  get  neglected.    Then, 
again,  the  automatic  cocks  which  are  fitted  to  many  of  this 
company's  engines,  though  independent  of  the  steam-gage, 
are  not  efl^cient ;  in  fact,  there  are   many  instances   where 
trains  have  had  to  be  given  up  through  these  cocks  failing. 
"  In  my  humble  opinion,  all  boilers  should  be  fitted  with 
two  automatic  gage-glasses,  independent  of  the  steam  gage, 
and  so  constructed  that,  in  tbe  case  of  failure,  they  could  be 
shut  off  by  hand.    I  have  used  them,  and  speak  from  experi- 
ence, and  can   testify   to  the  convenience  and  efficiency  of 
such  an  arrangement." 


feet  long,  (» feet  H  inches  wide,  and  4  feet  high.  The  coal  space 
is  4  feet  4  inches  wide,  and  IN  inches  higher  than  the  rest  of 
the  tank.  These  tanks  have  been  built  in  two  sizes,  the 
second  of  which  is  shown  in  dotted  lines.  As  shown  in  full 
lines  they  hold  4.:J00  gallons  of  water  and  seven  tons  of  coal 
With  tbe  enlarged  coal  space  the  water  capacity  is  4,0t0  gal- 
lons and  8>^  tons  of  coal.  Tbe  tanks  have  a  very  neat  ap- 
pearance. 


Protection  of  Water  Oage  Olaases. 


Mr.  F.  W.  Webb,  of  the  London  &  .Noith-Wesrem  Rail- 
way. proiKiees  tho  use  of  a  spiral  wire  spring  encircling  glass 
tubes,  as  shown  in  the  engraving  in  Fig.  1  as  a  protection 
to  men  from  the  breakingof  such  tu lies.  The  spring  forms 
a  good  support  or  backing  to  the  glass,  and  when  breakage 
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The  Chicago,^  Burlington  &  Quincy  Railroad  put  in  ser- 
vice some  months  ago  several  locomotive  tanks  so  designed 
that  all  the  coal  carried  would  come  down  within  reach 
of  the  fireman  by  the  action  of  gravity.  Our  illustrations 
show  the  construction  clearly.  The  coal  space  has  a  sloping 
back  which  extends  to  a  point  18  inches  above  the  top  of  the 
tank  and  24  inches  back  of  the  junction  of  the  slope  sheet 
with  the  top  plate.  No  coal  is  ca-ried  on  top  of  tbe  tank 
back  of  upper  termination  of  thisslope.  The  tank  is  provided 
with  a  hood  which  extends  3  feet  8  inches  back  from  tbe 
front  ends  of  the  water-legs,  and  back  of  the  hood  there  are 
sloping  sheets  riveted  to  tbe  inside  top  edge  of  the  legs  and 
to  vertical  extensions  of  the  side  sheets.  Thus  all  coal 
carried  over  the  water-legs  will  slide  down  into  the  co»J 
space  as  the  latter  is  partially  emptied. 


,    A  Protection  for  Water  Classes. 

occurs  holds  ih*'  pieces  together  and  prevents  them  scatter- 
ing. It  is  also  claimed  that  tbe  spring  maintains  the  glass 
at  a  more  uniform  temperature.  In  the  event  of  fracture 
the  glass  is  easily  removed  by  slightly  compressing  tbe  wire 
spring,  which  can  then  be  removed  from  the  recesses  in 
which  it  fits  at  the  ends. 

Mr.  Webb  also  refers  to  another  little  improvement  in 
the  packing  for  the  glass  and  which  consists  of  a  con- 
ical brass  shield,  now  commonly  used  for  high-preasure 
gage  glasses.    This  ring  is  flanged  en  the  outside  so  as  to 


rest  on  the  top  of  the  gage  glass  fitting,  and  prevents  the 
india-rubi)er  getting  out  of  shap"  (see  Fig.  2).  This 
Mr.  Webb  states,  results  in  the  conical  packings  lasting 
very  much  longer,  and  also  gets  rid  of  a  good  deal  o 
trouble  which  was  previously  experienced  with  the  india- 
rubber  rings  lief  ore  tbey  were  protected. 


Comparison  of  Meduuaical  Draughts. 


rROM    A    PAPER  READ  BEFORK  THE  INSTITUTION  OF.KROI- 

NKXR8  AMD  SHIPBUILDERS  IN  SCOTLAND,  BT  MB. 

JOHN  THOH,  M.  I.  N.  A. 

I  have  been  led  to  choose  this  subject  through  having 
crossed  the  Atlantic  three  times  in  an  official  capacity,  and 
each  time  in  a  vessel  fitted  with  a  different  arrangement  of 
mechanical  draught. 

My  intention  is  to  mention  tbe  results  obtained  from  the 
arrangements  adopted  in  these  vessels  and  other  systems 
that  have  come  under  my  own  supervision,  and  it  will  be 
instructive  if  other  members  will  give  their  experience  with 
any  other  arrangements. 
The  systems  I  took  notes  from  were: 
/•'tV.s^— The  closed  stoke-hole,  usual  Admiralty  system, 
gratings  covered  over  and  air  forced  into  the  stoke -hole  with 
fans,  and  air-locks  for  allowing  men  to  enter  and  go  out. 

Srcond.  —  The  well-known  Howden  system  of  forced 
draught,  with  the  air  heated  on  the  way  to  the  furnaces  by 
tbe  hot  gases  as  they  pass  to  tbe  funnel. 

r/itrvf.— The  Ellis  and  E^ves  arrangement  of  induced 
draught,  with  tbe  air  heated  on  tbe  way  to  the  furnaces, 
similar  to  Howden's  system,  but  the  fans  in  this  instance 
are  placed  at  tbe  base  of  the  funnel,  and  induce  the  gases 
to  them  (will  be  spoken  of  as  suction  draught  in  this  paper). 
Fourth. — The  closed  ash-pit  arrangement,  with  fans  dis- 
charging direct  to  thu  furnaces,  and  stoke-hole  gratings 
open. 

A.  The  first  arrangement  mentioned,  the  closed  stoke-hole, 
is  still  working  satisfactorily  after  many  years'  use,  and 
does  not  appear  to  injure  the  boilers  as  it  is  worked.  The 
air  pressure  carried  is  ^-inch  in  tbe  stoke-hole,  burning  25.9 
pounds  of  coal  per  square  foot  of  grate,  and  giving  IH.l  in- 
dicated horse  power  per  square  foot  of  grate,  and  .372  indi- 
cated horse  power  per  square  foot  of  heating  surface. 

Tbe  result  of  a  good  passage  with  very  good  American  coa 
was  l.A  pounds  of  coal  per  indicated  horse  power  per  hour 
with  American  coal  the  full  power  developed  is  only  about 
five  per  cent  less  than  the  Welsh  coal. 

This  system  is  very  simple;  although  the  air-locks  are  in- 
convenient, and  all  the  bunkers  require  to  be  air-tight,  as 
the  air  would  escape  from  tbe  stoke-hole  through  them,  as 
the  bunker  doors  must  always  be  left  open  (if  there  is  any 
leakage  the  coal  dust  will  be  blown  on  deck).  The  incon- 
venience of  air-locks  is  not  so  much  felt  in  a  large  steamer, 
where  the  engineer  remains  a  full  watch  in  the  stoke-hole. 
The  stoke-hole' is  very  dirty,  especially  with  Welsh  coal. 
Tbe  temperature  of  the  stoke-hole  was  116  degrees  Fahren- 
heit, with  the  atmosphere  at  62  degrees  Kahreabeit  mean  of 
voyage. 

B.  Howden's,  the  second  system,  fitted  in  a  sister  vessel 
to  the  first,  is  a  decided  advantage  in  many  respects.  The 
stoke-hole  can  be  left  open  to  the  engine  room,  and  is  much 
cleaner,  there  isjuot  so  much  dust  firing  about.  Care  must 
be  taken  to  make  the  uptakes  and  casings  air-tight,  or  the 
arrangement  is  not  so  effective,  as  the  gases  escape  into  tbe 
stock-hole.  This  arrangement  is  worked  with  a  shorter  fire 
bar  and  burning  a  greater  quantity  of  coal  per  square  foot  of 
grate,  owing  to  being  able  to  carry  a  higher  pressure  at  fires 
through  having  valves' for  shutting  off  the  draught  while 
firing. 

Of  course  there  are  more  complications  on  tbe  boiler  front 
which  require  attention,  but  there  Is  an  average  saving  of 
about  eight  per  cent,  in  the  coal  bill  over  tbe  first  system, 
due  to  the  heated  air  and  retarders. 

This  arrangement  is  not  so  suitable  for  American  coal  as  it 
is  for  Welsh  coal.  The  falling  off  in  full  power,  due  to  using 
American  coal  instead  of  Welsh,  is  about  twice  as  much  as 
It  is  in  the  vessel  with  tbe  closed  stoke-hole.  The  tempera- 
ture of  the  stoke-hole  is  about  the  same  as  it  is  with  the 
closed  stoke-hole,  system— 116  degrees,  with  the  atmosphere 
at  61  degrees.  Taking  the  results  from  a  good  voyage  with 
Welsh  coal,  with  3^  inches  air  pressure  at  the  fans,  and  \}i 
inches  at  the  ash-pits,  burning  28.2  pounds  of  coal  per  square 
foot  of  grate,  that  is  with  18.6  I.  H.  P.  per  square  foot  of  grate 
surface  and  .368  I.  H.  P.  per  square  foot  beating'  surface,  the 
consumption  is  1.52  pounds,  of  good  Welsh  coal  per  I.  H.  P- 
per  hour. 

C  gives  tbe  results  from  a  more  recent  arrangement  of 
Howden's  system  on  trial.  When  indicating  on  trial  24.13 
horse-power  per  square  foot  of  bar  surface  and  5.77  per 
square  foot  of  heating  surface,  the  temperature  of  the  funnel 
gases  was  406  degrees  and  air  entering  fires  at  ISO  degrees, 
and  3>g-inch  W.  G.  pressure  of  air  at  fans,  the  heating  sur- 
face cf  air  heating  tubes  equal  about  one-third  beating  sur- 
face of  boiler. 

D.  The  Ellis  and  Eaves  arrangement  is  tbe  latest  system 
of  mechanical  draught,  and  has  been  developed  at  Messrs- 
John  Brown  &  Co.'s,  Sheffield,  where  tbey  have  a  large 
number  of  boilers  working  under  this  system. 

The  combination  of  Howden's  and  Martin's  systems  with 
Serve  tubes  makes  a  comfortable  arrangement.  Tbe  stoker 
hole  is  open  as  with  ordinary  draught— in  fact,  it  is  just 
ordinary  draught  intensified  by  tbe  fans.  Tbe  air  before 
reaching  tbe  furnaces  is  drawn  through  borizoatal  air. 
heating  tubes  The  hot  gases  on  their  way  to  the  funnel 
pass  round  outside  these  tubes  so  that  the  air  is  betted,  as 
in  Howden's  arrangement  on  voyage  mentioned,  to  306  de. 
grees  Fahrenheit,  the  air  drawn  from  above  the  boilers 
entering  tbe  air  tubes  at  117  degrees,  and  at  fan  delivery  or 
funnel  base  305  degrees.  Tb«  heating  surface  of  air-heating 
tubes  was  about  the  same  as  total  heating  surface  of  main 
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)X)iler,  or  three  times  greater  in  pro|>ortion  than  Hovrden's 
arrangement.  There  is,  however,  this  advantage :  the  fur- 
naces are  under  less  pressure  than  the  stoke-hole,  and  a 
certain  quantity  of  cold  air  can  be  allowed  to  enter  from 
the  stoke-hole  below  the  fire-bars.  This  sweetens  the  air  in 
the  stoke-hole,  as  the  air  that  is  taken  away  i*  replaced  by 
pure  air  from  above,  and  any  leakages  about  the  furnace 
fronts  or  culngs  act  in  the  same  way.  dravring  in  air.  The 
temperature  of  the  stoke-hole  was  only  MO  degrees.  A  cer- 
tain amount  of  cold  air  admitted  under  the  fires  does  not 
appear  to  affect  the  economy  much. 

From  experiments  made  at  Sheffield,  it  was  discovered 
that  by  raising  the  firebars  a  few  inches  at  the  back  (instead 
of  lowering  them  at  the  back  in  tbe  usual  way)  the  bars 
would  allow  the  tires  to  be  forced  very  much  more  severely 
and  would  give  no  trouble  when  burning  over  dO  pounds  of 
coal  per  square  foot  of  grate.  Sloping  the  bars  up  toward  the 
bat-k  has  a  further  advantage,  that  it  is  easier  to  »ee  that 
the  whole  of  the  grate  is  covered  through  the  flredoor,  and 
there  is  no  chance  of  tbe  flame  being  blown  in  your  face. 
Another  advantage  the  arrangement  in  this  vessel  pos 
sessed  was  the  control  the  engineer  bad  of  regulating  the 
quantity  of  heated  air  admitted  above  and  below  ttie  bars, 
with  peep-holes  to  watch  the  result  while  regulating.  With 
bituminous  coal  all  the  hot  air  would  be  put  over  the  fires 
and  the  smoke  almost  entirely  consumed. 

The  consumption  per  indicated  horse  power  (on 
voyage)  of  whiLb  particulars  are  given,  wa<<  1.41 
pounds  per  hour  with  soft  coal  (not  South  Wales 
coal),  which  equals  .539  I.  H.  P.  per  square  foot  o 
beating  surface,  and  17.13  I.  H.  P.  per  square  foot  of 
bar  surface,  and  24  2  pounds  of  coal  per  square  foot  of  grate, 
with  3>i'-inch  W.  G.  vacuum  at  fan  and  cblmney,  and  1-incb 
W.  G.  vacuum  at  ash-pit.  .."  ;'■- ,"  :•' .,' 

I  should  mention  that  in  firing  and  Cleaning  fires,  the 
action  of  opening  tbe  door  automatically  closed  off  the 
draught  from  the  furnace  and  prevented  the  cold  air  from 
rushing  in.  At  Shefiield  they  think  this  an  unnecessary 
precaution,  and  I  do  not  think  it  is  adopted  there.  They 
bold  tbe  opinion  that  with  suction  draught  the  heat  imping- 
ing on  the  ends  of  the  tubes  and  tube-plates  is  altogether 
different  to  what  it  is  with  forced  draught.  Th  adherents 
of  suction  draught  say  it  sweeps  clear  of  tbe  ends  of  the 
tubes  and  enters  in  the  center,  while  with  forced  it  impinges 
on  the  tube  ends.  Many  other  engineers  maintain  that  the 
action  is  precisely  the  same  in  each  case  ;  tbe  draught  is  due 
to  difference  of  pressure  at  the  base  of  the  funnel  and  at  the 
furnace  mouth. 

From  experience  at  Sheffield  they  advise  the  air  space  at 
the  back  of  furnace  between  tbe  bars  to  be  reduced,  as  the 
draught  is  more  intense  at  the  back  end  of  grate. 

The  fans  are  about  double  tbe  capacity  in   the  suction  ar- 


bour, with  I^  inches  air  pressure  at  fans.    This  arrange- 
ment has  also  been  working  satisfactorily  for  years. 

The  results  given  are  from  a  similar  arrangement  to  that 
so  well  worked  out  by  Mr.  D.  J.  Dunlop,  Port-Glasgow, 
and  published  in  Engitifering,  March  18,  1892,  fitted  in  the 
yacht  Mira  which  had  the  exciting  race  from  Cloch 
round  the  Cumbraes  with  the  yachc  Uerinionf.  This 
was  a   private  tussle— closed  ashpit  versus  Howden — and 


tained  from  any  of  these  systems,  showing  a  greater  power 
obtained  from  tbe  coal  or  from  the  weight,  but  the  example* 
I  have  taken  are  from  vessels  under  or  about  tbe  same  con- 
ditions for  a  fair  comparison. 

Un  trial,  in  tbe  instances  mentioned,  the  closed  ashpit  ar- 
rangement is  much  superior  to  all  the  others  in  indicated 
horse  power  per  ton  of  machinery,and  Fills  and  Eaveh'  »ystem 
shows  tbe  most  power  per  square  foot  of  beating  surface  on 


The  Ellis  and  Laves  Arrangement  for  Induced  Draught. 


ended  in  a  victory  for  the  closed  ashpit  by  sevetal  minutes. 
Both  yachts  were  de^iigned  by  the  s<ame  naval  architect. 

I  annex  a  sketch  of  Ellis  and  Eaves'  combination.  The 
other  arrangements  are  so  well  known  that  sketches  are 
unnecessary. 

The  sketch  shows  the  arrangement  as  adopted  for  land 
purposes  at  Sheffield.  For  marine  work  I  think  it  would  be 
advisable  to  draw  the  air  through  outside  the  tubes,  and  let 
tbe  coal  gases  pass  through  tbe  tubes;  they  could  then  be 
swept  when  overhauling  in  port  from  outside  the  heating- 
box,  same  as  boiler  tubes. 

In  further  reference  to  tbe  table  of  comparisons  annexed, 
the  first  two  refer  to  mail  steamers  kept  continually  work- 


COMPARISON  OK  MECHANICAL  DRArCHTS. 


KngiDcsand  working  pressure 

I.  H.  P.  per  rquare  foot  of  grate- 
trial        

I.  H.  P.  per  square  foot  of  grate— 
voyage 

I .  H .  P.  per  square  foot  of  beating 
surface — trial 

1.  H.  P.  per  square  foot  of  heating 
surface— voyage 

I.  U.  P.  per  ton  of  boiler  and  ap- 
purtenances—trial   

I.  H.  p.  per  ton  of  boiler  and  ap- 
purtenances— voyage 

Length  of  flrebars — 

Pounds  coal  per  tquare  foot  of 
grate— voyag* 

Pounds  coal  per  I.  H.  P.  at  time 
cards  were  taken 

Pounds  coal  per  I.  H.  P.  per  bour, 
mean  of  voyage 


Qaalitj  and  purposa  used  fo.r. 


A 

Closed  stoke- 
hole system. 


B 

Howden's 

8>  stem. 


Triple. 
160  lbs. 


Triple, 
16C  lbs. 


16  1 


.378 


13.71 
611. 


25.1 


1.6 


18.< 


1S.71 

5  ft.  3  ins. 

tt.8 


1.52 

good 
for 


lb 
American,  very. Welsh 
good  ;  used  used  for  pro 
for  propelling  \  elling  ma 
machinery  chinery  only, 
only. 


C 

Howden's 
system. 


Triple, 
I8U  Iba. 

ii.13 

16.96 

.577 

.105 

16.8 

II  8 
5  ft.  3  ins. 

25.3 

1.4 

1  51 
Soft  coal:   used 
in  main  boilers 
for   all    ship's 
purposes. 


.    D 

Suction 
system. 


Quad  mole, 

200  Iba. 

21.7 

17.13 
.682 
.539 

14.7 

11.6 
5  ft.  9  ins. 

24.2 


CI  oc(d  aebpit 
system. 


l.il 
Soft  coal;    used 
in  main  boilers 
for   a'l   ship's 
purposes. , 


Triple, 
170  lbs. 

22.66 

13.3 
.714 
.418 

19.6 

11.51 
6  ft. 


1  56 
Welsh:    need  Id 
main      boilers 
for    all    ship's 
purposes. 


F 

Natural 

draught  system. 


Triple, 
165  lbs. 

14.73 

10 
.5 
.346 

15.9 

11 
5  ft.  6  ins. 

IS.* 


with  Serve  tubes,  but  I  do  not  think  tbe  full  advantage  of 
these  tubes  has  yet  been  taken  in  designing  boilets.  I  have 
advised  in  boilers  now  building  to  reduce  tbe  number  of  tubes. 
In  that  way  we  get  larger  furnaces,  and  greater  power  from 
tbe  same  dimensions  of  boiler,  and  depend  on  the  heat  ab- 
sorbing power  of  the  Serve  tube  to  make  the  heat  distribut- 
ing furnace  more  eflfective.  The  Serve  tubes  will  be  worth 
paying  for  under  tbeee  conditions.  Howden's  arrangement 
shows  the  greatest  power  per  square  foot  of  grate  both  at 
trial  and  on  voyage,  due  to  using  shorter  firebars. 

From  my  own  experience  I  know  that  each  of  the  systems 
can  be  made  to  work  very  satisfactorily.  The  furnaces  will 
not  give  trouble  with  any  of  these  systems  so  long'as  the  air 
is  properly  admitted,  although,  naturally,  one  would  be  led 
to  suppose  that,  the  heated  air  would  do  tbe  furnace*  less 
damage. 

Tbe  most  economical  arrangements  are  tbe  heaviest,  pro  b- 
ably  because  of  tbe  air-beating  tubes  which  are  employed  in 
these  systems.  When  tbe  length  of  voyaere  is  limited  it  be- 
comes qnestionable  whether  the  increased  economy  is  worth 
obtaining  when  it  is  necessarily  accompanied  by  increased 
weight.  But  in  the  case  of  a  long  voyage  the  smaller  con- 
sumption will  necessitate  less  coal  to  be  carried,  and  so  tbe 
total  weight  of  boilers  and  coal  will  be  less  than  when 
lighter  systems  are  employed. 

The  fans  themselves  are  tbe  most  important  'factor  of  any 
forced  draught  system.    When  the  fans  are  too  small  they 
have  to  be^verdriven,  and  soon  come  to  grief.^  |I  have  found 
that  a  good  empirical  rule  for  the  capacity  of  the  fan  ia— 
Width  at  periphery  x  dia,  x  cir.,  all  in  feet 


1..53 
Soft  coal:   used 
in  main  boilers 
for   all    ship's 
purpose-. 


raogement  of  draught  compared  with  the  other  arrange- 
ments, due  to  the  gases  having  expanded  by  tbe  beat,  and 
tbe  gas  from  the  coal  burned  having  to  pass  through  the 
faas.  Although  double  the  capacity,  tbe  adherents  of  suc- 
tion draught  maintain  the  fans  do  not  require  double  tbe 
power,  as  the  work  done  is  much  the  same,  whether  you  put 
tbe  power  at  either  end  of  the  conduits,  but  tbe  fans,  being 
larger  and  heavier,  have  more  friction,  and  are  said  to  re- 
quire 25  per  cent,  more  power  to  work  them  in  handling  the 
lighter  gases. 

E.  Tbe  Closed  Ashpit  System  is  the  fourth  arrangement 
mentioned.  Although,  perhaps,  tbe  oldest,  this  is  tbe  least 
adopted,  through  the  fear  of  using  cold  air  under  a  high 
pressure.  Tbe  arrangement  works  very  well  if  properly  de- 
signed. You  can  get  a  very  high  power  from  a  light  boiler, 
but  you  most  take  the  precaution  not  to  inject  the  air 
directly  into  the  ashpit;  only  arrange  it  so  that  tbe  air  is  cir- 
culating all  over  the  furnace  front,  and  let  pre8.sure  into  the 
furnace  at  various  parts  above  and  below  the  bars. 

The  stoke  hole  is  quite  open  in  this  system,  and  it  has 
this  advantage  over  all  the  others,  that  you  have  merely  to 
open  the  ashpit  doors  and  stop  the  fans  in  order  to  work 
with  natural  drauj;ht.  Ihe  fans  draw  from  tbe  engine, 
room  or  stoke-hole,  as  desired,  and  keep  the  engine-room 
and  stoke-hole  more  comfortable  than  with  natural  draught. 
You  will  notice  from  the  table  that  with  this  arrangement 
the  power  on  trial  was  very  high  for  the  weight  and  beat, 
ing  surface— 22.6  I.  H.  P.  per  square  foot  of  bar  surface  and 
.714  per  square  foot  of  heating  surface,  with  4  inches  air 
pressure  at  fans  and  2  inches  at  ashpits. 

Under  ortlinary  cruising  conditions  tbe  power  was  re- 
duced to  13.3  pounds  of  coal  per  square  foot  of  bar  surface, 
and  .418  I.  H.  P.  per  square  foot  of  heating  surface.  The  con- 
•umption  was  1.56  pounds  of  Welsh  coal  per  L  H.  P.  per 


ing  [at  full  power.  They  are  exactly  the  same  in  every  re- 
spect, except  the  system  nf  draught  employed.  These  two 
steamers  when  working  under  favorable  conditions,  the 
closed  stoke-hole  made  tbe  f.istest  passages  with  American 
coal  and  the  Howden  system  the  quickest  with  Welsh  coal, 
but  latterly  tbe  closed  stoke-hole  is  quicker,  taking  all  last 
season  on  an  average,  of  six  hours  per  passage.  This  vessel 
was  not  designed  to  suit  Howden  draught  originally,  but  tbe 
boilers  were  designed  to  suit  forced  draught.  The  average 
consumption  of  average  voyages  with  Welsh  and  American 
coal  takes  10  per  cent,  more  coal  per  indicated  horse  power 
than  mentioned  in  table.  The  furnaces  with  the  closed 
stoke-hole  arrangement  stood  quite  as  well  as  with  Howden's 
draught,  but  the  tubes  began  to  leak  at  combustion  chamber 
end,  and  her  boilers  had  to  be  retubed  at  a  much  earlier  date 
than  with  Howden's  draught. 

Altogether,  it  is  a  very  creditable  result  for  the  Admiralty 
system  where  you  can  afford  to  carry  weight  for  engines 
large  enough  for  economical  working  with  a  good  number  of 
expansions. 

The  indicated  hor^e  power  per  ton  of  boilers  and  machin- 
ery is  almost  as  great  in  these  two  express  vessels  on  ordin- 
ary work  as  the  others  on  trial.  This  is  where  the  human 
element  comes  in.  Tbe  indicated  horse  power  per  ton  of 
machinery  is  very  nearly  alike  In  the  other  examples. 

The  second  two  refer  to  swift  cargo  steamers  of  tbe  same 
type. 

Tbe  fifth  column  refers  to  a  yacht  of  1,500  indicated 
horse  power,  showing  that  a  large  horse  power  can  be  ob- 
tained with  this  arrangement  when  necessary.  With  it 
natural  draught  can  be  adopted,  and  save  the  decks  from 
the  discharge  of  ashes  caused  by  farced  draught. 

Generally,  I  have  no  doubt  that  examples  might  be  ob- 
Toyage.    This  should  be  expected,  a*  it  is  the  only  one  fitted 


=  cub.  ft.  of  air  per  rev. 

Allow  for  250  cubic  feet  of  air  per  pound  of  coal  to  allow 
for  leakages,  etc  Of  course  you  will  require  to  see  that  the 
speed  of  tbe  fan  periphery  is  suitable  for  tbe  amount  of  air 
pressure  to  be  carried,  say— 

8  v  68  X  inches  water  ga^e  air  pressure 
=  speed  of  fan  tips  in  feet  per  second  to  balance  inches  water: 
multiply  by  60  and  divide   by  circumference  of  fan  in  feet  = 
revolutions  of  fan  per  minute  for  forced  draught. 

If  you  leave  tbe  proportioning  of  the  fans  to  the  fan  makers 
they  are  apt  to  supply  fans  which  are  much  too  soaall  for 
the  work  required,  in  order  to  reduce  the  price. 

If  the  fans  are  over  double  the  capacity  given  by  this  rule 
they  can  be  depended  upon  t*  work  in  the  funnel  glass  after 
they  have  been  reduced  in  temperature  by  the  air-Leating 
tubes. 

These  air-heating  tubes  have  been  the  saving  of  the  In- 
duced system.  When  the  fans  are  put  direct  in  the  funnel, 
as  originally  fitted,  it  is  quite  probable  that  you  might  find 
only  the  stumps  of  the  blades  left  after  the  trial  when  con- 
suming a  large  amount  of  coal  witb  small  heating  surface. 

Another  decided  improve-nent  wa*  that  adopted  by 
Messrs.  J.  &  G.  Thomson  in  tbe  vessel  from  which  the  par- 
ticu'ars  are  given,  namely,  in  placing  the  fans  on  brackets  on 
the  casing  of  tbe  vessel  instead  of  on  the  hot  uptakes,  which 
soon  heat  up  the  fan  base. 

I  should  mention  that  all  the  arrangements  mentioned  are 
now  fitted  with  retarders  except  the  natunU  draught  exam- 
ple. This  seems  to  be  an  important  factor  in  tbe  economy 
derived  from  forced  draught. 

Some  owners  think  it  a  greater  invention  than  that  of  th» 
triple-expansion  engines,  because,  fitting  it  to  some  of  their 
steamers  when  the  conditions  were  favorable,  the  saving 
was  as  much  as  10  per  cent,  of  coal. 

I  should  mention  the  consumption  of  coal  pet  in- 
dicated horse  power  is  arrived  at  bv  reducing  tbe 
indicated  horse  (lower  calculated  from  the  diagrams 
at  the  revolutions  the  tbe  engines  were  then  working,  to 
the  power  equal  to  the  mean  revolutions  from  the  counters 
on  the  voyage  as  the  cube  of  the  revolutions  and  the  total 
coal  consumed  between  ports,  according  to  the  American 
navy  practice. 

A  friend  proposed  to  add  the  particulars  from  a  good 
modern  ordinary  draught  steamer  to  the  table  for  compari 
son  at  F:  this  I  have  done.  All  the  steamers  have  tbe  same 
style  of  feed-heater  except  E.  which  is  not  fitted  with  one. 
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The  exfxrience  of  the  New  York  Central  road  wiili  ex- 
tended piston  rods  for  locomotives  has  been  so  favorable 
as  to  make  reasonable  the  belief  that  the  saving  in  wear  of 
cylinders  and  pistons  more  than  compensates  for  the  ex- 
pense and  maintenance  of  the  additional  patts.  The  ex- 
tended rods  have  been  fitted  to  (juite  a  numl)er  of  the  heavy 
19-inch  passenger  engines  hauling  the  Empire  State  and 
other  fast  train.s  and  as  these  engines  come  into  the  shops 
for  general  repairs  their  cylinders  have  l)een  examined  and 
in  a  number  of  ca.ses  it  was  not  found  necessary  to  do  any 
work  on  them,  they  being  sent  out  untouched  for  an- 
other two  years  ot  hard  running.  Engine  So.  870,  well 
known  for  its  regular  work  on  the  Empire  State  Express 
made  167,176  miles  while  out  of  the  shop  and  the  wear 
of  the  cylinders  was  lea?  than..,',  of  an  inch.  Officials 
from  other  roads  have  been  impressed  by  the  record  made 
and  it  is  possible  thit  extended  piston  rods  may  be  used 
more  extensively  on  heavy  engines  in  this  county 
and  viewed  more  favorably  by  railroad  men  than  hereto- 
fore. The  packing  used  in  the  case  cited  above  consists  of 
three  cast-iron  spring  rings. 


The  use  of  a  heavy  anvil  supported  on  springs  in  con- 
nection with  a  drop-testing  machine,  as  illustrated  on 
another  page,  is  a  genuine  and  truly  scientific  improvement 
of  a  machine  that  has  heretofore  been  somewhat  crude. 
A  drop  of  1.640  pounds  falling  from  a  given  height  has  a 
fixed  amount  of  energy  stored  in  it,  but  the  force  of  the 
blow  given  to  the  object  on  which  it  falls  depends  upon 
how  suddenly  its  motion  is  arrested.  If  neither  the  object 
nor  the  foundation  under  it  yielded  in  the  least  the  force  of 
the  impact  would  be  infinite,  but  with  the  smallest '  give" 
the  force  of  impact  comes  within  the  domains  of  the  finite, 
and  is  rapidly  reduced  in  amount  as  the  y  ielding|of  the  object 
increases.  For  this  reason  the  weight  of  the  anvil  and  the 
character  of  the  foundations  under  it  have  had  the  effect 
of  modifying  the  effect  of  the  drop  and  making  it  difficult 
or  impossible  to  accurately  compare  the  results  obtained 
from  different  machines  or  the  same  machine  at  different 
times.  But  by  providing  an  anvil  sufficiently  heavy  to 
take  care  of  the  force  of  impact  without  the  aid  of  the 
foundations  and  then  interposing  springs  that  effectually 
prevent  these  foundations  from  having  any  influence 
whatever,  the  resistance  to  the  force  is  made  as  con- 
stant as  the  force  itself,  and  comparable  results  are  ob- 
tained. The  value  of  this  improvement  will  we  think  be 
generally  recognized. 


The  suggestions  for  the  economical  designing  of  timber 
trestle  bridges  sent  out  by  the  Forestry  Division  of  the 
Department  of  Agriculture,  and  published  in  abstract 
elsewhere  in  this  issue,  will  doubtless  be  read  with  interest 
by  those  concerned  in  the  design  and  maintenance  of  such 
structures.  The  scaling  down  of  the  sizes  of  timbers  at 
present  used  to  conform  to  reasonable  factors  of  safety,  as 
determined  by  tests  made  under  the  supervision  of  the 
Forestry  Division,  cannot  be  objected  to  from  a  purely 
theoretical  standpoint,  but  the  impossibility  of  getting 
quickly  the  various  odd  sizes  thus  decided  upon,  the  neces- 
sity of  keeping  many  more  sizes  of  timber  in  stock,  and 
the  greater  difficulty  of  keeping  tracK  of  the  sizes  needed 
for  emergency  work  at  any  given  trestle,  all  have  had  their 
influence  in  molding  the  practice  of  to-day  and  will  have  to 
be  duly  considered  before  any  great  change  is  made.  But 
while  there  may  not  be  unanimous  approval  of  the  sugges- 
tions of  the  Forestry  Division,  the  general  argument  for 
economy  of  material  in  the  const  luction  of  trestle  is  timely, 
particularly  as  engineers,  with  the  results  before  them  of 
the  valuable  and  exhaustive  tests  and  investigations  made 
by  the  Division,  are  for  the  first  time  placed  in  a  position 
where  they  can  design  such  structures  with  an  accurate 
knowledge  of  the  strength  of  the  materials  employed. 
These  valuable  timber  tests,  as  they  are  carried  to  x>m- 
pletion  for  the  different  species  of  woods,  will  enable 
engineers  to  intelligently|inaugurate  economies.  At  the 
same  time  suggestions  from  the  department  on  the  practi- 
cal application  of  reiiults  of  the  timber  tests  conducted 
by  it,  are  next  in  importance  to  the  tests  themselves,  for 
engineers  as  a  das'?,  in  common  with  the  rest  of  niankiud, 
are  none  too  quick  to  see  the  practical  uses  to  which  data 
obtained  by  scientific  research  can  be  put ;  the  suggestions 
of  the  Department  may  not  l)e  followed  to  the  letter,  but 
they  will  certainly  be  prolific  of  good,  in  that  they  will 
induce  engineers  to  make  a  more  extensive  use  of  the  in- 
formation than  would  otherwise  be  the  case. 

Before  leaving  this  subject  we  would  call  the  attention 
of  engineers  to  the  fact  that  though  the  tests  have  thus  far 
cost  only  f4(\000,  it  is  probable  Congress,  if  left  to  itself, 
will  fail  to  appropriate  the  small  amount  necessary  to  carry 
on  the  work  for  the  fiscal  year.  If  engineers  and  others 
will  write  to  the  Congressmen  of  their  States  urging  upon 
them  thevalue  of  the  work  and  the  wisdom  of  an  appro- 
priation, the  funds  will  doubtless  be  forthcoming. 


In  specifying  the  physical  qualities  of  boiler  steel  it  is 
customary  to  designate  a  desired  tensile  strength  and  elon- 
gation, and  to  state  the  limits  above  and  below  these  fig- 
ures within  which  the  manufacturer  must  work  if  his  ma- 
terial is  to  be  accepted.  Thus,  if  the  desired  strength  is 
60.000  pounds  and  the  elongation  2^  per  cent,  the  specifi- 
cations would  probably  be  so  framed  as  to  accept  steel  of  a 
strength  not  less  than  55.000  pounds  or  more  than  65,000 
pounds  per  square  inch,  with  an  elongation  of  25  per  cent, 
or  more.  Some  such  latitude  is  necessary  or  the  specifica- 
tions would  be  too  rigid  and  cause  needless  trouble  and 
expense.  But  with  the  knowledge  that  within  certain 
limits,  a  reduction  in  the  tensile  strength  of  a  given  quality 
of  steel  permits  of  greater  elongation  and  an  increase  in 
strength  has  a  tendency  to  reduce  the  elongation,  it  is  ap- 
parent that  a  manufacturer  who  furnishes  a  steel  of  more 
than  60,000  pounds  strength  and  25  per  cent,  elongation  is 
really  producing  a  better  material  than  called  fur  in  the 
specifications,  while  if  its  strength  is  less  than  60,000 
pounds  without  greater  elongation,  it  is  inferior.  Conse- 
quently, if  a  road  wishes  to  get  an  equally  good  steel  for  all 
strengths  within  the  limits  specified,  and  yet  not  demand 
from  the  manufacturer  more  than  it  is  entitled  to,  it  should 
require  a  greater  elongation  in  the  lower  part  of  the  scale 
of  strengths  and  be  content  with  less  elongation  in  the 
upper  half  of  the  scale.  The  Pennsylvania  Railroad  has  met 
this  point  very  nicely  in  its  specifications  by  requiring  that 
the  product  of  the  tensile  stiength  and  elongation  shall  not 
be  less  than  a  certain  figure.  For  shell  steel  the  specifications 
say:  "These  plates  will  be  rejected  if  the  test  piece  shows:  1, 
A  tensile  strength  of  less  than  55,000  pounds  per  square 
inch;  2,  An  elongation  less  than  the  quotient  of  1,400,000 
divided  by  the  tensile  strength;  3,  A  tensile  strength  over 
65,000  pounds  per  square  inch;  should,  however,  the  elon- 
gation be  28  per  cent,  or  over,  plates  will  not  be  rejected 
for  high  strength."  For  fire-box  steel  the  corresponding 
clause  reads:  ''These  plates  will  be  rejected  if  the  test 
piece  shows:  1,  A  tensile  strength  of  less  than  55,000 
pounds  per  equare  inch;  2,  An  elongation  less  than  the 
quotient  of  1,450.000  divided  by  the  tensile  strength;  3,  A 
tensile  strength  over  65,000  pounds  per  square  inch;  should 
however,  the  elongation  be  30  per  cent,  or  over,  plates  will 
not  be  rejected  for  high  strength."  From  this  we  see  that  if 
the  strength  of  fire-box  steel  is  55,000  pound^'  the  elongation 
must  beat  least  26.4  per  cent,  if  60.000  pounds,  24.1  per 
cent.,  anfl  if  65,000  pounds,  22.3  per  cent.  This  sliding  scale 
of  strengths  and  elongations  is  a  neat  way  of  providing  for 
uniform  quality,  and  is  just  and  equitable  to  all  concerned. 


While  the  details  of  the  various  kinds  of  starting  valves 
for  two-cylinder  compound  locomotives  differ  considera- 
bly, the  valves  themselves  may  be  generally  divided  into 
two  classes— those  which  automically  change  the  engine 
from  simple  to  compound  working  and  are  not  under  the 


control  of  the  engineer,  and  those  which  are  non-automat  ii 
in  the  sense  that  the  engineer  can  at  will  operate  the  en- 
gine as  a  simple  one,  either  at  starting  or  alter  the  train  is 
in  motion.  In  the  latter  class  the  proportion  of  patt- 
and  passages  is  such  that  no  additional  power  is  obtained 
by  working  the  engine  simple  except  at  low  kpeeds.  Ol 
late  the  drift  of  opinion  seems  to  be  in  favor  of  starting 
gears  of  this  last  mentioned  kind,  and  there  certainly  ap- 
pears to  be  some  superior  advantages  in  this  method  of 
construction.  Many  divisions  of  important  railroad  lines 
have  limiting  grades  w  hich  decide  the  load  which  an  en- 
gine can  be  assigned,  this  load  of  course  falling  far  below 
what  the  engine  can  economically  handle  on  the  remainder 
of  the  run.  If  the  operating  and  mechanical  departments 
wish  to  increase  the  weight  of  trains  hauled  on  such  divisions 
in  the  interest  of  economy,  it  becomes  necessary  to  build 
larger  engines  or  use  helpers.  A«suming  that  larger  engines 
are  decided  upon,  these  new  locomotives,  like  the  old  ones, 
will  be  greatly  underloaded  on  all  but  the  bills  Now,  if  a 
road  with  such  physical  characteristics  elects  to  build  com- 
|)ound  engines  for  this  traffic,  it  will  find  that  the  style  of 
starting  gear  employed  may  make  some  difference  in  the 
size  of  the  engine.  If  the  engine  cannot  be  worked  .<dmple 
at  the  will  of  the  engineer,  it  mast  be  made  powerful 
enough  to  take  the  maximum  load  over  the  heaviest  grade 
while  working  compound;  on  the  other  hand  if  it  can  be 
worked  simple  with  increased  tractive  power  on  the  grade, 
the  cylinders  can  be  somewhat  smaller,  with  the  result  ol 
making  them  better  adapted  for  working  economically  on 
the  level;  or  to  put  it  another  way.  with  the  same  size  cyl- 
inders the  engine  that  can  be  made  to  work  simple  on  the 
heaviest  grades  will  not  only  take  a  heavier  train  over  the 
division,  but  be  better  loaded  for  economy  on  the  level  por. 
tions  of  it.  A  tramp  compiound  engine  of  the  10-wheeled 
type  sent  out  by  one  builder,  and  tried  on  many  Western 
roads,  was  capable  of  exerting  about  18,000  pounds  draw 
bar  pull  when  working  compound  at  slow  speeds,  but  by 
throwing  it  into  a  simple  engine  the  maximum  drawbar 
pull  rose  to  nearly  24,000  pounds,  and  several  times  this 
advantage  enabled  it  to  take  trains  over  grades  on  which  it 
otherwise  would  have  stalled.  These  considerations  have 
doubtless  influenced  opinion  in  favor  of  this  type  of  start- 
ing gear,  though  it  is  apparent  that  the  advantage  men- 
tioned would  be  of  lesser  imporunce  on  a  practically  level 
road. 


TEE  MAB1EB  MECBABICB*  OOHVEHTIOH  FOB  1896. 


With  the  approach  of  spring  the  committee  of  investiga- 
tion ot  this  asrociatioD,  which  were  appointed  at  the  meet- 
ing of  the  previous  year.  Begin  to  bestir  themselves  in  the 
preparation  of  their  reports  and  the  collection  of  data  to 
be  submitted  to  the  coming  meeting.  At  most  other  en- 
gineering asoociations  the  proceedings  or  "  transactions" 
consist  chiefly  of  papers  written  by  members  on  subjects 
selected  by  themselves,  and  concerning  which  it  is  as- 
sumed they  have  seme  special  information  which  is  worth 
cammunicating  to  their  fellow-members  and  the  public. 

The  system  which  is  followed  in  the  Master  Mechanics 
Association  and  its  congener,  the  Master  Car  Builders'  As- 
sociation, and  has  been  practised  ever  since  they  were  or- 
ganized, is  somewhat  different  from  the  methods  adopted 
by  other  analogous  as.sociation8.  At  each  meeting  a  com- 
mittee is  appointed  to  find  subjects  which  it  may  be 
thought  require  investigation,  and  concerning  which  in- 
teresting and  profitable  reports  might,  could,  would  or 
should  be  made.  The  constitution  of  the  Master  Mechanics' 
Association  then  provides  that  "  when  the  committee  on 
subjects  has  reported,  and  the  association  approved  of  sub- 
jects for  investigation,  the  President  shall  appoint  special 
committees  to  investigate  and  report  on  them,  and  may 
authorize  and  appoint  a  special  committee  to  investigate 
and  report  on  any  subject  which  a  majority  of  the  members 
present  may  approve." 

It  is  a  sort  of  unwritten  law  of  the  association,  that  no 
member  shall  refuse  to  accept  such  an  appointment,  and 
it  is  usually  regarded  as  a  compliment  to  be  placfd  on  i^ 
committee  of  this  kind. 

This  year  the  technical  bill  of  fare  which  has  been  pre- 
pared is  an  unusually  inviting  one,  and  the  committees  ap- 
pointed, with  perhaps  the  exception  of  the  tail  end  of  No. 
10,  are  of  such  a  character  that  excellent  reports  may  be 
expected  from  them. 

To  those  of  us  who  have  been  listening  to  reports  read  be- 
fore this  association,  for  a  quarter  of  a  century  or  more, 
some  suggestions  naturally  occur.  We  recall  the  fact  that 
the  reports  may  be  roughly  though  very  discinctly  divided 
into  two  classes — those  which  bore  the  audience 
to  which  they  are  read  and  those  which  don't. 
Now  it  may  safely  be  said  that  as  soon  as  the 
boring  begins  the  profit  ends,  and  when  the  listen- 
ers begin  to  yawn  they  are  no  longer  instructed.  In 
a  report  which  is  intended  to  be  read  to  an  audience  as 
miscellaneous  as  that  which  assembles  annually  at  these 
conventions,  the  first  thing  to  guard  against  is  over- 
str-iining  the  attention  of  the  hearers.  It  should  be  re- 
membered that  the  attention  which  the  listeners  can  or 
will  give  to  a  paper,  report  or  address,  is  very  limited  and 
is  soon  exhausted.  Probably,  if  they  were  entirely  frank, 
most  persons  who  have  for  any  considerable  time  been 
attendants  at  the  meetings  of  technical  societies  would  ad- 
mit that  most  of  the  papers  and  reports  which  are  read  are 
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very  tiresome.  Unfortunately,  most  people  think  that 
what  they  have  writien  will  be.  or  should  be,  interesting 
to  others.  So  inordinate  is  human  conceit  add  vanity  that 
few  of  us  ever  candidly  consider  whether  if  acme  one  else 
had  written  what  we  have,  and  should  read  it  to  an  audi- 
ence of  which  we  formed  a  part,  we  would  be  interested, 
instructed  or  wearied  by  it.  Now.  the  other  fellow,  to 
whom  we  read  our  papers,  is  just  as  apt  to  be  bored  as  we 
are  when  he  reads  his  to  us,  providinR  neither  of  them 
contains  food  for  instruction  or  overpassf  s  our  capacity  for 
consuming  and  digesting  it. 

In  mechanical  construction  we  always  keep  in  mind  the 
limit  of  elasticity  of  the  material  used  before  we  load  or 
strain  it.  If  we  are  wise,  we  will  consider  the  elastic  limit 
of  an  audience  before  we  impose  too  great  a  natural  strain 
on  the  attention  of  those  who  compose  it. 

There  is  another  reason  too  why  reports  prepared  for  the 
Master  Mechanics'  and  kindred  associations  should  be 
limited  in  length.  Their  purpose  is  generally  to  present 
the  various  aspects  of  the  subiect,  so  that  it  may  be  intel- 
ligently discussed  after  the  report  is  read.  If  an  audience 
is  tired  out  by  listening  to  a  too  It^ngthy  dissertation  there 
will  not  be  sufficient  mental  power  left  to  carry  on  aproflt- 
aWe  discussion.  To  call  out  a  good  debate  of  a  subject  at 
such  meetings,  it  is  therefore  of  the  utmost  importance 
that  the  report  should  be  brief  and  terse  and  that  the  facts, 
principles  and  deductions  should  be  presented  so  that  they 
can  be  readily  grasped  by  the  hearers.  If  the  treatment 
is  rambling,  loose-jointed  and  discursive,  those  who  co»- 
poee  the  audience  are  apt  to  fall  into  a  sort  of  mental  dis- 
integration, and  a  motion  is  apt  to  be  made  that  "  the  dis- 
cussion be  closecl"  and  an  extinguisher  is  thus  put  on  the 
whole  matter. 

The  following  are  the  general  subjects  on  which  reports 
are  to  be  made  at  the  Master  Mechanics' Convention  this 
year : 

1.  Exhaust  Nozzles  and  Steam  Passages— Continued. 

2.  Counterbalancing  Locomotives. 

3.  Slide  Valves. 

4.  Reciprocating  Parts.  .'.    ■...■.,.... 

5.  Cylinder  Bushings.  V--;;  J-'.- 

6.  Hub  Liners.  "  --.'i'V. ..', 

7.  Steam-Pipe  Joints.  v--?",.- •  •  ;t^  :V  . -.  - 

8.  Driving-Box  Wedges.  Z  "^"' '  v,' XC-V  •■..••-  .'' 

9.  Steps  and  Handholds.  •-  '■-;   .,•-  :  • 

10.  Truck  Swing  Hangers.  '    '       ■■■'•     >• 

11.  Locomotive  Grates.  .  -. 

12.  Thickness  of  Engine-Truck  Whe«'l  Flanges.   '■■.■•  -:;^ 

13.  The  Apprentice  Boy.  ■';■•' ^"- 

14.  To  Harmonize  Standards. 

The  regular  hours  for  the  sessions  are  from  9  a.  m.  to 
2  p.  m.,  the  meetings  being  continued  for  three  days,  so 
that  altogether  15  hours  are  devoted  to  the  business  and 
the  transactions  of  the  convention.  Besides  the  reports  on 
these  subjects,  there  will  be  the  o|)ening  exercises,  the  ad- 
dress by  the  President,  reports  of  Secretary  and  Treasurer, 
and  a  considerable  amount  of  routine  business,  which  is 
(juite  sure  to  cor sume  from  two  to  three  hours  of  the  first 
tiay's  meeting.  From  10  to  1  o'clock  on  each  day  is 
usually  devoted  to  the  discussion  of  questions  propounded  by 
members.  The  election  of  officers,  and  other  business 
usually  consumes  at  least  another  hour,  so  that  nearly  half 
the  time  of  the  convention  is  occupied  with  business  out- 
>ide  ef  the  reports  of  the  committees  on  technical  subjects. 
There  is  therefore  only  from  seven  to  eight  hours  left  for 
their  reading  and  discussion.  As  there  will  be  14  of  them 
this  year,  there  will  be  on  an  average,  barely  a  half  hour, 
which  can  be  devoted  to  the  reading  and  the  discussion  of 
t-ach. 

Last  J  ear*  we  made  a  rough  estimate  of  the  total  cost  of 
holding  one  of  these  meetings,  which  indicated  that  it  was 
somewhere  from  $50,000  to  $100,000.  The  ultimate  pur- 
pose of  this  expense  is  to  brmg  the  members  together  for 
15  hours  to  deliberate  on  the  subjects  which  were  se- 
lected a  year  ago  and  have  been  enumerated  above.  Each 
liour  of  this  time  therefore  costs  somewhat  more  than  from 
^.000  to  $6,000,  and  the  cost  of  the  minutes  is  from  $50  to 
<!100,  and  the  value  of  the  seconds  is  nearly  $1  to  $2  each. 
It  will  therefore  be  seen  how  extremely  expensive  a  wind- 
l>ag  is  or  a  number  of  them  are  on  such  occasions.  Ob- 
viously economy  of  time  is  of  the  utmost  importance,  and 
a  lengthy  report  is  out  of  place.  None  of  them  should 
take  more  than  fifteen  minutes  to  read,  and  if  they  were 
confined  to  five  or  ten  would  be  better.  If  the  material 
collected  by  any  of  the  committees  is  of  such  a  character 
that  it  cannot  be  condensed  so  as  to  be  read  in  that  time 
then  whatever  would  be  excluded  should  be  submitted 
with  the  reports  in  the  form  of  appendices,  to  be  printed, 
but  not  read,  the  committee  giving  only,  jn  a  general  way, 
the  methods  and  results  of  their  investigations.  The  prod- 
igal sons  at  these  meetings  are  the  members  who  waste  the 
lime  by  riotmg  in  talk,  and 

"Idly  running  on  with  vain  prolixity." 

In  view  of  the  expense  which  is  incurred,  and  the  con- 
j>equent  cost  of  the  time  devoted  to  the  meetings,  it  would 
seem  as  though  it  might  be  a  good  plan  to  have  placards 
printed  and  posted  and  reading  somewhat  as  follows : 

The  cost  of  holding  these  meetings  is  from  on"  to  two 
'loUarsfor  each  second  of  time  devoted  to  its  deliberations, 
from  $50  to  $100  for  each  minute,  and  from  S3,000  to 
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$6 ,000  for  each  hour.  Sjteakers  are  therefore  requeateil  to 
be  as  concixe  as  j>  snible  and  not  waste  the  time,  which 
costs  so  much,  by  observations  not  imi>ortantornot  relevant 
to  the  snbjects  under  discussion,  and  it  is  suggested  that 
each  ofthtm  before  speaking  should  calmly  and  interroga- 
tively consider  whether  he  wouhl  derive  either  entertain- 
ment or  profit  from  listening  to  what  he  intends  to  say  if 
it  came  from  the  mouth  of  anotlier  member. 

There  is,  though,  an  obverse  side  to  this  view  of  the  meet- 
ings, while  the  influences  which  detract  most  from  their 
interest  and  profit  is  the  loquacity  of  the  bores  and  wind- 
bag?, it  is  essential  to  the  success  of  the  meetings  that 
those  who  are  neither,  and  who  are  possessed  of  valuable 
.  experience,  accumulated  knowledge  and  of  that  kind  of 
horizontality  of  mind  which  is  of  such  great  service  to  all 
of  us  in  the  perplexities  and  conduct  of  life,  and  who  it 
may  be,  instead  of  being  addicted  to  loquacity  are  disposed 
to  be  taciturr,  should  speak  with  the  utmost  freedom . 
Unfortunately  no  check-valve  has  ever  been  invented 
which  will  admit  clear  water  to  a  t)oiler,  but  will  close 
when  that  which  is  muddy  is  fed  to  it.  An  invention  which 
would  pel  haps  have  still  greater  value,  would  be  a  sort  of 
parliamentary  check-valve,  which  would  shut  up  the 
turgid  speakers  at  meetings  of  deliberative  bodies,  and 
would  open  wide  when  a  clear  and  ptire  stream  of  talk 
and  thought  is  turned  on.  Many  persons  who  are  interested 
in  the  subjects  w-hich  arc  to  be  reported  on  at  the  meet- 
ing which  is  now  l)eing  discussed,  would  like  immensely 
to  learn  what  others  know  or  think  about  some  of  them. 
It  might  not  be  a  bad  plan  to  request  certain  persons  to 
consent  to  examination  and  cross-examination — after  the 
manner  which  prevails  in  courts  of  justice — on  some  of 
the  subjects  in  the  above  list.  The  writer  confesses  to  an 
itching  desire  to  cross-examine  the  Committee  on  Exhaust 
pozzies  and  Steam  Passages,  and  he  would  like  to  call 
some  of  the  member*  of  the  Committee  on  Counterbal- 
ancing Locomotives  to  the  stand  with  the  privilege  of  ask- 
ing questions  to  an  unlimited  extent,  and  probably  no  more 
interesting  report  could  be  made  than  that  which  might 
be  compiled  if  the  privilege  were  given  to  any  one  con- 
cerned in  the  subject  to  select  certain  members  of  the  As- 
sociation and  ask  them  such  questions  as  he  liked  with 
reference  to  whether  it  is  safe  to  run  pony  trucks  under 
fast  exprt;ss  engines. 

When  a  subject  of  importance  is  fairly  brought  before 
the  Association,  so  that  the  members  have  a  distinct  com- 
prehension of  it,  it  is  then  of  the  utmost  importance  that 
discussion  should  in  every  way  be  promoted.  If  for  a 
moment  we  consider  the  successive  steps  which  hav«  led 
up  to  this  juncture,  it  will  be  seen  how  essential  it  is  that 
nothing  should  interrupt  the  consideration  of  the  subject 
which  has  thus  been  presented.  In  the  first  place,  a  year 
before  the  duty  was  imposed  on  a  committee  to  select  sub- 
jects for  in  vestig^ion.  Having  done  this,  another  com- 
mittee, who.  it  was  assumed,  were  the  fittest  available 
persons  for  that  task,  was  delegated  with  the  duty  of  pre- 
paring a  report,  and  during  the  year  intervening  they  have 
given  more  or  lees  time  to  the  consideration  and  investiga- 
tion of  the  matter  submitted  to  them,  and  the  Association 
has  the  right  to  expect  that  the  committee  will  summarize 
all  the  available  information  and  expense  relating  thereto 
which  is  accessible  to  them. 

The  members  of  the  Association,  who  are  fairly  well  paid 
men,  give  up  their  usual  duties,  travel  hundreds  or  thou- 
sands of  miles  to  attend  these  meetings,  the  purpose  of 
which  is  to  hear  and  consider  such  reports  on  subjects 
selected.  A  few  hundreds  of  members  there  assemble  to- 
gether and  are  all  avid  and  alert  for  information.  A  report 
is  read  under  these  circumstances.  The  Association  may 
then  be  likened  to  a  foundry  cupola — it  has  been  charged, 
the  fire  kindled,  the  blast  turned  on,  and  the  metal  is 
molten.  The  cupola  is  then  tapped  and  the  iron  flows 
with  vigor  and  brilliancy  and  could  then  all  be  drawn  out 
and  cast  into  useful  forms.  When  at  these  meetings — to 
continue  the  similir — part  of  the  metal  has  flowed  out.  a 
member  who  is  not  interested  in  the  discussion  will  often 
rise  and  insert  in  the  tap-hole  a  plug  of  cold  clay,  in  the 
form  of  a  motion  that  'the  discussion  be  now  closed." 
The  motion  is  accepted,  and  the  flow  of  discussion  is 
than  ended,  and  the  molten  thought  which  might  have 
ai^sumed  useful  form  is  allowed  to  cool  and  solidify  in 
chaotic  shape,  and  can  then  only  be  again  brought  to  a 
fluid  condition  after  much  labor  and  time  and  heat  has 
been  expended  on  it.  When  an  audience,  having  the 
knowledge,  intelligence  and  experience  which  the  mem- 
bers of  the  Master  Mechanics'  Association  have,  is  prepared 
to  hear  and  discuss  a  subject  for  the  consideration  of 
which  they  have  come  together,  a  sudden  plugging  up  of 
the  flow  of  mentality  defeats  the  very  purpose  of  their 
assembling  together,  and  yet  this  is  just  what  occurs  over 
and  over  again  through  the  action  of  some  dull  members 
who  have,  perhaps,  not  wit  enough  to  be  interasted  in  •r 
to  comprehend  the  subject  before  the  house.  When  the 
cupola  has  been  heated  the  molds  are  ready  and  the 
metal  molten,  that  is  the  time  to  draw  it  off  and  cast  it 
into  forms  and  objects  which  will  be  permanently  useful. 
In  other  words,  w  hen  an  audience  is  assembled  and  is  in 
an  attitude  of  mind  to  deliberate  on  a  subject,  it  is  a  waste 
of  all  the  effort  which  has  be«n  made  to  bring  it  together 
to  permanently  stop  the  flow  of  ideas  which  are  then 
fluid. 
Quite   a  good   many   years  ago  it  was  suggested  by  Mr. 


Coleman  Sellers,  whose  absence  from  these  meetings  for 
so  long  a  time  is  so  much  to  be  regretted,  that  every  report 
mide  to  a  bxly  like  this  Assjciition  should  end  with  a 
recommendation  or  resolution  embodying  the  conclusions 
of  the  committee  which  made  the  report.  Such  revolu- 
tions would  be  open  for  discussion,  and  by  being  distinctly 
formulated  would  help  to  lead  and  to  keep  debate  within 
limits  which  would  be  relevant  to  the  matters  at  issue. 
Most  of  the  committees  could  not  do  better  than  to  end 
their  reports  with  one  or  more  resolutions,  which,  of  course, 
would  be  submitted  for  adoption  or  rejection  by  the  As- 
sociation. Such  resolutions  would  then  represent  the  con- 
summation of  the  committee's  work,  and  would  brie  fly 
Bumn<arize  their  conclusions. 


TH£  PS0P08ED  IHTEENATIOIAL  BTASDA&D  FOR  SCK£W 
TH&EAD8. 

The  Swiss  Government  has  invited  European  nations 
using  the  metric  system  of  weights  and  measures  to  confer 
with  it  with  the  view  of  selecting  and  adopting  a  uniform 
gage  for  screws.  As  neither  England  nor  the  United  States 
has  adopted  the  metric  system  they  have  not  been  in- 
vited to  participate  in  the  councils  of  this  convention.  The 
decision  of  this  conference  will,  nevertheless,  be  of  great 
importance  to  the  English-speaking  nations,  (ireat  Britain 
already  has  a  large  foreign  trade  in  machinery  and  manu- 
factures that  must  ultimately  be  made  to  conform  in  de- 
tail measurements  to  metric  standards,  and  American 
manufacturers,  many  of  whom  have  been  content  for 
years  with  American  markets,  will  eventually  wake  up 
to  the  fact  that  they  must  have  foreign  markets,  if  only  to 
maintain  a  more  even  rate  of  production  and  minimize 
the  effect  on  their  business  of  the  fluctuations  in  demand 
in  the  home  markets.  When  this  time  comes  we  too  will 
be  concerned  in  metric  sciew  threads  and  other  standards 
which  European  manufacturing  nations  have  adopted. 

Fortunately  for  American  manufacturers  and  enginters 
who  are  thus  without  representation  in  the  decision  of  a 
matter  which  will  some  time  be  of  such  importance  to 
them,  the  standard  likely  to  be  adopted  is  that  of  the 
French  Admiralty.  This  gage  closely  resembles  the  Sellers 
threads,  which  are  standard  in  this  country.  The  shape  of 
the  French  thread  is  identical  with  that  of  the  Sellers,  and 
the  pitches  for  the  various  diameters  closely  resemble  the 
Sellers,  being  on  the  whole  somewhat  finer,  and  each 
size  being,  of  course,  an  integral  number  of  threfkds  per 
decimeter.  If,  therefore,  we  are  ever  required  to  adopt  as 
our  standard  the  decision  of  this  convention,  the  new 
standard  may  be  expected  to  conform  closely  to  what  the 
experience  of  our  leading  engineers  and  manufacturers 
have  found  to  be  desirable. 

The  time  seems  to  be  near  at  hand  when  international 
standards  of  measures  and  weights  should  be  In  effect  in 
all  civilized  nations  and  not  adopted  by  the  few.  This  be- 
ing the  case,  it  would  be  fortunate  if  no  action  looking  to 
the  adoption  of  a  standard  of  this  kind  would  be  taken 
without  the  co-operation  of  all.  It  may  appear  that  in  the 
selection  of  such  a  standard  as  metric  screw  threads,  na- 
tions not  at  present  using  the  metric  system  have  no  in- 
terests, but  this  is  not  so  if  theie  is  anything  in  the  idea 
that  a  uniform  system  of  measurements  is  ever  to  be  in 
force  in  all  civilized  nations.  The  earlier  that  all  can  have 
a  share  in  the  establishment  of  standards  intended  to  be 
international,  the  sooner  will  the  use  of  the  standards  be- 
come general. 

The  advocates  of  the]  metric  system  have  urged  U|K)n 
the  English  and  American  public  some  so-called  advantages 
of  the  system  which  can  easily  be  shown  to  be  a  myth.  The 
derivation  of  the  unit  of  a  system  is  of  little  or  no  impor- 
tance, but  the  convenience  of  the  sub-divisions  of  that 
unit  and  the  extent  to  which  the  system  is  lued.areof 
vital  moment.  We  believe  the  convenience  of  the  metric 
system  and  its  general  adoption  in  the  countries  whose 
markets  American  manufacturers  and  merchants  will  en- 
deavor to  enter  or  are  even  now  striving  to  supply,  will 
eventually  lead  to  its  adoption  here.  Great  Britain  and 
America  cannot  afford  to  use  one  standard  of  measures  for 
home  markets  and  another  for  foreign  ones,  and  as 
the  foreigners  will  not  come  to  us.  we  will  have  to  go  to 
them  in  this  matter.  Even  now  the  House  of  Commons 
in  England  has  before  it  a  measure  to  compel  the  adop- 
tion of  the  metric  system  in  two  years  and  there  are 
rumors  of  a  bill  to  be  presented  to  Congress  at  Washing- 
ton compelling  the  adoption  of  the  same  system  in  this 
country,  by  the  year  1900.  But  it  is  questionable  if  such 
legislation  will  be  enacted  or  if  enacted  will  succeed  in 
bringing  about  the  desired  result.  Commenting  on  the 
English  measure  Engineering  says : 

As  regards  the  possibility  of  carrying  out  the  recommen- 
dations of  the  committee,  we  may  "say,  in  the  first  place, 
that  it  is  very  doubtful  if  the  necessary  standards  could  be 
prepared  and  verified  in  the  time  named.  The  manufac- 
turers would  probably  contrive  to  produce  the  millions  of 
measures  of  weight  and  capacity  needed  to  replace  those 
now  m  use,  but  unless  the  Government  displayed  unheard 
of  activity,  it  is  certain  that  the  testing  and  stamping  could 
not  be  done  in  that  time.  These  matters,  however,  do  not 
greatly  affect  engineers,  as  they  seldom  sell  by  lengths  or 
weights,  at  least  not  in  the  sense  that  ,'he  shopkeeper  dees. 
Nevertheless,  the  change  promises  to  provide  them  with 
troubles  enough  of  their  own  to  make  them  look  forward 
to  it  with  anxiety.  It  is  one  of  thone  things  every  one 
wishes  well  over.  That  it  will  be  enormously  beneficial 
mtist  be  conceded  by  all.  The  time  has  gone  past  when  it 
is  ^necessary  to  furnish  arguments  as  to  the  aavantages  of     ' 
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the  metric  system  over  our  own  confused  methods.  Tho^ 
whose  business  it  is  to  deal  with  foreign  countries  know 
best  how  much  they  lose  when  they  come  into  competi- 
tion with  manufacturers  from  Germany  and  Belgium, 
from  the  inability  or  indispoeition  of  other  nations  to  coai- 

f)rehend  the  standards  we  follow.  We  regard  it  is  an  abso- 
utely  foregone  conclusion  that  the  metric  system  will  be 
adopted  here,  and  the  only  points  open  lo  discussion  are  how 
the  transition  can  be  made  most  easily,  and  how^  far  can 
adruntase  be  taken  of  the  change  to  establish  certain  in- 
ternational standards,  which  would  have  great  commer- 
cial value. 

If  the  above  sentiments  correctly  represent  the  opinions 
of  English  manufactures,  it  will  not  be  long  before  the 
United  States  must  adopt  the  metric  system  or  find  itself 
alone  in  its  opposition.  If  the  change  is  once  undertaken 
in  the  proper  spirit  it  will  probably  prove  less  troublesome 
and  expensive  than  expected,  though  it  will  be  no  trivial 
task, 


The  Tobacco  Nuisance. 


Our  comments  on  the  "abomination  of  expectoration" 
in  cars  and  elsewhere,  published  in  February,  have  called 
out  the  following  letter  from  a  correspondent :         •■•••.•  t.' 

I  note  what  you  say  in  your  February  number  a1>out 
the  oflFensive  habit  whicn  many  i)eople  have  of  spitting  on 
the  floor  in  public  conveyances  or  public  places.  The 
writer  desires  to  thank  you  for  your  8U|)erlative  utterances 
on  this  subjfct.  I  can  endoise  tbtm  all.?  But  lh<re  is  an- 
other intolerable  nuisance  which  the  suffering  public  has 
to  bear,  which  is  a  more  nauseous,  execrable,  offensive, 
odious,  loathsome,  horrible,  detestable,  foul,  unwhole- 
some, beastly  and  infectious  practice  than  the  other  is  or 
can  be,  and  that  is  the  intolerable  nuisance  of  tobacco 
smoke,  the  long-buffering  public  has  to  bear  as  they  travel 
in  the  crowded  streets  or  congregate  in  public  places.  I, 
too,  "  am  not  a  woman,  nor  the  husband  of  one."  but  I 
am  perfectly  aware  of  the  intolerable  nuisance  which 
tobacco  smoke  is  to  most  women:  but  they  have  to  grin  ('f) 
and  bear  it,  because  they  cannot  help  themselves,  and 
there  is  not  more  than  one  smoker  in  fifty  who  stops  to 
consider  whether  their  tobacc  )  smoke  is  disagreeable  to 
other  people  or  not.  The  writer  has  a  near  friend  who 
was  at  one  time  an  inveterate  smoker,  but  after  a  sever.. 
Struggle  gave  up  the  habit,  and  now  this  same  man  tells 
me  that  he  never  knew  before   what  an  extremely  selfish 

{person  he  had  been,  and  what  a  perfect  nuisance    he  must 
lave  been  for  years  by  smoking. 

Mr.  Editor,  Will  you  not  kindly  for  the  s  ike  of  women, 
as  well  as  non-smoking  men.  who  detest  tobacco  smoke, 
lend  your  pen  to  call  the  attention  of  selfish  smoking  men 
to  the  unmitigated  nuisance  they  make  of  themselves,  to 
the  non-smoking  part  of  the  community,  as  they  walk  the 
crowded  streets  and  burn  incense  to  their  idol.  Can't  we 
have  a  law  in  New  York  as  they  have  in  some  other  cities 
prohibiting  any  person  from  smoking  in  a  crowded  street? 

Yours  for  comfort  and  cleanliness, 

EastOranoe,  N.  J.  R.  A.  HCTrHiNsox. 

The  sentimf-nts  of  our  correspondent  are  those  of  the 
editor-in-chief  of  this  paper.  Similar  opinions  have  also 
been  held  by— we  were  about  to  say — other  distinguished 
men.  Thus  Dr.  Oliver  Wendell  Holmes  on  being  asked 
whether  a  young  man  should  smoke,  emphatically  replied: 
•'Certainly  not.  It  is  liable  lo  in iure  the  sight,  to  render 
the  nerves  unsteady,  to  enfeeble  the  will  and  enslave  the 
nature  to  an  imperious  habit  likely  to  stand  in  the  way  of 
duty  to  be  performed." 

Burton  in  the  Aiitomy  of  Mehincholy  saya:  '"Tobacco, 
divine,  rare,  superexcellent  tobacco,  which  goes  far  beyond 
all  panaceas,  potable  gold,  and  philosopher's  stones,  is  a 
sovereign  remedy  in  all  diseases.  A  gocxl  vomit,  I  confess, 
a  virtuous  herb,  if  it  be  well  qualified,  opiwrtunely  taken 
and  medicinally  used;  but.  as  it  is  commonly  abused  by 
most  men,  which  take  it  as  tinkers  do  ale,  'tis  a  pligue.  a 
mischief,  a  violent  purge  of  gomij,  lands,  health — hellish, 
devilish  and  damned  tobacco,  the  ruin  and  overthrow  of 
body  and  soul." 

Another  old  worthy  named  Sylvester,  who  wrote  a  book 
or  an  essay  on  "Tobacco  Battered,"  .says: 

.    .  ..**  Tobacconinjj  is  but  a  smoakie  plav, 
;-.i^''    If  their  tobacconmg  be  good,  how  is't,  .  V 

'  .    i!   That  lewdest,  loosest,  basest,  polishest, 
,'.  ■.    The  most  unlhrify,  most  intemperate,  ■  '/■ 

•    .  .-      Most  viscious,  most  debaucht,  most  desperate  ' ' 
'   Pursue  it  most  ?'' 

The  same  writer  also  says  : 

■    .  -.  **  A  tabacconist,  I  dare  aver,  ~-. "       '  .  ••■■  , 

•/-■'■■''    L,  first  of  all  a  rank  idolater."        •    •/■/•■.-. 

Again  he  says :  ..'''•*■•.■''••.■-•. 

;,.-    M  Hell  hath  smoak.  "/    "         -J 

Impenitent  tobacconists  to  choak."      ■''   •   -    • 

Professor  Reynolds,  in  an  address  delivered  some  years 
ago  before  the  Hospital  College  of  Medicine,  said  : 

"It  is  a  well-known  fact  that  tobacco  deranges  the  di- 
gestion and  poisons  the  nerve  centers  of  a  majority  of  the 
male  members  of  the  human  family.  A  species  of  blind- 
ness, not  complete,  but  partial  blindueae,  sufficiently  great 
in  extent  to  destroy  the  reading  of  ordinary  type,  results 
from  the  continued  and  excessive  use  of  tobacco.  Care- 
ful investigations  have  led  to  the  discovery  that  that  form 
of  tobacco  habit  known  as  smoking  produced  the  so-called 
amblyopia.  This  form  of  amblyopia  is  precisely  identi- 
cal in  all  resnects  with  that  produced  from  the  excessive 
use  of  alcohol.     Both  are  incurable.     .     .     . 

'•.Smoking  tobacco  has  never  t)een  known  to  result 
l)eneficiallv  to  any  person  in  the  world.  It  al  wn!/»  lea»eux 
the  sense  (if  smell  and  taste;  it  always  contaminates  the 
breath  :  it  always  creates  an  unsteadiness  of  the  muscles, 
through  its  irritatioK  effect  upon  the  nerves  ;  and  I  know 
from  personal  experience  it  diminishes  the  capacity  for 
mental  Ihdoi." 

The  celebrateu  Dr.  Dollinger  said  on  the  same  sub- 
ject : 

'The  eternal  smoking  of  pipes  and  cigars  by  our  fore- 


fathers doubtless  helped  to  bring  about  the  short  sight 
which  has  now  become  hereditary  in  Germany.  Tobacco- 
smoking  is  the  ruin  of  society  and  of  chivalrous  conduct 
towards  women.  The  tone  becomes  less  refined,  conver- 
sation suffers  from  it.  For  a  long  time  I  have  avoided  any 
society  where  smoking  is  allowed,  and  often  travel  first- 
class  in  the  railway  solely  to  escape  the  disagreeable,  un- 
wholesome atmosphere." 

At  a  meeting  of  the  Anti-Tobacco  .Society,  held  in  Man- 
chester, England,  some  years  ago,  the  statement  was  made 
"  that  careful  statistical  investigation  has  shown  that  tee- 
totallers who  smoke  are  five  times  more  liable  to  fall  away 
than  those  who  do  not." 

Medical  authorities  are  agreed  that,  taken  in  moderate 
quantities  it  calms  restlessness  and  produces  a  state  of  gen- 
tle langour  or  reixwe;  or  acts  as  a  harmless  excitant  and  seda- 
tive, but  "yet  it  is  a  frequent  cause  of  paralysis  when  the 
practice  is  in  luli;ed  in  to  excess.  Oil  of  tobacco  which  is 
inhaled  and  swallowed  in  the  process  of  smoking,  is  one  of 
the  most  violent  of  known  piisons.  The  Hottentots  are 
said  to  kill  snakes  by  putting  a  drop  o'  it  on  their  tongues, 
and  the  death  of  these  reptiles  is  said  to  take  place  as  in- 
stantaneously as  if  by  an  electric  shock." 

There  have  lieen  occasions  when  we  have  lieen  inclined 
to  regrett  that  this  poison  of  tobacco  was  not  as  deadly  to 
some  smokers  as  it  seems  to  lie  to  venimous  serpents.  That 
the  habit  is  attended  with  some  risks  is  shown  by  the 
following  tale  told  by  the  British  Medical  Journal.  That 
paper  says: 

•'  A  gentleman  was  ordered  some  ordinary  chlorate  of 
|X>tash  lozenges  for  a  sore  tongue,  and  for  convenience  he 
kept  them  loose  in  his  waistcoat  pocket,  as  scores  of  people 
have  done  before.  Now,  as  ill-luck  would  have  it,  thi? 
gentleman  also  bought  a  box  of  Swedish  safety  matches, 
and  these  he  also  put  into  the  same  pocket.  Now,  a  mo- 
ment's consideration  of  what  a  safety  match  is  tells  us  at 
once  the  whole  catastrophe.  To  ptevent  matches  going  off 
of  themselves  the  makers  separate  the  ingredients,  putting 
the  phosphorus  on  the  box  and  the  chlorate  of  potash  on 
the  matches.  While  bending  down  to  pick  up  something 
on  the  floor  the  lozenges  rubbed  against  the  friction  paper 
on  the  outside  of  the  box.  This  set  the  entire  b'^x  alight, 
and  the  heat  kindled  all  the  matches  in  the  box.  The  heat 
generated  decomposed  the  chlorate  lozf  nges,  and  the  oxy- 
een  set  free  intensified  the  combustion  tenfold.  The  rfsult 
was  the  gentleman  was  instantly  in  flames,  the  combus- 
tion being  of  explosive  violence.  Had  not  a  pail  of  water 
been  thrown  over  him  instantly  the  r«^ult  must  have  been 
fatal,  as  the  combustion  was  inconceivably   violent. 

Amaurosis,  which  it  is  said  is  produced  by  smoking,  is 
defined  to  be  '•  a  loss  or  decay  of  sight  from  loss  of  power 
in  the  optic  nerve,  without  any  jierceptible  external  change 
in  the  eye." 

A  much  worse — and  it  is  believed  a  common  effort  is 
what  may  be  called  mental  and  moral  amaurosis  or  the 
weakening  of  what  maj-  be  called  the  nerves  of  the  mind, 
will  and  moral  perception.  A  common  symptom  of  this 
condition  is  the  lack  of  perception  by  smokers,  as  our  cor- 
respondent says,  "  that  they  are  making  nuisances  of 
themselves."  When  a  smoker  wiih  much  indifference 
puffs  his  vile  vapors,  as  they  often  do,  into  the  faces  of 
persons  to  whom  it  is  disagreeable,  it  can  only  be  attributed 
to  two  causes — either  to  mental  dullness,  that  is  inability 
to  know  that  it  is  disagreeable,  or  to  moral  strabismus  or 
lack  of  consideration  for  the  comfort  of  those  about  them. 

This  leads  up   to  what  is  the  real  purpose  of  this  article 
which  is  smoking    at   technical  meetings— such   as  those 
of    Railroad    Clulw.     the  Conventions    of    the    Mechani- 
cal    Engineers,    Master     Mechanics     and     Master      Car 
Builders.     At      the      January      meeting      of     the     New 
England  Railroad     Club    this    subject    was     brought   up 
by      Mr.    Chamberlain    who     said      that     complaint    is 
made   that  smoking   during   the   sessions  of   the  club   is 
very  embarrassing  to  those  who  do  not  use  the  weed— that 
is  to  some.     It  clouds  the  room,  which   finally   causes  the 
window  to  be  opened  to  let  the  smoke  out,  the  result  being 
that  there  is  great  liability  to  catch  cold,  and   in  deference 
to  these  members  who  do  not  smoke,  it  has  been  suggested 
that  a  motion  be  made  prohibiting  smoking,  in  order  to  get 
the  sense  of  the  club  with  reference  thereto.     On  motion  of 
Mr.  Adams,  it  was  decided  that  from  this  time  forth  there 
should  be  no  more  smoking,  which  was  unanimously  car- 
ried. Not  only  issmoking  very  disagreeable  to  many  people, 
but.  as  is  claimed   by   those  who  practice  it,    it  is  a  seda- 
tive and  produces  a  state  of   languor  or   repose.     That   is 
instead  of  stimulating  thought  and  mental  activity,  it  has 
the  reverse  effect.     Now   the  purpose  of  meetings,  such  as 
has  l>een  referred  to,  should  be  to  stimulate  thought,   and 
thus  excite  discussion  and  not  repress  it.     Any  careful  ob- 
server can  see  at  such  meetings  that  just  as  soon  as  cigars 
are  distributed,   and  the   audience    is    concerted    into  a 
fumous  body,  that  interest  in  the  subject  before  the  meet- 
ing is  lessened,  discussion   lags  and  attention  is  diverted. 
When  a  man  converts  his  mouth   to  the  uses  of  a  smoke- 
stack he  consciously  or  unconsciously   loses   much  of  the 
gift  of  discussion.      It  ia  not  quite  certain  what  substances 
can  and  what  cannot  be  penetrated  by  the  Rontgeu  X  rays 
that  we  have  heard  so  much  about  lately,  but  it  may  safely 
be  assumed  (hat  it  is  difficult   for  any  one  either  to  absorb 
or  convey  any  very  profound  thought,  which  must   pene- 
trate through  clouds  of  tobacco-smoke,  in  passing  from  the 
speaker  to  the  hearer.    Smoking  detracts  much  from  the 
dignity  of  such  meetings,  it  lessen  the  interest  in  the  sub- 
jects under  consideration,  it  blunts  the  perceptions  of  the 
audience,  and  defeats  what  ought  to  be  the  raiin  object  in 
coming  together.     It  is,  therefore,  moved,  in  tht*  words  of 
Mr.  Adams,  that  "  from  this  time  forth  we  have  no  more 
smoking  at  the.-e  meetings." 


Wtt&a\xvi\. 


Mr.  Henry    McHirg   has   been  elected  President  of  the 
Texas  Central. 

Mr.  M.  C.  Grace  has  resigned  the  position  of  Master  Me- 
chanic of  the  Monterey  Mineral  &  Terminal  Railway. 


Mr.  P.  Maher  has  been  appointed  Master  Mechanic  of  the 
Indiana,  Illinois  &  Iowa  Railway,  vice  Mr.  L.H.Miller, 
resigned. 

Mr.  John  Purcell  has  beeu  made  Assistant  Master  Me- 
chanic of  the  Atchison,  Tof>eka  &  Santa  Fe  at  Argentine, 
Kan.,  in  place  of  Mr.  J.  Forster,  promoted. 


Mr.  John  K.  Cowen,  President,  and  Mr.  Oscar  G. 
ray,  First  Vice-President  of  the  Baltimore  &  Ohio, 
on  Feb.  ".iS  appointed  receivers  of  that  road. 


Mur- 
were 


Mr.  H.  G.  Bowles,  General  Manager  of  the  Monongaliela 
River  Railroad,  his  lieen  api>ointed  General  Superintend- 
ent, and  Mr.  J.  A.  Feckinger  succeeds  him  as  General 
Manager. 

Mr.  W.  A.  Mills,  Assistant  to  the  late  President  of  th"? 
Columbus,  Hocking  Valley  and  Toledo  road,  has  been  ap- 
pointed General  Manager  of  that  road,  with  headquarters 
at  Toledo.  

Mr.  Merle  Middleton  has  T^gned  the  position  of  West- 
em  Manager  of  the  Safety  CarHeating  &  Lighting  Com- 
pany to  become  associated  with  the  Standard  Steel  Works 
of  Philadelphia.    

Mr.  Hiram  S.  Cable,  son  of  Mr.  R.  R.|Cable,  President  of 
the  Chicago,  Rock  Island  &  Pacific,  has  been  appointed  to 
the  position  of  Vice-President  aud  General  Manager  of  the 
Rock  Island  &  Peoria. 


Mr.  E.  L.  Chapman  has  been  appointed  Assi^tant  Super- 
intendent of  Motive  Power  of  the  Southern  Railway,  to 
succeed  Mr.  Thomas,  who,  as  noted  last  month,  was 
promoted  to  the  head  of  the  department. 


Mr.  C.  B.  Hart,  for  several  years  a  Traveling  Freight 
Agentfor  Chicago.  Rock  Island  &  Pacific,  has  resigned, 
and  will  become  General  Manager  of  (he  Hutchison  & 
Southern,  a  line  of  8U  miles  in  Southern  Kansas. 


Mr.   Wm.  Taussig  has  resigned  the  presidency  of  the 
St.  Louis  Terminal  Association  because  of  ill   health,  and 
is  succeeded  by  Mr.  J.  S.  Walsh,  formerly  Vice-President. 
.Mr.  E.  P.    Bryan,  General  Manager  becomes   Vice-Presi- 
dent. 

Mr.  Theodore  Klein,  now  General  Su(>erintendeut  of  the 
Central  of  Georgia,  will  on  May  1st,  take  the  position  of 
General  Manager  of  the  Inter-Oceanic  Railway,  of  Mexico. 
Mr.  Klein  was  formerly  on  the  Mexican  National  Rail- 
way.   

Mr.  T.  E.  Adams,  Master  Mechanic  of  the  Northern 
Division  of  the  Great  Northern  Railway  Line,  has  been  ap- 
pointed Superintendent  of  the  Dakota  Division  of  that 
road,  aud  Mr.  T.  E.  Cramer  has  been  appointed  Master 
Mechanic  in  his  place. 


Mr.  T.  W.  Demorest  haa  been  transferred  from  the  |)o- 
sition  of  Assistant  Engineer  in  the  Motive  Power  Depart- 
ment of  the  Pennsylvania  lines  at  Columbus,  O.,  to  be 
Assistant  Master  Mechanic  at  the  Indianapolis  shops  of  the 
company. 

Mr.  William  J.  Morden,  recently  the  head  of  the  Morden 
Frog  &  Crossing  Works,  died  at  his  home  in  Chicago  last 
month.  The  plant  of  the  company  in  which  he  was  so 
prominent  was  started  about  18^0  at  Chicago.  The  present 
large  plant  at  South  Chicago  was  erected  in  1884. 


Mr.  Joseph  B.  Stewart  has  been  appointed  to  succeed 
Mr.  Wm.  G.  Wattson,  deceased,  as  Supierintendent  of  the 
Hudson  River  division  of  the  West  Shore  Railway,  and 
Superintendent  of  the  Wallkill  Valley  and  Jersey  Junction 
roads.  Mr.  Stewart  was  formerly  Superintendent  of  Tele- 
graph and  Signals. 

Mr.  E.  DaM'son  has  been  appointed  General  Master  Me- 
chanic of  the  Kansas  City,  Pittsburgh  Sc  Gulf  Railway, 
with  heaquarters  at  Pittsburgh,  Kan.  Mr.  Dawson  was 
formerly  Superintendent  of  Machinery  of  the  Des  Moines 
&  Kansas  City  Railway,  which  position  he  resigned  to  ac- 
cept the  appointment  mentioned. 


The  death  of  Mr.  N.  J.  Paradise  has  resulted  in  several 
changes  in  the  mechanical  department  of  the  Burlington 
system.  Mr.  F.  A.  Chase  has  been  made  Master  Mechanic 
of  all  the  Missouri  lines,  with  headquarters  at  St.  Joseph, 
Mo.,  and  Mr.  I.  N.  Wilbur  lias  been  appointed  Division 
Master  Mechanic  at  Hannibal,  to  succeed  Mr.  Paradise. 


Mr.  Charles  G.  Waldo,  General  Superintendent  of  the 
Cincinnati,  Hamilton  &  Dayton,  succeeds  Mr.  Wm.  M. 
Greene  as  General  Manager  of  that  road .  Mr.  Waldo  was 
formerly  on  the  Michigan  Central  and  went  to  the  Cincin- 
nati. Hamilton  &  Dayton  in  1889  as  Purchasing  Agent. 
He  was  then  promoted  to  Assistant  to  the  President, 
(reneral  Superintendent,  and  now  is  made  Manager  of  the 
road. 
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Mr.  Robert  B.  Campbell,  General  Manager  of  the  Balti- 
more &  Ohio  Railroad,  has  resigned  and  has  been  suc- 
ceeded by  Mr.  William  M.  Greene.  Mr.  Campb  II  went  to 
the  Baltimore  &  Ohio  in  1893,  and  became  General  Super- 
intendent of  the  Trans-Ohio  Ui  vision.  He  became  General 
Manager  in  ]89?J.  His  successor,  Mr.  Greene,  was  forirerly 
General  Manager  of  the  Cincinnati,  Hamilton  &  Dayton 
Railway. 


Mr.  George  B.  Hazlehurst  has  resigned  the  position  of 
General  Superintendent  of  Motive  Power  of  the  Baltimore 
&  Ohio  Railroad,  which  he  has  held  since  1891. 
He  entered  the  Baltimore  &  Ohio  service  when  a  boy, 
serving  first  as  a  clerk,  and  afterward  with  surveying 
parties,  until  he  became  assistant  surveyor.  He  was  later 
transferred  to  the  bridge  department,  where  he  remained 
until   made  superintendent  of  motive  power. 


Mr.  W.  H.  Canniff  has  been  appointed  General  Manager 
of  the  Lake  Shore  &  Michigan  Southern,  and  Mr.  P.  S. 
Blodgett,  General  Superintendent.  Mr.  Canniff  has  been 
Greneral  Superintendent  since  1890,  and  was  previously 
Division  Superintendent  on  the  Lake  Shore  for  many 
years.  Mr.  Blodgett  had  also  been  a  Division  Superiii- 
teudeut  of  the  Lake  Shore  for  years,  until  1892,  when  he 
was  made  Assistant  Greneral  Superintendent. 


George  H.  Nettleton,  President  and  General  Manager  of 
the  Kansas  City,  Fort  Scott  &  Memphis  Railroad,  died  of 
paralysis  in  Kansas  City.  Mo.,  March  26.  Mr.  Npttlelon 
was  one  of  the  best  known  railroad  men  in  the  West,  and 
was  65  years  old.  He  was  born  in  Chicopee  Falls,  Mass., 
Nov.  13,  1831,  and  first  entered  the  railroad  service  on 
March  7,  1851,  as  rudman  on  the  New  Haven  &  New  Lon- 
don RailroaJ,  of  Connecticut,  which  afterward  formed  a 
[wrt  of  the  shore  line  of  the  New  York,  New  Haven  & 
Hartford  Railroad.  ■..- 


Mr.  Harvey  Middleton,  recently  Superintendent  of  Con- 
struction at  the  Pullman  works  of  the  Pullman  Palace  Car 
Company,  has  been  appointed  General  Superintendent  of 
Motive  Power  of  the  Baltimore  &  Ohio  Railroad.  Mr, 
Middleton  was  appointed  superintendent  of  machinery  on 
the  Louisville  &  Nashville  in  1884.  Five  years  later  he 
went  to  t\ie  Atchison,  Topeka  &  Santa  Fe.  and  shortly 
afterward  became  superintendent  of  motive  power  and 
machinery  of  the  Union  Pacific,  which  position  he  held 
until  he  went  with  the  Pullman  Company. 


James  H.  Stewart,  formerly  General  Manager  of  the 
Cincinnati,  Washington  &  Baltimore,  was  found  dead  in 
hi.s  room  at  Sandusky.  March  15.  having  been  suffocated 
by  natural  gas  escaping  from  a  stove.  Mr.  Stewart  was 
born  at  Rochester,  N.  Y.,  May  8,  1827.  and  began  railway 
work  in  1848,  on  the  Rochester  &  Niagara  Falls  road. 
From  1853  to  1858  he  was  superintendent  of  construction 
on  the  Wabash,  and  for  the  next  nine  years  was  General 
Superintendent  of  the  Sandusky,  Mansfield  &  Newark. 
From  1867  until  1874  he  was  General  Superintendent  of 
the  Winona  &  St.  Peter.  He  was  General  Manager  of  the 
Cincinnati,  Lafayette  &  Chicago  from  1875  to  July.  1879, 
and  was  General  Manager  of  the  Marietta  &  Cincinnati 
from  1879  to  1881.  In  1883  he  was  made  General  Manager 
of  the  Cincinnati,  Washington  &  Baltimore,  which  posi- 
tion he  held  until  Jan.  1,  1890.  He  was  active  in  the  con- 
struction of  the  Sandusky  &  Hocking,  and  was  a  director 
of  that  company. 

William  A.  Parry,  son  of  Charles  T.  Parry,  late  of  the 
Baldwin  Locomotive  Works,  of  Philadelphia,  died  in  British 
India  on  February  8.  Mr.  Parry  was  left  a  large  estate. 
He  was  S5  years  old,  and  started  in  October  last  for  a  tour 
of  the  world.  He  had  reached  the  base  of  Mount  Everett, 
near  Calcutta,  when  he  died.  His  friends  in  this  country 
have  not  yet  learned  the  cause  of  his  death .  Mr.  Parry  was 
owner  of  the  schooner  yacht  Telfer.  He  was  a  member  of 
the  New  York  Yacht  Club  and  one  of  the  founders  of  the 
Corinthian  Yacht  Club  of  Philadelphia,  of  which  he  was 
for  a  time  vice-commodore.  He  was  also  a  member  of  the 
Bachelors'  Barge  Club,  Union  League  and  Art  Chib  in 
Philadelphia,  and  a  member  of  the  Colonial  Club,  of  New- 
York.  He  leaves  a  wife  and  one  child.  The  body  is  on  its 
way  home,  and  will  be  burled  in  Philadelphia. 


William  O.  Wattson. 

Mr.  William  G.  Wattson,  Superintendent  of  the  Hudson 
River  Division  of  the  West  Shore  Railroad,  died  on  March 
10  from  the  eflfects  of  wounds  received  March  5,  at  the 
hands  of  a  discharged  employee.  Edmund  Clifford,  who 
had  been  employed  by  the  road  as  a  detective,  was  dis- 
charged for  drunkenness,  and  went  to  Mr.  AVattson's  ofHce, 
while  under  the  influence  of  liquor,  to  complain  of  his  dis- 
charge. After  a  brief  parley  he  drew  a  pistol  and  fired  at 
Mr.  Wattson  several  times,  the  second  shot  wounding  him 
faUlly. 

Mr.  Wattson  was  the  son  of  a  clergyman,  and  was  born 
in  Prince  George  County,  Maryland,  in  1854.  He  entered 
railroad  service  as  a  telegraph  operator,  and  s-rved  as 
operator,  station  agent,  dispatcher,  etc  ,  on  the  (jueen 
Anne  &  Kent  County,  Huntington  &  Broad  Top  and  Alle- 
gheny Valley  Railroads.  He  entered  the  service  of  the 
West  Shore  in  1883.  and  for  several  years  was  car  account- 
ant.   He  became  8U{>eriDtendent  in  ISitO.    He   took  an 


active  interest  in  the  work  of  the  Car  Accountants'  Asso- 
ciation, American  Railway  Association,  Anaerican  Society 
of  Railroad  Superintendents,  the  New  York  Railroad  Club 
and  other  societies.  He  occupied  the  office  of  secretary  of 
the  latter  society  at  the  time  of  his  death.  He  was  an 
energetic  worker,  and  widely  known  and  respected  in 
railroad  circles.    He  leaves  a  wife  and  three  daughters. 


Nathaniel  W.  Pratt. 


Through  the  announcements  in  the  daily  papers  most  of 
our  readers  will  have  learned  before  this  notice  reaches 
them  of  the  death  of  Nathaniel  W.  Pratt,  President  of  the 
Babcock  &  Wilcox  Company,  which  occurred  on  March 
10,  at  his  home,  in  Brooklyn,  N.  Y. 

He  was  descended  from  old  New  England  ancestry,  who 
on  both  his  father's  and  mother's  side  settled  in  Plymouth 
County,  Mass.,  in  1630,  although  he  was  born  in  Baltimore 
in  1852,  and  was  therefore,  44  years  of  age  at  the  time  of 
his  death. 

He  inherited  from  his  father— who  during  the  war  was 
superintendent  of  the  Burnsidearmories  in  Providence,  R.  I. 
—an  aptitude  for  mechanics,  and  in  1870  he  entered  the  em- 
ploy of  the  firm  of  Babcock  &  Wilcox,  who  were  then 
manufacturing  boilers  and  engin  s.  Through  his  energy 
and  remarkable  business  qualifications  he  soon  gained  the 
confidence  of  his  employers.  In  1881  the  firm  was  or- 
ganized into  a  corporation,  and  he  w  as  then  a ppointed 
Treasurer  and  Manager  of  it.  He  filled  these  positions  un- 
til 1893,  when,  on  the  death  of  Mr.  Gpo.  H.  Babcock,  one 
of  the  founders  of  the  original  firm,  be  was  elected  Presi- 
dent of  the  company  which  position  he  held  until  the  time 
of  his  death. 

He  had  the  rare  characteristic  of  combining  engineering 
and  inventive  ability  with  remarkable  capacity  for  con- 
ducting business  affairs.and  it  was  to  his  exertions  largely 
that  the  remarkable  succeed  of  this  company  was  due.  In 
ISH  he  became  consulting  engineer  to  the  Dynamite  Gun 
Company,  and  it  was  from  his  designs  and  under  his 
patents  that  the  first  successful  dynamite  gun,  which  was 
of  8-inch  caliber  and  60  feet  long,  was  built,  and  it  wa.s 
with  it  that  the  experiments  at  Fort  Lafayette,  in  New 
York  harbor,  were  made  in  throwing  torpedoes. 

He  was  for  25  years  associated  with  the  Babcock  &  Wil- 
cox Company  and  firm,  and  the  growth  of  that  establish- 
ment and  the  success  of  its  business  was  largely  due  to  his 
business  sagacity  and  sound  judgment,  and  it  now  occupies 
the  position  of  being  one  of  the  largest  boiler  manufact- 
uring companies  in  the  world,  and  it  is  to  it  that  the  suc- 
cess of  water  tube  boilers  is  largely  due.  Mr.  Pratt  was 
energetic  and  aggressive  in  the  conduct  of  business  affairs, 
but  also  had  the  reputation  of  being  generous  and  of  a 
kindly  disposition  towards  those  less  favored  by  fortune 
than  he  was. 

He  was  a  me-aber  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engineers. 
American  Naval  Institute,  and  of  the  Engineers'  Club  of 
New  York.  His  aged  father  and  mother,  his  wife  and 
three  children  survive  him. 


Notes. 

An  accurate  measurement  of  coal  consumption  and 
horse  power  of  a  23  and  40  by  48-inch,  Reynolds-Corliss 
condetising  engine  for  three  years  shows  that  in  1893  an 
average  of  381  horse  power  whs  obtained  on  1.76  pounds  of 
coal  per  horse  power  per  hour,  in  1894  an  average  of 
393  horse  power  at,  1,67,  and  in  1895  an  average  of  396  at 
1.65  pounds.  The  engine  and  boilers,  which  were  also  of 
the  Reynolds  type,  were  at  the  Stevens  Linen  W^orks  at 
Webster.  Mass.  The  owners  of  the  plant  obtained  the 
figures,  and  they  state  that  they  indicated  the  engine  mom. 
ing  and  afternoon  and  caiefully  weighed  all  coal. 


A  section  of  a  combined  parlor  and  sleeping  car  from  the 
designs  of  L.  F.  Ruth  has  been  recently  constructed  at  the 
shops  of  ihe  Pittsburg  and  Lake  Erie  Railroad.  Pneuma- 
tic cushions  are  used  for  berths  and  chairs  and  the  benlis 
are  stored  in  casings  on  the  sides  of  the  car  which  do  not 
interfere  with  light  or  ventillation.  The  collapsed  mat- 
tresses occupy  but  little  space  and  when  the  berths  are 
made  up  the  parlor  chairs  are  stored  between  the  floor  and 
the  lower  mattress,  being  removed  from  their  base»r 
which  are  large  enough  to  contain  the  bedding. 

Four  pumping  engines  each  of  30.000,000  gallons  daily 
capacity  have  recently  been  built  by  the  Southwark  Foun- 
dry &  Machine  Company  for  the  city  of  Philadelphia.  The 
engines  are  of  the  verticle,  triple-expanxion  type  and  have 
cylinders  37, 62,  and  96  inches  in  diameter,  and  three  single 
acting  pump  plungers  34^  inches  in  diameter,  all  of  .54- 
inch  stroke.  The  total  weight  of  each  engine  proper  i 
about  1 ,000,000  pounds,  or  2,000  tons,  for  the  four  engines 
and  the  pumps  and  their  attachments  add  2.500  tons  to 
this  amount.  A  noteworthy  feature  of  this  pumping  plant 
is  the  substitution  of  steel  structural  work  in  place  of  the 
usual  cumbersome  and  expensive  masonry  work  for  the 
support  of  the  engines.  This  construction  gives  easy  access 
to  all  parts  of  the  water  end  for  examination,  and  in  case 
of  necessity  the  pump  chambers  can  be  removed  and  re. 
placed  with  but  little  work.  The  Southwark  Foundry  has 
been  the  first  to  use  this  method  of  construction  for  sup- 
por'ing  engines  and  had  found  it  to  be  perfrctly  rigid.  The 
engines  described  have  run  noiselessly  and  with  little  vibra- 


tion, and  there  is  every  reason  to  suppose  that  the  Bup- 
porls  will  be  as  rigid  as  a  masonry  foundation.  The  plant 
was  fully  described  in  a  paper  by  Mr.  T.  H.  Mirkil,  Jr., 
before  the  Engineers'  Club  of  Philadelphia. 

From  a  circular  recently  issued  by  the  Forestry  Division 
of  the  Department  of  Agriculture  it  appears  that  careful 
estimates  place  the  forest  area  of  the  United  States  (exclu- 
sive of  Alaska)  at  about  .500,000,000  acres,  and  that  there 
are  standing  ready  for  the  ax  a  total  of  2,8  00.000,000.000 
feet,  board  measure,  of  lumber  of  all  kinds.  The  annual 
cut  is  40,000,000,000  feet.  Adding  the  consumption  for 
fuel,  fmce  material,  waste  in  the  woods  and  at  the  mills 
brings  the  total  annual  wood  consumption  of  the  country 
up  to  25.000,006,000  cubic  feet,  oi  about  50  cubic  feet  per 
acre  of  forest,  which  is  equivalent  to  the  yield  |ier  acre 
realized  in  the  well-kept  forests  of  Prussia,  where  repro- 
duction is  secured  by  skillful  management. 


Mr.  F.  H.  Stark,  master  car  builder  of  the  Cleveland 
Lorain  &  Wheeling,  informs  us  that  be  has  substituted 
metal  head  lining  in  place  of  cloth  in  some  of  the  road's 
old  passenger  cars.  Suitable  designs  can  be  found  such  as 
are  used  for  small  rooms,  with  raised  work  not  too  liold  and 
quite  appropriate  for  coach  headlining.  As  a  rule,  staoHt- 
ing  works Aake  the  sections  in  squares  2  ft.  by  2  ft.,  but 
he  got  the  last  lot  in  sections  2  ft.  by  8  ft.  They  are  se- 
cured to  the  ceiling  with  lap  joints  without  battons.  He 
thinks  there  is  a  possibility  of  acme  trouble  with  joints 
opening  after  a  while  so  as  to  be  noticeable.  He  paints 
the  lining  a  drab  color  that  will  not  show  the  effect  of 
smoke  and  yet  make  the  car  light.  This  is  quite  a  depart- 
ure in  the  \\  ay  of  color,  but  it  has  a  good  effect.  The  cost 
is  so  reasonable  and  the  work  so  permanent  that  it  is 
worthy  of  consideration  on  the  part  of  thoee  seeking 
economy . 

The  North  of  England  correspuodent  of  The  Engineer 

writes  to  that  paper  : 

"  A  new  departure  in  marine  engineering  has  been 
made  at  West  Hartlepool,  where  the  Inehmona,  a  new 
screw  steamer,  is  to  be  fitted  with  the  first  set  of  Mudd's 
patent  five-cylinder  and  four-crank  engines,  with  boilers 
working  at  a'  pressure  of  2-55  pounds  per  sqtiare  inch  under 
induced  draught.  Mr.  Thomas  Mudd.  the  inventor,  is  the 
Mayor  of  Hartleixx)!.  and  is  the  managing  director  of  the 
Central  Marine  Engine  Works,  which  will  supply  the  en- 
gines. The  object  of  the  invention  is  to  obtain  a  gre iter 
economy  of  fuel  than  has  been  possible  with  the  triple-ex- 
(Minsion  engine.  It  is  little  more  than  thirty  years  since 
the  introduction  of  the  compound  engine  with  a  lioiler 
pressure  of  65  pounds." 


The  Engineer  is  authority  for  the  statement  that  the 
cotrwheel  and  rach  railways  of  the  world  include  70 
lines  built  since  1812  ;  and  of  these  17  are  in  Switzerland, 
14  in  Germany,  12  in  Austria-Hungary,  4  in  France  and 
3  in  Italy,  the  others  being  in  England,  Spain,  Greece, 
Portugal,  the  United  States,  South  America,  Asia  and 
Australia.  The  total  leng^th  of  these  lines  is  500  miles,  of 
which  188  are  of  the  Abt  system.  These  lines  are  worked 
by  300  locomotives,  the  heaviest  of  which  weighs  70  tons. 

The  committee  on  the  supervision  of  the  standards  and 
recommended  practice  'of  the  Master  Car  Builders'  Asso- 
ciation will  be  glad  to  receive  suggestions  in  reference  to 
any  such  modifications  of  the  established  standards  and 
recommended  practices  of  the  association  as  are  justified 
by  experience  in  their  use.  Members  believing  changes  or 
additions  should  be  made  to  any  of  these  standards  should 
communicate  with  Mr.  R.  H.Soule,  chairman,  Roanoke. 
Va. 


The  committee  of  the  Master  Mechanics'  As^K-ciation  that 
is  to  report  on  "  What  kind  of  grate  is  most  suitable  for 
burning  anthracite  coal — cast-iron  shaking  or  watar  bar?" 
hns  issued  a  circular  of  inquiry  containing  35  questions. 
We  have  not  the  spa'^e  to  publish  this  important  circular, 
but  the  members  having  information  on  this  •■ulijf'ct  can 
render  good  service  to  the  committee  and  the  associa- 
tion by  sending  answers  to  the  questions  to  Mr.  Ekl.  L. 
Coster.  10  Wall  street.  New  York  City. 

The  latest  schedule  of  the  Philadelphia  &  Reading  rail 
road  shows  that  a  new  train  has  been  put  on  that  makes 
Ihe  trip  from  Philadelphia  to  New  York  in  1  hour  and  45 
minutes,  or  IS  minutes  shorter  than  the  fastest  previous 
schedule.  The  train  has  three  vestibuled  cars  weighlng'about 
100 ^tns.  and  is  hauled  by  a  Vauclain  compound  locomotive 
with  a  single  pair  of  drivets  84^  inches  in  diameter.  The 
engine  has  a  leading  four-wheeled  truck  Jwith  36-incli 
wheels,  and  a  pair  of  trailing  wheels  under  the  firebox  that 
are  .54^  inches  in  diameter.  The  cylinders  are  1 3  and  22 
inches  in  diameter  and  26  inches  stroke.  The  boiler  has 
1.460  square  feet  of  heating  surface  and  carries  a  pressure 
of  300  pounds.  The  weight  on  the  drivers  is  48.000  itounds 
and  the  total  weight  of  the  engine  is  110. .500  pfmnds.  The 
train  leaves  Philadelphia  at  8:20  a.  ni.  and  arrives  at  Jer- 
sey City,  90.2  mites,  at  9:53,  making  two  slo|>s.  and  aver- 
aging 58.2  miles  per  hour.  The  time  for  one  stretch  of 
75J  miles  is  70  minutes,  or  64.7  miles  |»er  hour.  West- 
lx>und  the  time  is  five  minutes  slow-er. 


It  has  been  found  by  several  of  the  prominent  roads 
entering  Chicago  that  the  boring  of  locomotive  tires  need 
not  be  the  expensive  and  lengthy  job  it  w  usually  found  to 
be.  By  increasing  the  fe  <1.  and  if  necrsgary.  ut.ing  water 
on  the  tools  to  keep  them  cool,  thewoik  can  be  greatly  ac- 
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celerated.    A  50-inch  tire  can  he  bored  in  leas  than  an  hou 
and  where  one  man  has  more  than  one  machine  to  operate 
the  cost  of  boring  a  tire  of  this  size  need  not  cost  the  com- 
pany mere  than  35  cents.    The  larger  tires  cost  propor- 
tionately more. 

The  trustees  of  the  New  York  and  Brooklyn  Bridge,  at  a 
meeting;  held  March  23,  adopted  the  report  of  Superintend- 
ent Martin  recommending  that  electric  motors  be  used  for 
switching  trains  at  the  terminals.  It  is  expected  that 
twenty  cars  will  be  eifuipped  with  motors,  each  car  being 
provided  with  four  of  62}  horse-power  each.  This  will  give 
a  maximum  drawbar  pull  of  fi,000  pounds.  These  motors 
are  expected  to  haul  trains  over  the  bridge  in  the  early 
morning  hours,  or  at  other  times  should  the  cable  fail. 
The  Superintendent  was  instructed  to  prepare  plans  and 
specifications  for  the  installation,  and  to  advertise  for  bids 
for  electric  heaters  for  these  cars.  The  cost  of  the  power 
house  and  the  machinery  is  estimated  at  $300,000.  The 
Executive  Committee  of  the  trustees  recommends  that  the 
contract  for  the  motors  be  awarded  to  the  General  Electric 
Company  on  its  bid  of  $3,640  a  car. 


Economical  Designing  of  Timber  Trestle  Bridges. 

Bulletin  No,  13  of  the  timber  physics  series  wing  issued 
by  the  United  States  Department  of  Agriculture  contains 
an  article  under  the  above  caption  from  the  pen  of  A.  L, 
Johnson,  C.  E.,  with  several  letter<  of  comment  upon  it 
from  prominent  engineers.  The  article  begins  by  show- 
ing that  there  are  2,000  miles  of  timber  trestle  in  this 
country  costing  more  than  $60,000,000  and  requiring  re- 
placement, on  an  average,  every  nine  years.  The  need 
of  economy  in  the  design  is  thu^  apparent.  Data  from  the 
present  practice  of  railroads  shows  that  there  is  no  uni- 
formity in  design,  the  factor  of  safety  in  beams  running 
from  1.5  to  13,  a:id  the  factor  for  endwise  crushing  ranging 
from  2.6  to  25.  Other  irregularities  in  present  practice 
are  shown,  and  then  under  tne  head  of  "Recommended 
Practice"  the  author  says: 

Since  the  strength  of  timber  varies  very  greatly  with  the 
moistare  contents  (see  Balletin  8  of  the  Forestry  Division), 
the  economical  desigaiaK  of  such  structures  will  necessitate 
their  being  separated  into  groups  according  to  the  maximum 
moisture  contents  in  use.  -       -. 

MOISTURE  CLASSIFICATION.*  ''     ' 

Class  A  (moisture  contents,  18  per  cent.),— Structures 
freely  exposed  to  the  weathei,  such  as  railway  trestles,  un- 
covered bridges,  etc. 

Class  B  (moisture  contents,  13  per  cent,),— Structures 
under  roof  but  without  side  shelter,  freely  exposed  to  out- 
side air,  but  protected  from  rain,  such  as  roof  trusses  of 
open  shops  and  sheds,  covered  bridRes  over  streams,  etc. 

Class  C  (moisture  contents,  12  per  cent,).— Structures  in 
buildiuKs  unheated,  but  more  or  less  protected  from  outside 
air,  such  as  roof  trusses  or  barns,  inclosed  shops  and  sheds, 

etc. 

Class  D  (moisture  contents.  10  per  cent.),— Structures 
in  buildings  at  all  times  protected  from  the  outside  air, 
heated  in  the  winter,  such  as  roof  trusses  in  houses,  halls, 
churches,  etc. 

The  following  tables  of  safe  loads  have  all  been  made  out 
for  Class  A,  with  the  intention  of  making  them  applicable 
to  bridse-trestle  construction.  To  make  these  applicable  to 
the  other  classes  make  the  following  modifications: 

For  longleaf  pine  add  to  all  the  values  Kiven  in  the  tables, 
except  those  for  moduli  of  elasticity,  tension  and  shearing, 
for  Class  B,  15  per  cent.;  for  Class  C,  40  per  cent.,  and  for 
Class  D,  5.5  per  cent,  Kor  the  other  species  add  to  these  val- 
ues, for  Class  B,  8  per  cent.;  for  Class  C,  18  i)er  cent.,  and  for 
Class  D,  25  per  cent. 

For  the  modulus  of  elasticity  add  only  one-half  of  the 
above  percentages.  For  tension  and  shearing  use  the 
tubular  values— whatever  the  percentage  of  moisture. 

For  longleaf  and  sbortleaf  pine  these  modifications  are 
quite  correct,  the  percentage  of  increase  of  strength  of  the 
forcner  being  about  twice  as  great  as  that  for  the  latter  be- 
tween the  green  and  dry  conditions.  This  percentage  of  in 
crease  is  not  so  well  known  for  the  other  species,  but  tests 
that  have  been  made  indicate  a  percentage  of  increase  at 
least  as  large  as  for  sbortleaf  pine.  Until  further  tests  have 
tieen  made,  therefore,  the  modifications  given  above  may 
safely  be  used. 

•The  reductions  for  moisture  as  K'^en  above  in  the  case  of  long- 
leaf  oine  appear  somewhat  at  variance  with  results  obtained  since. 

In  the  case  of  other  speciea  ihey  rest  on  assuraptiOD,  for  tvbich  ex- 

p'rimental  data    are    still    larKely  lackinK;  it    will,  therefore,    be 

proper  to  ase  the  gsine  witn  caution. 

The  moi-ture  condition  itt  18  per  cent,  is  one  ditflcult  to  obtain 
under  natural  conditions;  it  wnuld,  therefore,  have  been  more 
desirable  if  the  author  had  started  from  the  green  condition, 
which  isi  fixed.  The  following  values  for  green  condition  are  here 
added  for  the  fonr  Sonlbero  pines,  on  which  alone  the  Forestry 
Division  has  reliable  data: 
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Moist- 
ure 
condi- 
tion. 

Cuban 
pine. 

6,150 
4.150 

100 
125 
149 
188 

Long- 
leaf: 

lob- 
lolly. 

Short- 
leaf. 

Aver- 
age 
change. 

Transverse  strength 
ormoJulus  of  Tup- 

Per 

cent. 
33 

ai 

33 

20 
15 
10 

6.200 
3.660 

lf« 
119 
148 
194 

5.830 
3,430 

100 
122 
147 
187 

5,230 
3.460 

100 
120 
138 
165 

Cocapression    e  n  d  - 
wise,  green.,   . 

Relative  strength  as 
a   mean   of    trans- 
verse acd  comDres- 
sion: 
Qreen    

100 

Half  dry 

12-2 

Yard  dry 

Koomdry 

146 
182 

8AFB  UNIT  BTRB88C8, 

Table  IT.— Safe  unit  ttrtstts  at  18  per  cent,  wioisfure, 

(The  values  marked  "O"  were  obuined  from  experii>ent»  made  by  I  he  Forestry  Division.  The  other  values  were  obtained 
from  various  sources,  chiefly  the  Tenth  Census  report,  but  so  modified,  as  to  give  results  compa'ahle  with  Forestry  Division  values. 
To  arrive  at  true  average  values  of  strenetb,  multioly  safe  loads  by  factor  of  safety  given  in  each  column.  The  values  for  lesilience 
and  tensile  strenKth  are  the  ultimate  values.  The  former  is  practically  never  used  in  desigoing.  The  latter  is  a  factor  impossible  to 
develop  in  practice,  since  ibe  piece  will  always  fail  in  some  other  way,  usually  by  shearing,    (See  descriptive  text.)] 


'.    '.•'    \             Species. 

Modulus  of 
strength  at 
rupture  per 
square  inch. 

Modulus  of   Elastic  resil- 
elasticityper;     ience  per 
square  inch.:  cubic  inch. 

^[r"e*n'i?g     '    «re»          Tensile 
endw^L  ner    "C"""'*  '"«   l*'«nKth  per 

Shearing 
strength  per 
square  inch. 

Pounds. 
1.550 
1,300 

880 
1.000 

980 
1,320 
1.440 
1.000 
1.000 
1,200 

Pounds. 
720,000 

600.000 
4»,00« 
566.0011 
414.000 
690.000 
226.000 

Pounds. 
1.3U 
1.30 
1.00 

Ponnds. 

1.000 

840 

700 

780 

a» 

880 
<S0 
7W 
675 

800 

Punntis. 
215 
215 
147 
143 
180 

un 

115 
230 
120 

400 

Pounds, 
12,000 
9,000 
7.(00 

Pounds, 
125 

Sbortleaf  pine  (Pin i/d  foAinafo),  D 

White  pine  (fin««  *fro6u,9) 

Norway  pine  lI'inuH  rrxinosa) 

100 

75 

Colorado  pine  {Piium  ronderoxa) 

Douglas  flr  (Pseudotxuga  douolani) 

Redwood  {Siquoia  simptrvineui) 

Red  cedar  (7unip<TU»  rirginiaia) 

335,000 
450,090 
550,000 

Bald  cypress  {Taxo  (ium  dintichum),  D,„ 

White  oak  {Quercua  alba),  D 

1.10 
1  « 

6.000 
10.000 

60 
300 

5 

2                        1 

5 

3 

1 

4 
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Table  IV.  Is  a  table  of  safe  unit  stresaest  of  the  various 
kinds  for  the  materials  employed  in  the  construction  of  tim- 
ber trestles.  The  "  safe  unit  stress  "  is  equal  to  the  ultimate 
strength,  as  determined  from  the  test,  divided  by  a  quantity 
which  is  called  the  factor  of  safety. 

In  designing  add  one  half  inch  to  each  dimension  obtained 
by  use  of  above  table  to  allow  for  weathering. 

The  values  marked  "  D"  in  the  table  are  considered  quite 
reliable,  especially  those  for  longleaf  and  sbortleaf  pine. 
These  are  for  a  maisture  of  18  per  c<>nt.,  representing  a  half 
dry  condition,  and  were  taken  from  a  minimum  moisture 
curve  which  represented  the  average  strength  of  tbe  lowest 
10  per  cent,  of  the  non-defective  pieces  tested.  This  curve 
gives  values  from  15  to  20  per  cent,  less  than  the  mean  values 
obtained  for  the  species,  and  material  of  this  strength  can 
readily  be  obtained  even  for  full-sized  beams  and  columns  by 
an  inspector  of  average  intelligence. 

The  other  values  wei%  obtained  from  various  sources,  chief 
of  which  was  the  Tenth  Census  report. 

The  information  for  these  species  is  very  meager,  but  the 
values  given  are  considered  safe,  though  probably  not  as 
economical  as  tber  might  be  if  more  extensive  tests  bad  been 
made. 

A*  will  be  seen  from  an  inspection  of  Table  IV.,  tbe  factor 
of  safety  is  not  a  constant  quantity,  but  ranges  from  2  to  5. 
In  general,  any  composite  structure  should  be  of  equal 
strength  in  all  of  its  parts.  This  does  not  mean  that  they 
should  all  have  the  same  factor  of  f  afety. 

The  values  given  for  the  modulus  of  elasticity  for  all  the 
species  except  redwood  and  cedar  will  give,  for  the  average 
conditions,  a  deflection  equal  to  about  one  two-hundred ths 
of  the  span,  which  has  been  assumed  as  the  maximum  al- 
lowable. This  is  about  equal  to  a  factor  of  safety  of  5  on  the 
total  deflection  at  rupture.  The  exceptions  to  this  are  the 
two  species  above  mentioned,  but  these  are  not  used  for 
beams. 

The  crushing  strength  across  the  grain  in  Table  IV.  is 
based  upon  a  crushing  of  3  per  cent,  of  the  cross-sectional 
height  of  tbe  piece.  This  point  may  be  compared  to  tbe 
elastic  limit  in  tbe  cross-breaking  tests.  While  absolute 
failure  does  not  occnr  at  this  point,  yet  it  is  a  point  beyond 
which  it  is  unsafe  to  go.  Tbe  point  of  absolute  failure  in 
this  test  is,  more  or  leas,  an  imaginary  point,  and  the  above 
percentage  of  crushing  has  been  selected  as  an  arbitrary 
representative  thereof.  As  failure  does  not  occur  here,  how- 
ever, a  factor  of  safety  of  3  is  deemed  necessary  and  suflB- 
cient  for  this  kind  of  a  load, 

INSPECTION. 

Scientific  inspection  of  timber  requires  a  knowledge  of 
the  elements  affecting  the  strength  thereof. 

Tbe  following  are  the  principal  elements:  Moisture  con- 
dition; weight  per  cubic  foot;  size  of  piece;  position  in  tree; 
defects,  such  as  knots,  cross-graining,  ring  shakes  and 
season  checks;  anatomical  structure;  chara«*terof  the  secre- 
tions, such  as  resin,  etc.;  method  of  treatment  previous  to 
use. 

Moisturf  condition. — This  is  the  chief  element  affecting 
the  strength  of  timber.  Tbe  strength  of  a  thoroughly  sea- 
soned piece  is  from  5U  to  100  per  cent,  more  than  that  of  a 
green  piece.  To  say  that  a  certain  piece  of  timber  has  a 
strength  ot  a  certain  amount  is  of  no  service  whatever  in  de- 
termining its  relative  strength  unless  the  moisture  con- 
dition is  specified. 

Weight  .—la  material  of  the  same  species,  having  practi- 
cally the  same  anatomical  structure  and  character  of  secre- 
tions, the  strength  varies  directly  as  tbe  weight  for  the  same 
condition  of  moisture. 

Size  of  piece. — This  has  some  effect,  but  it  is  much  less  than 
has  been  generally  supposed.  Tbe  chief  difiicnity  is  in  tbe 
seasoning  of  large  pieces.  If  this  is  done  carefully  no  allow- 
ance need  be  made  in  tbe  safe  loads  given  on  account  of  size, 
except  for  more  frequent  defects. 

PosUion  in  tree.— The  strength  varies  with  the  position 
in  tree.  In  old  trees  of  pine,  from  150  to  200  years  of  age,  tbe 
strongest  portion  of  the  butt  log  will  be  at  about  one-half 
the  radius  from  the  center.  As  we  go  higher  in  the  tree, 
the  central  part,  though  weaker  than  in  tbe  butt  log,  be- 
comes the  strongest  portion  of  the  cross-section, 

Z)<'frcf8.— Large  knots  should  not  be  allowed  to 
come  ^t  the   middle  of  a  beam,  either  on   top  or  bottom, 

t  From  the  cross-breaking  test  are  obtained  the  modulus  of 
strenttib  at  rupture  (K),  the  modulus  of  elas'icity  (E),  and  tbe  elas- 
tic resilience  per  cubic  inch  (r».  The  modulus  of  strenuth  at  rup- 
ture is  tbe  intensity  (in  pounds  per  square  inchl  of  the  stress  upon 
the  extreme  fibers  of  a  beam  at  the  point  where,  aad  at  tbe  time 
when  rupture  begins. 

The  modulu*  of  elasticity  is  the  ratio  of 

Unit  stress  (In  pounds  per  square  inch) 

Unitdistortion  (expressed  as  fractional  part  of  length) 
The  elastic  regilieiure  of  a  bean  is  tbe  product  of  one-half  the 
load  into  the  deflection  at  the  loaded  point.  For  a  beam  loaded 
with  numerous  concentrated  loads  the  resilience  is  one-half  the 
total  sum  ot  each  load  into  the  deflection  of  beam  at  ^that  point. 
This  quantity  is  a  function  of  tbe  volume  of  the  beam. 


as  they  are  a  source  of  weakness  in  conpression  as  well 
as  in  tension,  thougb  not  quite  to  the  same  extent. 
Tbe  fibers  around  a  knot  run  nearly  at  right  angles  to  the 
axis  of  the  tree,  so  that  in  a  compression  test  these  fibers  arc 
subject  to  a  crushing  strength  across  the  grain,  in  which 
direction  they  are  very  weak. 

Season  cracks  on  top  of  a  beam  have  little  elfect  upon 
the  strength,  except  as  theymay  collect  water  and  start  rot. 
Those,  however,  on  the  side  of  a  beam  near  the  neutral 
plane,  which  for  timber  is  usually  a  little  below  the  middle, 
are  very  injurious,  as  they  greatly  increase  the  liability  to 
shear  along  this  pla  ne. 

Wooden  beams,  as  ordinarily  employed,  are  more  apt  to 
fail  in  this  manner  than  in  any  other  way.    By  putting  a 
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Fig.  1.    Present  Practice. 

bolt  in  each  end  of  large  beams,  thus  firmly  holding  tbe  top 
and  bottom  portions  together,  this  danger  could  be  largely 
avoided.  Ring  shakes  are  also  prime  causes  of  shearing 
along  the  neutral  plane. 

AncUomical  Structure— Ibis  has,  of  course,  great  influence 
upon  the  strength  of  timber,  and  to  it  is  largely  due  the  dif- 
ference in  strength  between  the  diflferent  species. 

But  little  is  known  about  this  subject  as  yet,  except  in  a 
general  way,  as,  for  example,  regarding  pine  and  oak. 

The  present  time  is  a  little  premature  for  the  formulation 
of  full  rules  for  scientific  inspection  of  timber.  We  only 
know  that  for  strength  we  require  dry  timber,  and  for  a 
given  species  the  heavier  tbe  stronger. 

For  the  present  it  is  impossible  to  evaluate  the  effect  of 
knots  and  other  defects,  but  we  should  guard  against  them 
as  far  as  possible . 

The  safe  loads  given  in  the  tables  herein  will  then  be  per- 
fectly safe,  and  apply  to  all  sizes. 

METHODS  OF  DESIGNING. 

PRESENT    PRACTICE. 

Many  of  the  railroad  companies  now  use  a  safe  load  of 
1,000  pounds  per  square  inch  for  the  modulus  of  rupture  for 
longleaf-pine  stringers.  Tbe  caps,  sills,  and  posts  are  us- 
ually 12  by  12  inches,  irrespective  of  load  . 

Fig,  1  represents  a  common  type  of  construction  designed 
by  the  above  considerations  and  for  the    following   con 


Fig.  2.   Recommended  Practice  With  Corbels- 

ditions:  Span  14  =  14  feet;  length  post  =  12  feet:  posts,  caps, 
and  sills,  all  12  inches  square.  Load  =  100-ton  consolidation 
engine  of  tbe  P.  R.  R.  Maximum  moment  =  98,600  foot 
pounds  on  one  rail;  maximum  shear  =  .36,000  pounds  on  onr 
rail:  maximum  bent  load  =  91,8C0  pounds  on  both  rails. 
The  formula  for  bending  is 

Rbh* 


M  = 


6 


M  =  bending  moment  in  pounds  per  square  inch. 

R  =  safe  load  on  extreme  fiber  in  pounds  persquare  inch 

6  =  breadth  of  beam  in  inches, 

/t  =  height  of  beam  In  inches. 
Substituting  tbe  values  for  these  quantities,  we  find  then- 
will  be  required  three  stringers   under  each   rail,  8}^  by  17 
inches  in  cross-section,  posts,  caps,  and  sills  all  being  12  by 
12  inches  In  cross-section. 

The  following  factors  of  safety  are  indicated  by  their 
practice : 

Stringers  in  cross-breaking T.d 

Stringersin  deflection  .Jo  span 3.1 

Stringers  in  bearing  value 2-7 

Cap,  bearing  value  under  stringers.. l.i 

Cap,  bearing  value  under  posts 1.9 

Posts,  crushing  endwise 24.8 
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Bill  of  material/or  FUj.  2. 
TIMBER,  KXCLUSIVE  OF  TIES  AND  QUARD    BAIL. 


Species. 

Used  for - 

Siie. 

Number  of 
feetB.  M. 

Cost  per 
thonsaod. 

Total  cost. 

Loncleaf  pine       

Whiteoak 

Strincen 

Caps 

6  Pieces,  7J4"xl.V'xll'  in  14'  lenKthe 

1  Piece,    9    "X  9"xl0'                          ...         ... 

815 
S8 
351 
112 
76 
58 

tll.OO 
11.00 
8.00 
1100 
8.00 
8.00 

$8.96 
.75 

Ked  cypress 

Posts 

4Pieoes.9    "x  9"xl3' ....... 

1  Piece,    9    "XlO-'Xiy ..„..., 

1  Piece,  9    "x  7  "xl8' 6" 

6  Pieces.  7J4"x  9"xr.......i„.  ....  ,V  , 

Cost  of  iron .....,...*....".........,.. 

2  81 

Whiteoak 

Sills 

1  23 

Loneleaf  pine 

S.  Braces 

Corbels 

61 

White  oak 

(6 

1.480 

$U.82 

5.31 

Total  cost  of  panel .;.......... 

___ _v_ 

t2ai3 

Bill  of  material  for  Pig.  3. 
TIMBER,  EXCLUSIVE  OF  TIES    AND    OUARD  RAIL. 


Species- 

Used  for- 

Size. 

Number   |    Cost  per 
feet.  B.M.I  thousand. 

Total  cost. 

LoDgleaf  pine ,, 

Spleces.  7H"  X  14.5"  14' long 

I  piece,  12"  X  12"  X  10' 

l» 

3S1 

112 
76 

910.50 
11.00 

8.00 
11. GO 

8.00 

910.31 

Whiteoak  

Caps 

1.32 

Pots 

Sills      

4  pieces,  9"  X  9"    X  13' 

2.81 

v\  bite  oak 

1  piece,  9"    X  10"  X  15' 

1.23 

Longleaf  pine 

1  piece,  7"  X  7"   X18'6" 

Cost  of  iron. .  ..J  .....l';.. ,..y».i..,„. ....... . 

.61 

1,6*1 

116.28 

3.17 

919.45 

Bill  of  MaXeruil. 

TIMBER,  BZCLUSITK  OF  TIES  AKD  OUARD  RAIL. 


Species. 

Dsedfor- 

Size. 

o  o 

"5 

Longleaf  pine. 

Strincrers. 

Caps 

Posts 

Sills 

S.  braces.. 

6piece8,8i4"Xl7"Xl4' 
in  28'  Ipn&rths 

982 

120 

648 
195 
101 

913.00 

*i2.8n 

Red  cypress... 
Longleaf  pine. 

1  piece,  12"  X  12"  X  10'. 

1  pieces,  12"  X  12"  X  13' 

6" 

U.0O'  13S. 
8.00      5.18 

Red  cypress.. 
LiODgleaf  pine. 

1  piece,  12"  X  12"  X  16' 3" 
1  piece,  8"  X  8"  x  W... 

Cost  of  iroa..,M«>«w  . 
Total  cost  of  Danel.. 

11.00      2.14 
8.00        .81 

2,046 

922.25 
2.86 

925.11 

Figs.  2  and  3  show  designs  recommended  |b;  the  Forestry 
Division,  that  in  Fig.  2  being  preferred,  though  slightly  more 
expensive  than  that  in  Fig.  3.    These  diagrams  illustrate  an 


5 
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t'MTs.nifrCmicM. 
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Fig.  3.    Recommended  Practice  Without  Corbels. 

important  point,  i.  e.,  that  the  economical  design  of  timber 
structures  require  the  judicious  employment  of  different 
species  as  well  as  different  sizes  in  the  same. 
Recommended  practice  with  corbels  :  '.■,:.■:■:,■/.■ 

Factort  of  Safety.  ' '  '      ' '       ' ' 

Strineers  in  cross-breaking 5    -r 

Stringers  in  deflection,  jjg  span 2    -I- 

StrlDgers  in  tnd  bearing 4    + 

Cap  in  bearing  va'ue S    + 

Posts  in  endwiBe  crushing;        7.4-r 

Without  corbels: 

Factors  of  safety. 

Stringers  in  cross-breaking 5    + 

Stringers  in  deflection  jis  span ..  2    + 

Stringers  in  end  bearing           3    + 

Cap  in  bearing  val re 3    + 

Posts  in  endwise  crushing 7.4-t- 

Tbc  designs  in  Figs.  2  and  3,  tbougb  capable  of  carrying 
twice  as  much  load  as  that  shown  in  Fig.  1,  show  a  saving  of 
$5  per  span,  equal  to  30  cents  per  linear  foot  of  track  and  28 
per  cent,  less  timber. 

Assuming  that  this  would  be  representative  of  one-half  the 
total  mileag<f  of  timber  trestle  bridges,  i.  e.,  1,000  miles,  we 
have  a  total  saving  every  nine  years  of  91,000,000,  which  is 
equal  to  an  annual  expenditure  of  9211,000.  This  capitalized 
at  4  per  cent,  gives  a  capital  of  f  .5,275,000.  These  1,000  miles 
of  trestle  use  annually  atmut.  130,000,000  feet,  B.  M.,  of  valu- 
able timber,  ^,000,000  feet  of   which  might  readily  be  saved. 

The  tables  of  cost  accompanying  these  designs  upon  which 
the  above  Qgures  have  been  based  are,  of  course,  subject  to 
great  moditication,  depending  upon  the  location,  condition 
of  the  market,  etc.  It  ii*  thought,  however,  that  tbey  give  a 
fair  representation  of  the  average  conditions. 


Advantages  of  Raising  the    Boiler  and  the  Center  of 

Gravity  of  Engines  'with  a  View  of  Obtaining 

an  Increase  in  Power  and  Decrease  in  the 

Strain  on  the  Permanent  Way.* 


The  considerations  put  forward  in  the  following  seem  to 
show  succesafully  that  the  limits  at  present  assigned  to  the 
power  of  express  engines  rest  on  somewhat  imaginary  bases 
and  may  be  conslderai^ily  extended.  This  splendid  piece  of 
machinery  which  has  up  till  now  met  all  requirements  has 
not  yet  reached  its  final  development  and  seems  capable  of 
meeting  still  further  calls  upon  it  in  the  future  without 
the  necessity  of  our  having  recourse  to  any  special  device  or 
to  new  arrangements. 

,  *  Translated  from  the  Genie  Civil  of  Nov.  83, 1895  and  appearing 
in  the  KnglishTedltion'of  tJ}tt/2ettn  of  the  Tnternational  Railway 
(/Onpr««»,  for  Feb.  1896. 


The    tendency     toward    keeping  the  center    of   gravity 

low  which  for  a  long  time  was  prevalent  among  engine  man. 

ufacturers  has  undoubtedly  helped  to  retard   development. 

The  barrel  of  the  boiler,  cramped  between  the  driving  wheels 
could  not  be  made  larger;  the  firebox  had  no  longer  sufficient 
depth  if  in  order  to  be  prolonged  backward,  it  bad  to  be 
above  a  driving  or  coupled  axle  and  this  led  to  the  following 
recognized  disadvantages:  imperfect  combustion,  excessive 
beating  of  the  tube  plates  and  leakage  at  the  tubes.  It  was 
only  since  what  may  to-day  be  called  a  prejudice  was  re- 
nounced that  we  have  been  enabled,',by  making  the  boiler  to 
a  certain  extent  independent  of  the  other  parts,  to  place  ex- 
press engines  in  this  respect  on  the  sama  footing  as  engines 
with  wheels  of  small  diameter  and  so  .markedly  to  increase 
their  power. 

The  example  it  must  be  acknowledged  came  from  abroad. 
In  England,  they  were  already  building  what  appeared  to  us 
very  high  engines  when  the  Americans,  who  had  till  then 
remained  faithful  toithe  classical  patterns,  decided  under  the 
spur  of  necessity  to  raise  the  boilers  of  their  engines  right 
above  the  wheels  and  subsequently  went  much  further  in 
this  direction  than  any  European  builder  had  dared  to  go. 
The  highest  of  these  engines  (*  hauled  one  of  the  fastest 
trains  in  the  world  day  after  day  on  lines  with  but  slight 
superelevation  and  demonstrated  that  the  utmost  limit  of 
stability  had  not  yet  been  reached.  The  raising  of  the 
center  of  gravity  of  engines  far  beyond  what  would  have 
been  admitted  as  advisable  a  few  years  before  was  hence- 
forth an  accomplished  fact  and  shown  to  be  sound  prac- 
tice; the  engineer  could  henceforth,  without  fear  of  trenching 
on  the  unknown,  have  recourse  to  a  method  which,  while  it 
allowed  of  engine  steam  power  being  increased,  also  pre- 
sented special  advantages. 

The  same  object  had  been  attained  on  both  sides  of  the  At- 
lantic by  very  different  means.  In  England  by  far  the  larger 
proportion  of  express  engines  had  wheels  of  large  diameter 
as  much  as  7.7  feet  (2.35  meters)  for  engines  with  single  driv- 
ing wheels  (ti  and  internal  cylinders.  It  was  accordingly 
necessary  to  raise  the  boiler  so  as  to  leave  room  for  the 
crank  axle  throws  and  the  connecting  rods  and  at  the  same 
time  make  the  motion  more  easily  accessible.  In  the  United 
States,  on  the  other  hand,  the  cylinders  were  external  and 
the  driving  wheels  of  small  diameter.  But  the  great  weight 
of  the  trains  necessitated  powerful  boilers  and  accordingly 
the  latter  had  to  be  raised  sufficiently  to  allow  of  the  fire- 
box frame  being  above  the  frame  plate  and  the  barrel  of  the 
boiler  l>eing  above  the  driving  and  coupled  wheels. 

In  the  Crampton  engine  the  axis  of  the  barrel  was  situated 
5.25  feet  (1.605  meters)  above  the  top  of  the  rails,  in  the 
Orleans  Company's  external  cylinder  express  locomotives  it 
was  6.43  feet  (1.96  meters),  while  in  the  Northern  Railway's 
Ontrance  type  it  was  6.92  feet  (2.12  meters).  Later  on  this 
height  was  increased  on  some  of  the  French  lines  and  in 
most  express  engines  recently  built  the  axis  of  the  boiler  is 
between  7.21  feet  and  7.47  feet  (2.20  and  2.28  meters).  We 
hear,  it  is  true,  of  engines  being  designed  in  which  the 
height  is  to  reach  8.03  feet  (2.45  meters).  All  express  engines 
constructed  in  England  daring  the  last  12  years  have  been 
made  with  the  axis  of  their  boilers  7.44  feet  (2.27  meters)  bigti 
as  a  miDimum;  it  the  engines  have  internal  cvlinders  and 
single  driving  wheels,  the  height  usually  retusbes  from  7.6( 
to  7.87  feet  (2.33  to  2.40  meters),  and  exceptionally  even  7.9 
feet  (2.41  meters)  as  in  the  North  Eastern  express  engines- 
In  Belgium,  they  have  reached  7.77  .feet  (2.37  meters)  and  in 
Austria  8.2  feet  (2.50  meters)  in  some  engines  actually  being 
built.  In  the  United  States,  the  axis  of  the  boiler  barrel  is 
at  a  height  of  8.2  feet  (2.50  meters)  in  the  engines  lately  built 
and  very  often  is  as  much  as  8.52  feet,  8.09  feet  (2.60  and  2.65 
meters)  and  even  reaches  8.95  feet  (2.73  meters). 

Some  years  ago,  the  New  York  Central  Company  adopted 
a  type  of  express  engine  the  boiler  of  which  is  situated  just 
8.85  feet  r2.70  meters)  above  the  rails. 

The  height  nowadays  regarded  as  a  minimum  in  the 
United  States  is  actually  greater  than  the  maximum  in 
Europe. 

Fig.  1,  which  shows  diagrammatically  on  the  same  scale  an 
express  engine  of  a  recognized  and  serviceable  French  type 
and  one  belonging  to  an  American  Company,  gives  a  better 
idea  than  mere  feet  and  inches  of  bow  far  the  Americans 


(•)  We  allude  to  the  JVe»  Vork  Central  four  coupled  engines 
which  haul  the  Empire  State  Express  at  an  actual  speed  of  51 
miles  (8i  kilometers)  an  hoar. 

(t)  This  refers  I o  engines  with  internal  cylinders;  .with  external 
cylinders,  the  diameter  reaches  8.2  feel  tUO  luviers). 


have  gone  beyond  as  in  the  power   and    height  of  their 
engines. 

For  comparison's  sake,  we  have  brought  together  in  a 
single  diagram  Fig.  2  the  front  views  of  three  classical  types 
of  engines :  an  old  Crampton,  an  express  Midland  engine 
(England),  and  an  engine  belonging  to  the  New  York  Cen- 
tral (United  States).  The  English  engine  is  no  doubt,  very 
high,  but  as  the  driving  wheels  are  of  great  diameter  (7.74 
feet  =  2.36  meters)  the  diameter  of  the  barrel.'of  the  boiler  is 
smaller  than  the  distance  between  the  tires.  The  New  York 
Ontral  engine  is  much  higher,  and  the  boiler  reacfaeb  beyond 
the  top  of  the  driving  wheels,  the  diameter  of  wbibb  is  7.06 


Fig.  1.    Diagram  of  Fr«nch  and  American  Engines. 


feet  (2.16  meters).  To  allow  of  this  engine  running  on  our 
lines,  we  should  have  to  cut  off  part  of  the  chimney  and  the 
upper  part  of  the  dome.  The  top  of  the  dome  on  the  fire- 
box is  12.3  feet  (3.75  meters)  above  the  rail. 

Advantages  from  liaising  tlie  Center  of  Orai-itg.—ln  his 
work  on  the  locomotive,  published  in  1877,  Mr.  Reynolds 
already  stated  that  "of  all  express  engines  running  at 
present  the  highest  provide  the  greatest  security."  This 
assertion  is  doubtless  not  an  axiom,  but  still  it  is  in  con- 
formity with  facts. 

When  the  flanges  of  the  wheels  of  a  locomotive  strike  the 
rail  on  one  side  under  the  influence  of  centrifugal  force  at 
acnrve,  or  of  movements  of  oscillation,  the  engine  gives  the 
rail,  everything  else  being  equal,  a  jar  which  is  all  the  more 
violent  in  proportion  as  its  center  of  gravity  is  lower.  If  we 
suppose  the  center  of  gravity  to  be  at  the  level  of  the  rail, 
the  strain  due  to  the  centrifugal  force  will  he  entirely  trans- 
mitted to  the  rail  ;  if  the  center  of  gravity  were  removed  to 
an  infinite  distance  above  the  permanent  way,  the  engine 
would  no  longer  have  any  stability,  and  under  the  influence 
of  an  infinitely  slight  contrifugal  force  would  balance  itself 
on  the  outer  rail,  without  causing  any  appreciable  strain 
tending  towards  displacement.  In  practice,  every  engine 
occupies  an  intermediate  ptosition  between  these  two  extreme 
conditions,  but  we  can  already  draw  the  conclusion  from  the 
above  that  the  higher  an  engine  is  the  less  will  it  tend  to 
displace  the  permanent  way.    To  make  it  absolutely  safe,  we 


Fig.  2.    Front  Views  of  an  Old  Crampton,  an  Fnglish,  and 
an  American  Engine. 

shall  only  have  to  give  it  the  minimum  stability  coDsisteDt 
with  its  running  no  risk  of  being  upset  when  passing  at  full 
speed  over  carves  of  the  smallest  radius  which  will  it  have 
to  pass.  Now  experience  Rhow^s  that  this  lino  it  is  not  ex- 
ceeded by  the  most  lofty  American  engines. 

In  this  way  the  more  obliquely  will  it  act  upon  the  rail 
under  the  action  of  the  transverse  strains  due  to  oscillatioa 
or  centrifugal  force.  But— and  this  is  the  important  point- 
as  the  engine  is  hung  on  springs,  the  higher  its  center  of 
gravity  the  greater  will  be  the  proportion  of  its  weight 
which  will  bear  vertic»lly  on  its  outer  wheels.  This  de- 
creases the  tendency  toward  derailment  by  loading  the  outer 
wheels  more  heavily  and  the  tendency  toward  spreading  of 
the  gage  by  the  extra  weight  on  the  outer  rail.  Moreover, 
as  the  springs  come  into  play  this  action  is  felt  gradaally 
and  without  shock,  while  the  strain  due  to  centrifugal  force 
when  an  engine  possesses  great  stability  acts  Huddeoly  and 
Violently.  The  old  Crampton  engines  displaced  the  per- 
manent way,  not  so  much  on  account  of  their  long  rigid 

wheel-base  as  because  of  their  excessive  stability. 

The  transverse  movements  of  the  engine  on  the  road,  dae 
to  oscillation  or  to  centrifugal  force,  will  react  npon  the 
flanges  of  the  wheels,  on  the  bearings,  boxes  and  throwh  of 
the  crank  axle,  and  these  reactions  will  be  all  the  more 
severe  and  suddeu  in  proportion  as  the  center  of  gravity  of 
the  whole  is  lower.  If  the  engine  is  very  high  it  will  roll 
more  and  its  springs  will  come  into  play ;  at  the  same  time 
it  will  not  be  so  hard  on  the  permanent  way,  and  the  wear 
and  tear  and  the  chance  of  the  crank  axles  or  boxes  giving 
way  will  be  appreciably  less. 

Advantages  of  Raising  thf  Boilrr. — In  goods  engines 
whose  wheels  are  of  small  diameter,  the  barrel  may  be 
made  of  as  large  a  diameter  as  required,  with  a  view  te 
obtain  the  necessary  heating  surface  and  volume  of  water; 
when  the  firebox  is  above  the  trailing  axle,  it  still  remains 
sufficiently  low  down  to  avoid  the  necessity  of  raising  the 
whole  boiler.  Such  is  not  the  case  with  express  engines, 
whose  wheels  are  of  larger  diameter.  If  the  barrel  is  not 
sufficiently  raised,  its  diameter  is  limited  to  the  distance 
between  the  tires  of  the  wheels  ;  moreover,  if  the  trailing 
axle  is  coupled  and  goes  beneath  the  firebox,  the  latter 
must  be  much  flattened.  For  instance,  with  driving  wheels 
6.56  feet  (2  meters)  in  diameter,  if  the  axis  of  the  boiler  is 
6.94  feet  (2.10  meters)  above  the  rails,  the  external  diameter 
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of  the  barrel  is  limited  to  4.36  feet  (l.^JU  meters)  when  onljr 
the  necessary  play  is  Ifeft  between  the  wheel  flaiiKe  and  the 
boiler.  If  the  axis  of  the  boiler  is  8.2  feet  (2.50  meters)  high 
the  external  diameter  of  the  barrel  may  be  increased  to  4  !)2 
feet  (1.50  meters);  if  it  be  increased  to  8.52  feet  (2.tiO  meters), 
the  diameter  uiay  be  increased  to  5.41  feet  (1.65  meters), 
which  seems  more  than  suflicient  fer  the  most  powerful  ex- 
press train. 

Fig.  3  shows  the  br«K  Tiew  of  an  American  engine  with 
7.08  feet  (2.IUmeter8)  wheels,  in  which  the  boiler  i«  situated 
sufficiently  high  to  enable  its  diameter  to  be  greater  than  the 
gage  of  the  line. 

We  have  showa  above  that,  at  any  rate  within  the  limits 


a  ,^':r 


^'g*  3*   Rea' View  of  an  American  Eng!n«. 

actually  attained,  raising  the  center  of  gravity  ^eerns  tooffer 
nothing  but  advantage,  and  we  have  just  seen  that  raisiuK 
the  boiler  is  necessary  if  we  desire  to  increase  the  power  of 
express  engines.  But  we  must  now  show  that  in  raising  the 
boiler  the  general  center  of  gravity  of  the  engine  is  raised  to 
a  much  smaller  degiee.  To  imagine  that  the  opposite  might 
be  the  case  implies  that  we  are  led  away  by  the  apparent 
volume  of  the  boiler,  which  in  bulk  is  much  the  largest  part 
of  what  goes  to  make  up  an  engine.  Its  average  density  is, 
however,  very  small.  The  weight  of  the  boiler  with  its 
water  does  not,  on  the  average,  in  a  locomotive  exceed  a 
quarter  ot  the  total  weight.  Now  the  center  of  gravity  of 
the  other  three-quarters  is  very  low,  consisting,  as  they  do, 
of  wheels,  frame-plates,  cylinders  and  other  parts.  Hence 
the  center  of  gravity  of  the  whole  is  much  lower  than  one 
would  be  inclined  to  think  at  first  sight,  as  the  following 
instance  will  serve  to  show.  Let  us  take  a  four- 
coupled  bogie  express  engine,  weighing  48  tons  in  working 
order,  and  having  a  boiler  with  a  deep  Hre-bo.x,  the  diameter 
of  the  barrel  being  4.06  feet  (1.24  meters),  and  that  of 
the  wheels  6.56  feet  (2  meters).  The  center  of  gravity  of  the 
parts  which  carry  the  weight,  make  up  the  mechanism  and 
weigh  %  tons  would  be  about  .3.21  feet  (0.U8  meter)  alwve  the 
rail :  the  renter  of  gravity  of  the  boiler  full  of  water,  weigh- 
ing twelve  tons,  would  be  about  .VS  foot  (0.30  meter)  below 
the  axis  of  the  barrel.  Accordingly,  irfhe  latter  is  situated 
6.88  feet  (2.10  meters)  above  the  rails,  the  center  of  gravity  of 
the  whole  will  only  be  :1T4  feet  '1.14  meters)  above  the  upper 
surface  of  the  rails.  If  the  axis  of  the  boiler  be  8.2  feet  (2.50 
meters)  above  the  rails,  the  center  uf  gravity  of  the  whole 
would  be  only  4.06  feet  (1.24  meters)  high.  In  other  words, 
as  might  have  been  foreseen,  in  raising  the  boiler  1.31  foot 
(0.40  meters)  we  have  only  raised  the  center  of  gravity  of  the 
engine  .32  foot  (0.19  meter). 

Thus  in  an  engine  which  is  higher  than  any  running  in 
Europe— the  axis  of  the  barrel  being  8.2  feet  (2..50  meters) 
above  the  rail— the  center  of  gravity  for  the  whole  is  only 
4.06  feet  (1.24  meters)  high,  which  is  much  lowrr  than  fhr 
hriglif  of  the  rrntrr  of  (fravity  of  loaded  dragons  or  of  tin- 
orditiary  p€t»itengfr  carriages  and  all  the  more  of  saloon 
carriages  icith  high  and  heavy  bodies.  There  are  running 
on  main  lines  cars  whose  center  of  gravitv  is  4.92  feet  (1..tO 
meters)  or  more  above  thu  rails  ;  in  order  that  the  center  of 
gravity  of  an  engine  corresponding  fairly  closely  to  thede- 
.scription  given  above,  should  be  pqually  high,  the  aarisofthe 
ba,  rel  would  have  to  be  10.62  feet  (3.24  meters)  above  the 
upper  level  of  the  rails,  which  is  much  higher  than  anything 
yet  reached   in  the  latest  American  engines. 

Conclusions. — From  what  has  been  said  it  seems  that  the 
following  ronclusioas  may  without  risk  be  drawn: 

1.  Within  certain  limits,  which  have  so  far  not  been 
reached  in  Europe,  or  even  in  America,  raising  the  center  of 
gravity  of  engines  has  nothing  but  good  results.  It  results 
in  decrease  in  the  strain  on  the  permanent  way  and  on  the 
parts  which  go  to  make  up  the  engine,  wheels,  axles,  boxes 
and  frame  plates.  The  running  of  the  engines  is  made 
smoother  because  the  springs  come  more  into  play  under 
the  action  of  lateral  motion  and  in  running  round  curves; 
the  tendency  to  derailment  is  decreased  by  the  increase  of 
the  load  on  the  outer  rail  when  curves  are  run  over  at  a  high 
rate  of  speed. 

2.  Raising  the  boiler  seems  to  be  the  most  practical,  the 
most  simple  and  the  least  costly  method  of  increa-sing  en 
gine  power,  as  it  allows  of  the  barrel  having  a  diameter 
greater  than  the  space  between  the  tires. 

3.  As  the  boiler  does  not  on  the  average  make  up  more 
than  about  a  quarter  of  the  weight  of  an  engine,  if  it  l>e 
raised  a  given  amount,  the  center  of  gravity  of  the  whole  is 
only  raised  about  a  quarter  of  this  amount. 

4.  The  center  of  gravity  of  the  highest  engines  in  use  at 
present  is  much  lower  than  that  of  passenger  carriages  and 
loaded  wagons :  it  can  therefore  be  considerably  raised  with- 
out fear  of  endangering  safety. 

What  has  been  said  above  and  the  tendencies  which  from 
day  to  day  become  more  marked,  lead  us  to  think  that  the 
future  belongs  to  high  engines,  and  that,  cost  what  it  may, 
we  must  endeavor  to  raise  the  boilers  in  order  to  make  their 
power  proportionate  with  the  growing  requirements  of  rail- 
way working,  and  with  a  view  to  decrease,  iu  proportion  as 
speed  increases,  the  wear  and  tear  on  the  permanent  way. 


A  New  Brake-Beam. 


A  New  Brake-Beam. 


Trade  Catalogues. 


Tne  accompanying  illustration  is  a  new  brake-t)eam  de- 
.si^neil  aud  piteated  by  Mr.  J.  N.  Birr,  .Superiiitend'*nt  of 
Motive  Poiwer  of  the  Chica'j;o,  Milwaukee  &  St.  Paul  Rail- 
way. Tiie  compression  III -"tuber  is  of  pipe  and  the  tension 
member  is  a  bar,  rectangular  in  section,  extending  entirely 
around  the  compression  member.  The  brake-heads  are  so 
made  as  to  permit  the  tension  memlier  to  be  put  on  after 
it  18  formed  int<»  ahai>e  anil  welded.  When  heated  and 
Hliriiiik  on  it  holds  the  heads  firmly  in  place.  The  con- 
struction is  exceedingly  simple,  and  there  is  nothing  alK)iil 
the  beam  to  get  out  of  order.  It  might  po-wibly  be  argued 
tlr-tt  it  could  D  It  be  repaired  un  the  road,  but  r.iilroad  men 
now  appr»H;iate  the  fact  that  metal  beams  should  be  re- 
paired at  the  shops  and  not  on  the  rottd.  The  beam  is 
a  few  pounds  heavier  than  some  others  because  of  the 
metal  in  the  part  of  the  truss  hack  of  the  pipe,  but  that 
m'>tal  adds  to  the  vertical  stitTnetts  of  the  beam,  and  is  an 
advantage  in  that  re8i>ect. 


{Ill  llfi)!  the  Master  Car-Buildors'  Association,  for  convenience  in 
the  flling  and  preservation  of  pamphlets,  cataliigues.  Bpeciftc»tlons. 
etc.,  adopted  a  number  of  standard  xizRs.  These  are  niven  hero  in 
order  I  hat  the  size  of  the  publications  of  ihii  kind,  which  arc 
noticed  under  this  head,  ni«y  be  compirwi  wiiti  the  si  indards,  and 
it  inny  be  known  whether  they  conform  thereto. 

It.  seeuis  very  desirable  that  all  trade  r:italoit<>ca  published  eboald 
conform  to  the  standard  sizes  adopted  hv  the  .Master  Car  Builders' 
Association,  and  therefore  in  uoi  icinx  oataloguea  hertaflcrit  will 
be  Slated  in  brackets  whether  they  are  or  arc  not  of  one  of  the 
standAfd  sizes.) 

STANDARDS. 

:i%i  in'^h'jM  bv  6Vi  incbes. 


K.jr  pj4>al'Card  cirotilarn . 

I'amphles  and  trade  catalogues.., 
s'pcciflcations  aiid  lelter-pipar...:.! 

Le*i>    Lined    Iron    Pipk   Company 


i  3V>j  inches  by  6  inches, 
, . .  !  6  inches  by  9  inches, 

1.9  inches  by  12  inchen- 
... .  .VH  iiichea  by  lU^  mclies 


A  Convenient  Method  of  Jacketing  Steam  Chests  and 
:  > '-.     Cylinder   Heads  of  Iiocomotives. 


Many  railroad  men  realize  the  advantage  to  lie  derived 
from  thoroughly  jacketing  the  steam  chests  and  cylinder 
heads  of  locomotives,  but  this  is  seldom  done  be(*aiiKe  of 
the  inconvenience  the  insulation  cause*  when  repairs  are  to 
be  made,  or  the  steam  chest  cover  and  cylinder  hpads  re 
moved  for  any  reason.  On  the  (Miicago  and  Northwestern 
Railway  engines  are  HttKl  with  insulation  in  a  manner 
which  overcomes  this  objection,  as  will   lie  evident  from 


Method  of  Jacketing  Steam   Chests  and  Cylinder 
Heads-Chicago  li  Northwestern  Railway. 


the  accompanying  illustration.  The  cylinder  head  caxings 
have  1|  inches  of  insulating  material  (which  we  under- 
stand is  asbestoe)  held  to  the  inside  of  each  by  a  disk  of 
gii  I  vanized  iron  secured  by  studs  screwed  into  the  casing. 
Evidently  when  the  casing  is  removed,  the  insulation 
comes  with  it.  and  the  workman  would  not  know  of  its 
presence  except  for  the  increased  weight  of  the  casing. 

The  steam  chest  casing  cover  is  provided  with  insulating 
material,  secured  in  place  in  the  same  manner.  Tlie  ver- 
tical sides  of  the  casing  are  made  double  and  the  inner 
and  outer  sheets  flanged  toward  each  other,  with  the 
flange  of  the  outer  sheet  under  the  other.  The  space  be- 
tween them  is  filled  with  asbestos  and  when  the  casing 
cover  is  on  it  is  secure.  The  insulation  on  the  back  cylin- 
r'er  head  is  not  so  easily  removed  as  that  on  the  front  one. 
but  there  is  seldom  occasion  to  disturb  it.  This  matter  of 
thnrouifhiv  jacketing  all  parts  of  a  locomotive  to  which 
the  heat  of  live  steam  is  communicated  is  worthy  of  care- 
ful attention,  for  the  saving  to  be  effected  at  small  outlay 
is  considerable. 


Miniiifiicliirers  <>( 
Statuliird  U'litl  Liiieil  Iron  Pii>e  iinil  Fittinys.  Wake 
Held.  Mass.  Price  list  No.  16.  16  pages.  51  by  8i.  (Not 
standard  sizo.) 
This  company  manufactures  wrou,?ht  iron  pipes  which  art' 
lined  with  lead,  the  latter  intended  to  resist  corrosion,  and 
the  outside  iron  casing  giving  the  requisite  strength  to  re. 
sist  internal  pressure.  Lining  a  pij)e  with  lead  is  not  very 
ditticuli.  but  the  company  makes  all  the  fitting,  couplings, 
elbjws.  tees.  etc..  which  ar  •  also  lead  linetl.  and  in  such  a 
way  (hat  part  of  the  tlirea<l  for  screwing  the  parts  together 
h  cut  in  the  lead  and  part  in  the  iron.  Cuts  are  given 
showing  sections  of  the  pipes  and  fittings,  with  tables  of 
their  dimension-!, 

Thk    Thomhson-Ryas     Direct    Current    Mlltipola- 
Elkctkic  Generator.     Built  hi/  J.  11.  McEuw  Maim 
fitcturiiig  Compaui/.     Haveiueyer   Building.  New  York. 
Works:  Ridgeway.  P.i.     32  pages,  hi  by  Hj  uuhes.   (Not 
standard  size. ) 
The  frontispiece  of  this  pamphlet  is  a  half-tone  engraviUK 
made  from  a  wash  drawing  of  the  works  at  Ridgeway,  Pa, 
In  the  intnxluction  it  is  said  that  the  company  has   made 
arrangements  with  Prof.  Harris  J.  Ryan,  of  Cornell   Uni- 
versity, and   Milton   E.  Thompson,  the  inventors  of  the 
Thompson -Ryan  dynamo,  for  its  minufacture.     This,  it  i> 
said,  "is  replete  with  novelties."  but  "has  long  since  passcil 
the  experimental  stage,  as  is  fully  attestetl  by  a  number  of 
large  sized  machines  now  in  constant  operation  under  the 
most  trying  conditions,"  They  then  proceed  to  give  a  full  dt' 
scription  of  th  se  machines,  and  also  add  interior  views  ot 
the  works  where  they  are   made.      Following,   then,  arc 
half-tone  illiistratioDs  showing  generators  driven   by   hor- 
izontal direct  connected  simple  and  compound  and  a Ie<> 
i      vertical   engines.     The  details   of   the  generator  are  also 
;      fully  explained  and  some  of   them   illustrated    with    very 
"      excellent  half-tone  engravings.     The  full-pa'.;e  engravings 
-     all  have  ornamented  borders,  which,  with  the   letter-press. 
^     are  printed  in  brown  ink.  ttie  engravings  bein^  b  ack.  The 
,1, '  paper  and  typography  are  all  of  the  I>e8t. 

Illustrated  Cat aijOgue  asu  Prick  List  of  the  Bosto.n 
Gear  Works,  31  Hartford  street,  Boston,  Ma»s.  40  page.-^. 
•>i  by  H  inches.  (Not  standard  size.) 
In  this  little  pamphlet  the  publishers  describe  various  kinds 
of  small  gears  suitable  for  clock-work  and  very  light 
machinery,  and  which  doubtless  will  be  useful  to  many  of 
our  readers,  who,  like  ourselves,  have  often  not  known 
where  such  gears  could  be  obtained.  Tne  different  sizes. 
styles,  etc..  are  illustrated  aud  described  by  cuts  and 
tables.  "Intermittent  gears."  universal  joint  couplings 
brass  ratchets  and  pawls,  miter  bevel,  crown,  internal, 
elliptical  and  spiral  gears,  escape  wheels,  clutches,  keys, 
smill  pulleys  and  hangers,  chains  and  chain  wheels,  cotton 
worms  and  worm-gears,  are  all  manufactured  by  this  coin- 
l>any  and  are  describetl  iu  the  pamphlet  before  us.  The 
company  also  manufacture  gears  for  heavy  machinery,  but 
Miese.  it  is  said,  will  be  described  in  another  catalogue. 


No,  -!.->,  Pkicb  List.  Galvenized  8tkel  Wire  Nettinos, 

Wire  F'encinu.  Wire  Window  and  1)oor  Screens,  Eti. 

f    l)e  II  itt  Wire  Cloth   Com/iaHy.  IT  Warren  Street.  New 

York.  28  pages.  3^  by  6  inches.  (Standard  size.) 
This  company  manufactures  steel  wire  netting  for  variou.- 
pur|)oses,  cable  for  lightning  rods,  and  fencing  wire  and 
ribbon  fencing,  wire  window  and  door  screens,  etc.  all  of 
which  are  illustrated  and  described  in  the  little  volume 
before  us  the  only  fault  of  which  is  that  it  is  printed  in 
blue  ink. 

Morris  Machine  Works.    Biiildem  of  Centrifugal  Piimi>- 

ing   Mochinery,  Engines   find    Boilers.   BjIdwiDsville. 

N.  Y.     Hi  pagen.     6  t>y  9  inches.     (Standard   sizp.) 

In  the  introduction  to  this  catalogue  Hie  publiskers  s;i.v 

tbftt  "centrifugal  pumps  are  constantly  finding  n?w  favor 


April,  1896 


AND    RAILROAD    JOURNAL. 


ee 


Fig.  I. 


Fig    2. 


CIBBS'  PORTABLE  ELECTRIC  MOTOR  FOR  SHOP  USE. 


from  n*ers.  on  account  of  their  simplicity,  durability, 
great  capacity  for  hanclliug  material  in  large  quantitipi^. 
capability  of  pumping  muddy  and  gritty  water  (whicti 
would  shortly  cut  out  any  piston  pump),  their  great 
economy  of  power  under  low  lift  and  their  low  cest,  which 
is  anywhere  from  one-third  to  one-half  that  of  any  other 
ty|)e  of  pump." 

In  a  following  article  the  advantage  of  having  a  pump 
pro|)erly  proportioned  to  the  work  which  it  must  do  is  set 
forth  and  explained.  Illustrations  are  then  given  of  a 
large  f«ewage  pump  with  a  direct  connected  engine,  which 
is  followed  by  an  illustration  and  description  of  the  different 
sizes  of  vertical  pumpe  that  is  there,  the  shaft  of  which  is 
in  a  vertical  po^ilioD.  Several  types  of  pumpn,  to  be  driven 
by  belts,  are  then  illustrated  and  described,  and  tables  of 
drums  of  the  different  sizes  are  also  given.  This  is  fol- 
lowed by  a  curious  diagram  showing  the  poeition  of  the 
suction  and  discharge  pipes  of  various  patterns  of  pum|>8, 
:i'2  in  all.  It  would  hardly  seem  possible  to  place  these 
pi|>es  in  so  many  different  positions. 

A  number  of  illustrations  follow,  representing  direct 
connected  pumps,  in  which  vertical  engines  are  connected 
direct  to  the  pump  shaft.  Several  hydraulic  dredging 
pumps  to  be  driven  by  belts,  and  a  portable  pumping  outfit 
and  various  details  of  these  machines  are  shown. 

The  wood  engravings  are  all  excellent  and  the  typog- 
raphy equally  so,  and  the  whole  makes  a  very  attractive 
volume. 


The  Oibba  Portable  Electric  Motor  for  Machine  Shop 
and  Round-House  Work. 


In  sho()s  where  electricity  is  used  for  lighting  and  power 
purposes,  portable  electric  motors  can  be  used  to  advan- 
tage in  the  same  lines  of  work  that  steam  and  compressed 
air  motors  are  so  frequently  employed.  In  many  situa- 
tions they  present  superior  advantages,  because  of  the  ease 
with  which  they  can  be  connected  to  receive  power,  flexible 
wire  cables  taking  the  place  of  iron  pipes  for  steam  or  air, 
and  from  the  fact  that  there  is  no  exhaust  to  he  taken  care 
of. 

The  Gibbe  Electric  Company,  of  Milwaukee,  Wis,, 
has  recently  designed  and  built  a  number  of  portr 
able  motors  for  general  machine  shop  work,  from 
photographs  of  which  the  accompanying  illustrations  were 
made.  It  is  the  intention  to  use  these  motors  with  Stow  or 
other  flexible  shafts  for  such  work  as  boring  cylinders, 
facing  valve  seats,  drilling  staybolts,  tapping  sheets  for 
8taybolt«,  and  general  round-house  and  raachini  shop 
Work,  in  which  motors  can  take  the  place  of  man  power 
with  economy. 

Figs.  1  and  3  are  both  rear  views  of  the  motor  mounted 
"n  a  three-wheeled  track.  Fig.  1  showing  it  complete, 
while  in  Fig.  2  the  cover  of  the  spindle  case  is  removed. 
The  commutator  is  on  the  further  end  of  the  armature 
shaft,  and  the  pulley  adjacent  to  it.  which  can  be  seen  in 
Fig  1,  is  ui*ed  for  belting  direct  to  machine  tool.*.  Fig.  2. 
which  is  taken  from  a  slightly  different  position,  shows  at 
the  left  a  cable  reel,  on  which  is  wound  about  100  ft.  of 
cable,  allowing  the  motor  to  be  moved  within  a  radius  of 
about  100  ft.  from  the  supply  of  current.  On  the  end  of 
the  cable  is  a  plug,  which  can  be  inserted  into  sockets  at 


various  fioints  in  the  shop,  so  that  the  tools  cBn  be  taken 
anywhere  and  receive  puwer. 

The  motor  is  mounted  on  a  round  base,  which  in  turn  is 
mounted  on  the  truck  proper  on  a  center  pin.  The  round 
base  is  in  the  form  of  a  turn-table,  so  that  the  motor  can 
lie  swung  around  to  suit  the  work.  In  this  round  base 
is  placed  the  resistance  coils,  which  vary  the  spe.  d  of  the 
motor. 

The  box.  or  gear  case,  containing  the  drill  spindles,  is 
shown  in  both  illustrations.  Fig.  3  having  the  cover  re- 
moved to  show  the  gearing.  The  three  spindlts  run  at  ITT, 
98  and  4U  revolutions  respectively.  These  speeds  can.  of 
courtie,  be  changed  to  suit  any  requirements  which  it  may 
be  necessary  to  meet.  It  may  be  noticed  that  there  is  a 
handle  un  the  spindle  box,  similar  to  that  used  on  the  back 
gearing  of  lathes.  When  it  is  desired  to  use  the  pulley 
only,  the  gearing  is  by  means  ol  this  handle  thrown  out  of 
clutch,  and  the  wear  on  the  same  is  avoided. 

On  the  right  hand  side,  in  botli  of  our  figures,  is  shown 
the  main  switch  and  controlling  box  with  reversing  switch. 
The  reversing  switch  lever  is  seen  projecting  through  the 
top  of  the  liox,  and  is  interlocked  with  th**  conirollhig 
lever,  so  that  it  is  impossible  to  reverse  the  motor  unless  it 
is  first  stopped.  The  resistance  cuils  in  the  base  will  vary 
the  speed  of  the  motor  from  WOO  to  about  4.'iU  revolutions 
per  minute,  thus,  of  coi"  reducing  the  speed  of  the 
spindles  proportionately. 

When  at  work  the  motot  u*  steadit^t  by  the  two  scTt>ws 
bearing  on  the  Hour,  and  the  handle  for  hauling  it  altout 
the  shop  can  be  taken  off  so  as   to  be  out  of   the  way. 

Everything  about  the  motor  is  made  on  jigs  and  templets 
and  IS  interchangeable.  The  gearing  is  tiie  best  ubtaiuaole. 
All  the  spindle  bearings  are  exceedingly  large,  and,  as  the 
gears  ruu  in  oil.  perfect  iubricaliun  is  obtained.  The 
motor  is  live  horse-power,  and  is  sufficiently  large  to  drive 
any  ordinary  machine  tool  found  in  railroad  sliop-.  The 
spindle  running  at  1T7  revolutions  is  intended  fur  tapping 
in  stay  twits,  and  it  ti<ts  been  found  that  it  is  pu8sit>lt;  to 
run  slay  bolt  taps  at  this  speed.  The  other  two  speeds  arc 
for  cylinder  lx>ring  and  valve-seat  facing.  If  it  is  desire<l 
to  use  the  spindles  tor  ruuoing-rope  diives,  a  pulley  can  be 
put  00  any  one  of  them,  the  advantage  of  this  being  that 
the  spindles  are  so  reduced  in  speed  that  no  countershaft  is 
necessary. 

The  weight  of  this  motor  complete  is  1,400  pounds,  but, 
on  account  of  its  construction,  is  readily  moved  about  the 
shop  by  one  man.  Everything  about  the  motor,  gearing 
and  truck  is  of  the  best,  and  no  expense  has  lieen  spared 
in  making  the  tool  as  perfect  as  podsiole. 


The  Becker  Vertical-Spindle  Milling  Machine. 

In  the  accompanying  illustration  we  show  an  interesting 
vertical-spindle  milling  machine  made  by  the  John  Becker 
ManulBciuring  Company,  of  Fitcbburg,  Haas.  It.  ia  claimed 
for  this  macbine,  wbica  is  koown  as  Mo.  5,  that  it  is  more 
practical,  is  of  greater  adaptability  and  has  more  labor-sav- 
ing qualiiies  than  any  horisontal  spindle  mill  on  the  marker. 
As  a  lx>riDg  mill  it  is  in  many  respects  superior  to  the  drill 
press. 

The  frame  is  heavy  and  very  riirid,  and  is  therefore  suit- 
able for  heavy  cuts.  The  spindle  has  long  bearings  ronniag 
Id  broDM  boxes  that  ars  adjustable  tor  wear.    The  lower 


end  of  it  is  threaded  for  chucks  or  large  face  mills.  The 
shanks  of  end  mills  are  secured  by  the  drawbar  which 
passes  through  the centerof  the  spindle,  loget  rid  of  end 
play,  the  lower  bearing  is  provided  with  ball  thiust  bear- 
ings at  both  ends  thus  reducing  friction  and  8e<-nring  a  level 
surface  when  using  face  mills.  The  driving  puller  of  the 
spindle  is  IS  inches  diameter  and  li\  inches  face,  and  double 
back-geared  .5  to  1.  It  is  independently  mounted  to  secure 
the  permanent  alignment  of  rbe  spindle.  This  is  a  valuable 
feature  on  a  vertical  spindle  milling  machine,  as  without  it 
the  spindle  is  eventually  worn  out  of  alignment,  impairing 
the  general  usefulness  of  the  machine,  by  making  the  use  of 
large  surface  mills  impracticable,  for  obvious  reasons. 

The  bead  has  a  vertical  traverse  of  seven  inches  auto- 
matically and  with  automatic  release.  It  is  provided  with  a 
stop  gage  graduated  to  tbouoandth  of  an  inch. 

The  knee  has  a  vertical  adju«tment  of  IH  inches,  and  the 
greatest  possible  distance  between  table  and  spindle  is  21 
inches.  The  table  is  48  by  13  inches  (working  surface),  and 
has  an  automatic  feed  of  40  inches.  The  saddle,  which  is  ihe 
<kme  length  as  the  table,  has  a  cross  feed  of  13  incbea.    The 


The  Becker  Milling  Machine; 

rotary  attachment,  with  an  automatic  feed  in  either  dinw- 
tion,  is  found  to  be  ao  exceedingly  u«eful  feature.  The  table 
is  22  inches  in  diameter  and  will   swing   work   34   inches. 

The  table  has  six  changes  of  straight  and  rotary  feed  for 
each  change  in  speed.  An  arbor  support,  attached  to  the 
knee,  is  provided  for  use  with  long  arbors  for  slab  or  strad- 
dle milling.  Gripping  jaws,  9  inches  by  2  inches,  fitting  the 
slots  in  the  table,  also  accompany  the  machine. 

The  workmanship  and  materials  are  guaranteed  to  be  of 
the  best  and  no  pains  are  spared  to  make  it  a  reliable  and 
accurate  machine.  A  glance  at  the  illustration  shows  it  to  be 
a  handy  and  convenient  tool  for  many  kinds  of  work.  !■ 
drilling  and  boring  work  it  has  a  large  range  and  the  rotary 
feed  makes  it  possible  to  mill  out  large  boies  with  great  ac- 
curacy. The  machine  complete  with  coanterahaft  weighs 
about  4,30U  pounds. 

The  success  of  this  tool  hhK  heon  remarkable  not  onlv  in 
this  country  but  also  abroad.  A  firm  in  Budapest,  Hua- 
g*(y,  are  uaiQg  two  of  them  and  has  just  ordered  a  third. 
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of  the  barri'l  is  liinited  to  J.'.ti  fet-t  i\.'M}  inetersi  when  only 
fhe  ufcessary  plav  is  left  lo-twei-n  the  wliccl  tliintfe  and  the 
lioiler.  If  tht;  axis  of  fhu  boiler  isM.2  feet  (2..">(l  nuMers)  liijjh 
the  external  <lianii;ter  of  tin-  barrel  may  be  increasiil  to  t  !I2 
feet  1 1  "ill  nietcrsi;  if  it  be  increased  to  x.'t-i  feet  i:i.<Ki  meters), 
tbc  diameter  'iiiiy  be  increased  to  .">.  U  feul  (l.ti'i  meters), 
which  seems  more  than  suHicient  for  the  ino'-t  powerful  ex 
press  train 

KiK. -T  sb<nTs  the  b.-ck  view  ot  an  American  engine  with 
T.IIH  feet  i:;.l<>nu'ters)  wheels,  in  wliicb  tlie  boiler  i-  situated 
sulti'-iently  hii;h  to  enable  its  diameter  to  be  j;rcaler  than  the 
naiti-  of  the  line. 

We  have  shown  above  that,  at  any    rate  wiUliii  the  limits 


T'g-  3-    Rear  View  of  an  American  Eng!n«. 

act  ually  al  taineii.  raising  t  be  (enter  id  ^;ra\  ily  -eenis  tootfer 
iiiithinc  but  advantajrc.  and  we  have  iiist  seen  that  raisim; 
the  boiler  is  necessary  if  we  desire  in  increase  rlic  jiowei  of 
I'xpress  engines  Mut  we  must  now  '^how  thai  in  raising;  the 
boiler  the  tteneral  center  of  gravity  of  the  engine  is  raised  to 
a  much  smaller  deKiee.  To  imagine  that  the  o|i|iosite  mi>;ht 
be  the  ease  i:ii)ilies  that  we  are  led  away  by  the  anpareiil 
volume  of  the  Itoiler.  wliirh  in  bulk  is  much  the  Ur;re>l  part 
of  what  Koes  to  make  up  an  enuine  Its  avera;;c  density  is, 
however,  very  small.  The  weight  of  the  lK)iler  with  its 
water  does  not,  on  t be  average,  in  a  locomotive  exceed  a 
ipiartcr  ol  the  total  weiKht.  Now  the  center  ol  liraviiy  of 
the  other  three  ijuarters  is  very  low,  coiisistinir.  as  ihey  do, 
of  wheels,  frame-plates,  cylinders  anil  other  parts.  Ilem-e 
the  center  of  irravily  ol  Ibe  whole  is  much  lower  than  one 
uould  be  inclined  to  think  at  lirst  ^i^h'.  as  the  following 
iii»tanc*  will  serxe  to  show.  I,et  us  take  a  lour 
coupled  bouie  express  engine,  weiirliin'U  Is  tons  in  working; 
order,  and  having  a  boiler  with  a  deep  lire  box,  the  diameter 
ot  the  barrel  >>ein>;  I  (Hi  feet  il.'.M  niclersi,  and  that  ot 
the  wheels  I'l.'i*;  feet  rJ  mefersp.  The  center  of  gravity  of  the 
parts  wbii  h  cjirry  the  weight,  make  up  th<'  nn'clraiiism  ami 
wei^h  Hi  tons  would  be  about  :t.-.'l  feet  nl.'.is  mcteri  above  the 
rail;  the  center  of  gravity  of  the  boiler  full  of  water,  uei^rli 
inn  twelve  ton-,  would  be  about  li^  foot  dt.M  nieter<  below 
the  axis  of  the  barrel.  .Vccordiniily.  if  the  latter  is  siiuated 
li.KS  teet  r.'.lo  ineiersi  above  the  rails,  the  center  of  irr.iviiy  of 
the  whole  will  only  '>e:t.7l  teet  'III  metcrsi  above  the  iip|MT 
snrfa<e  of  the  rails.  If  the  axis  of  the  boiler  be  s.J  feet  rj.."itl 
metersi  above  I  he  rails,  the  center  of  iiravily  of  the  whole 
would  be  only  I  iHi  feet(l.Jl  inetersi  hi«li.  In  other  word-, 
as  Miii;ht  have  been  foreseen,  in  raisin)^  the  boiler  l.;!l  foot 
HI  Ml  inetersi  we  have  only  raised  the  ci-nter  of  gravity  of  the 
eiit;iiie  .:t;  foot  HI. lit  meteri. 

Thus  in  an  engine  which  is  hii;her  tfian  any  niniiinx  in 
Kuro|»e  -the  a.xisof  the  barrel  beiIl^;  .'<.•-'  feet  iJ.'id  inetersi 
above  the  rail— the  i—niernf  gravity  for  the  whole  is  only 
I.IXi  fe.-t  ( I.:il  inetersi  hi;;b,  which  is  iiiinh  /ouir  fli'lii  tin 
If  iiihl  III'  III'  If  nil  r  of  Ill-Ill  ihi  III'  liiitili'il  iifli/onM  or  0/  fin 
iifiliiiiiri/  /ii"'-'i  ni/i  r  riirriiiitf' mill  (ill  lln'  niOf  of  siiloon 
<iii-iiiiilix  iiifh  hiijli  mill  liiiti!/ hiiiliis.  There  are  rnnnini: 
on  uiain  lines  cars  who.s«' center  of  (gravity  is  »  !rj  feet  1 1.Vi 
inetersi  or  more  above  the  rails  :  in  order  that  thi'  center  of 
^ravitv  nf  an  entriiie  correstioiidin;;  fairly  closely  to  the  de- 
scription K'^en  above,  should  Im'  e<|ually  hixh,  '/"  n.ilsof  llir 
fnliiil  iioiilf/  limi  III  III'  Ill.ll:i  />•' /  i;{.:.'4  nuliiiii  illiiiir  lln 
m>/H  r  /<  ifl  iifllii  iiiilfi,  which  is  iniieb  higher  than  anything' 
>et    reai'hed"  in  the   latest  American   engines. 

f 'oi.r/./x/oK.s.-  From  what  has  been  said  it  seems  that  the 
following  conclusions  may  without  risk  be  drawn: 

1  Within  certain  limits,  which  have  so  far  not  l.ieii 
ri'acbeil  in  Kurope,  nreven  in  .\inerica,  raisiiiK  the  leiilir  of 
^rravity  of  ent;iiies  has  nothinu  but  j^ood  results.  It  results 
in  decrease  in  the  strain  on  the  perniainnt  way  and  on  the 
parts  which  ;,to  to  make  up  the  enu'ine.  wheels,  axlis.  boxes 
and  frame  jilates.  Ihe  runnini;  of  the  encines  i^  made 
-moot her  because  till- sprinjfs  come  more  into  play  under 
the  action  of  lateral  motion  and  in  runniii»f  roiiinl  «-urve-: 
the  tendeiicv  to  ilerailment  is  decreased  by  the  increase  of 
the  load  on  the  outer  rail  when  curves  are  run  over  al  a  hi;;h 
rate  of  speed. 

■.'.   Haisinir  the  boiler  seems   to   lie    the   most  practical,  the 
uiost  simple  and    the   least   costly  niei  bod  of   incre.-i-inn  en 
uine    power,  as   it  allows  of  the    barrel    havin;,;   a   diameter 
greater  than  the  space  lietween  the  tires. 

;!.  .\s  the  boiler  does  not  on  the  averitje  make  up  more 
than  about  a  i|Uarterof  the  wei>:ht  of  an  enniue.  if  it  be 
rai-^ed  a  ^iven  amount,  the  center  of  gravity  of  the  whnle  is 
onlv  raised  about  a  i|uarter  of  this  amount. 

I.' The  center  of  gravity  of  the  highest  engines  in  Use  al 
present  is  much  lower  than  that  of  passenger  carriages  and 
loaded  wagons  :  it  can  therefore  l>e  consideratily  raised  with 
out  fear  ot  endangering  safety. 

What  ha-s  lieeii  said  .ibove  and  the  tendencies  which  from 
dav  to  day  Ix-coine  more  marked,  lead  us  to  think  that  Ihe 
future  belongs  to  high  engiues.  atJil  that,  cost  what  it  may, 
we  must  endeavor  to  raise  the  boilers  in  order  to  make  their 
l.ower  proportionate  witli  Ihe  growing  requirements  of  rail- 
wav  working,  and  with  a  view  to  decrease,  in  proportion  as 
-peed  increases,  the  wear  and  tear  on  Ihe  permanent  vray. 


A  New  Brake-Beam. 


A  New  Brake-BeHiii. 


Trade  Catalogues. 


Tiie  .-iccoiiipauyiMg  illustration  is  a  new  hrakc-lM'aiii  de- 
sigiieil  ami  ptteiitud  by  .Mr.  J.  N.  U  irr,  Supi-riotein! -nt  of 
Motive  I'over  of  the  Cliiea^o.  Milwmikee  <S:  St.  I'.ml  Rail- 
way, 'I'lie  <•  iiii|iressii»ii  111  'tuber  is  of  pipe  and  the  tensimi 
iiieiiiber  is  a  li;»r.  rwtanj;ular  in  section,  extemliiit;  tiitirely 
aroiinil  the  i'i>iii|ires.sii>ii  iiieinber.  The  bnike-liesids  are  so 
made  as  t<>  permit  the  t«-iisii>ii  im-mlx'r  t"  bf  p'lt  mi  after 
it  IS  roriiied  into  shape  and  weldeil.  When  healed  and 
sliriiiik  on  it  holds  the  lietds  liriiily  in  place.  The  con- 
st rin-tion  Is  p.xeeeiliugly  simple,  ami  lli^re  is  iiotliiiu  abuiil 
the  Iwaiii  to  get  iMii  of  orcU'r.  It  might  possibly  U-  aigiied 
lb  It  it  i-oiilil  11  it  be  repaired  mi  the  road,  but  nilriKnl  nieii 
n  >w  appr»s-iale  till'  fai't  that  metal  lieaiiis  -lioiild  ix- re- 
paired at  the  shops  and  not  on  the  niid.  The  U'aiii  is 
a  lew  piiiind-  lii'avier  than  smne  oilier-  iH'caiise  of  the 
metal  in  the  part  of  the  trii.ss  back  of  the  pipe,  but  that 
III  'tal  adds  t>  the  vertical  stitfne—  of  the  beam,  and  is  an 
.'idvanlagein  that  r<^|H'rt. 


A  Convenient  Method  of  Jacketing  Steam  Chests  and 
Cylinder  Heads  of  Locomotives. 

Many  railroad  men  realize  the  advantage  tn  In  deiived 
frmii  tlmroiighly  Jacketing  Ihe  steam  chests  ami  cylinder 
Inadsof  I'lcmnmives.  but  this  i-  -eldmii  dune  InTiiiise  id 
the  ineiinvenieiiee  the  insulation  eiu>e..,  when  rejiairs  are  to 
be  made,  m  the  st>>aiii  chest  cover  and  cyliiider  In  ads  re 
niiived  fur  any  reason.  On  the  ( 'liicagu  and  North weslt-rn 
b'lilway  engines  are  lilted  with  in-iilatimi  in  a  maiin>'r 
which  (iveifuiiii-   this    ■•bjeclion.  a-   will    U'   evident  110111 
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Method  of   Jacketing   Steam    Chests  and  Cylinder 
Heads    Chicago  &  Northwestern    Railway. 


the  iiiToiiipiiiiy ing  illustration.  The  cylinder  iiiad  ca-iie.;s 
have  It  inrlies  of  Insiitating  material  iwiiicli  w«' iiniler- 
-la'id  isaslx'stosi  held  to  the  inside  of  each  by  a  disk  "I 
yilvani/.ed  irmi  secnred  by  studs  screwed  into  the  casing. 
hMclently  when  the  ca-iiig  is  reinoveil,  the  insulation 
i-mii's  with  It.  and  the  wurkiiian  vvmiUl  not  know  of  its 
presence  except  for  the  increased  weight  of  the  casing. 

The  steam  chest  casing  cover  is  provided  with  insiilaliii'.: 
iiiatiTial.  secured  in  place  in  the  same  manner.  Tlie  vi  r 
Ileal  sides  of  the  easiiiu  are  ni;>de  double  and  the  inner 
and  outer  sheets  flanged  toward  each  other,  with  the 
tl  ingi' of  the  miter  sheet  under  the  other.  The  space  be- 
tween them  IS  tilled  with  a-U'stos  and  when  the  easing 
cover  is  on  it  is  secure.  The  insulation  mi  the  bai-k  e>  liii- 
'■vr  head  is  not  so  easilv  removed  as  that  on  the  front  one. 
Iiiit  there  is  seldmi  occasion  to  disturb  it.  This  matter  of 
tnormwhiv  jacketing  all  parts  of  a  locomotive  to  which 
the  heat  of  live  stvaiii  is  coinmiinicated  is  worthy  of  rue- 
ful attoDtion.  for  the  .-aving  to  I*  elfecled  al  small  outlay 
is  considerahle. 


III!  I.SIU  llie  .\liisler  Car  Ibiilih^rs'  .\s»oeinli(jii.  fo"-  eoiiveiiieneo  ii> 
tlio  tiling  and  |.re-erval  ioii  of  |iitmplilcl<.  calahigiies.  s|iecill<  ilioii- 
etc..  ad(i|iled  a  iiiiml>rrot  slaiidnni  siZ'S.  i'lic^c  are  uiveii  lieie  11. 
order  ih^l  the  size  of  Ihe  nuMli  ill  hnn  nt  iliis  kiml.  «hii'h  nf 
iioliceil  iiiirter  Iliis  lieul.  111  n  hi.-  loiiiinrcd  wiih  tin;  si  iiKlards,  aiii 
ii  iiiiy  be  known  wtietler  Itic>  corloi  rii  llierelo. 

It  serins  ver>  ilc-<ir,il)le  lliai  nil  iridi-  •  il.iliiu'iic^  imlilislicd  i-IuhiI. 
coiiforiii  to  the  .staiiilard  sizes  a(lo|ili'<l  l.v  tie'  .Master  ( 'iir  ISiillr!.  1- 
.X^-mciaii'in.  an<l  Iliorcfore  ill  iii.iiciiii:  latiiloijiiei  liiriall-r  11  hiI 
Im-  si.iieil  III  lirackels  «  licUer  tliiy  .ocnrarc  not  ot  one  ot  tli' 
siaiid  ml  si/.us.l 

.sr.»Mi  mil-, 
l-'-ir  |t  j-*'mI  cut  I  ciroul  ir^. . . .   . 


*.iiiil>lile  sand   tra<|i- (Mi:ilii.;ii«'s. 


-  1*4  ill  -li  -s  hv  li'm  iin'hi'- 
I  '!!._.  nil  lies  In  li  eietii'-. 
.  [  t;  iiiilies  tiy  '.I  iiielii-. 
I  !l  inches  liv  I-'  iMclic<. 
si  I  inches  h.v  lii->,j  mch 


SeecilicatiMns  kiiiI   Itllcr-ti  i|i   r .. 

I.K\I>       LlNI'.Ji      lUON      I'll'l-;     (  (CMl-ANY.      M'liliifilrhiiiix     11 

Slmnliiiil  Liifl  Liiirtl  Iron   I'ijh'  mnl  Filliniis.     Waki 
held.  Mass.    I'ric  li-l  No.  If.,      lb  pages,    'i'.  \<\  >•[.     i  N..' 
standard  si/e.  1 
rill-  emiipiiiy  iiianulaittires  wiuiU'lil  iruii  pip^s  -.vhicli  ai' 
lined  with  lead,  the  latter  intended  to  resist  corrosion,  aim 
the  outside  iron  easing  giving   the  rei|uisite  streiij^lh  to   n 
sisi  internal  pies-iire.     I.ining  a  pipe  w  itb    lead  i-  n::t  ver\ 
dilli   lilt,  bill  tlieeimpiny  makes  all  the  littiii'.:-.  cuiipling- 
elbiws,  tees,  etc.,  wliiell  ar  •  also    lead  lined,  and  in  such   :i 
wav  that  part  ol  tin-  thread  for  screwing  the  iiarts  logethei 
's   cut    in  the    lead  and    part  in    the  iron.     •  "iit-    are    giM  1 
shiiwing  seeiiiins  of   the  pi|H's   and    tittiiu'-.  w  itii    tables  1 
their  diiiieiisimis. 
Tin:    TiiiiMi  siiN-Uy  AN      Dikkct     ttttitKNt    Ml  i.iiii>i.\  .- 

Kl.i;<  TKlc  (iKNKKATolt.       Hnill    In/    .1 .  1 1 .  Mr  Kin  11    Mm" 
I'lirl  III  iiiij  (iiinitmiii.     Haveiiieyei     Ihnldiiiu-  New  Vm  k 
Work-:   liiilgeway.  I'.i.     :!'.' p:iges,  "i,  by  s^  inches,   1  No' 
standard  si/..-.  1 
The  front ispiec-  (d  tills  p.iiiiplilet  i-  ;i  half-l'Uie   i-iigraviiiL 
made  from  a  wash  draw  iiig  of  the  works  at  iiidgeway.  I'a 
In  the  introduction  it  is  said  ihat   the   company  has    iiiad'- 
ai  raiigeiiiiiils  w  ith  I'rul.   Harris. I.  l.'yaii.  of   < 'ornell    Tin 
versity.  and    ?dilloii    K.    Tlimiip-oii.   the    invenlois  of   tli 
Thoinp.soii-l'yan  ilynanio.  for  its  in  iniil'actiire.     This,  it  1 
said,  ""is  replete  with  luixelties,"  liiif  "has  long  since  (las.sni 
the  experimental  .stage,  as  is  fully  attested  by   a  nilinlM'l  <•; 
large  si/.ed  iiiacliincs  now  in   constant  operation  tindci    iIp 
most  trying  conditions."  They  ibeii  prm-ecd  lo  give  a  full  d' 
scriptloii  of  til  se  machines,  and  also  ;idd  interior  view~  •. 
the  works  wliere  they    are    made.       Following,    th-n.   ai 
halftone  illustrations  showing  g'lierators  driven    by    hoi 
ir.ontal  tlirect    coniKcted    simple   and   i'om|K>iind  and  al>' 
vertical    engines.     The   details   of   the  generator   are  als. 
fully  explained  and  -oine   of    tiieiii    illustrated    witli    ver> 
e.xcelleiit  half-tone  engravings.     The  full-pa.;e  eiigiayiii'^ 
all  have  ornainented  Ixirdeis.  wliicli.  with  the   Ictter-pies- 
are  printed  in  brown  ink.  tue  engravings  beiiu  ••  ;iik.  TIr 
p;iper  and  typography  are  all  of  the  best, 
ll.l.l  STKATKt)  « 'ATALiMill-.    .\M'  I'KHK  l.lsT   <  "K   Till-.    I'misth- 

(JkaI!  Wiiuks.  :!I  Hartford  str.  >  t.  Hostmi.  Mn-s.    |n  pag.- 

."if  by  s  inches.     I  Not  standard  size.) 
In  ibis  little  pamidilet  the  publishers  dtfsoii I"-  various  kind 
of   small    gears   suitable   for   diM-k-work    and     very    liglc 
tn:ichiuery,an  I  which  d  iiiMless  will  be  useful  to  miny  oi 
oiir  readers,    who.    like   ourselves,    have  often  not  know  i 
where  siteh  ^ears  cmild  be  obtained.     Tiie   dilfereiit   siz's 
styles,    etr..    are    illustrated    and    deserilM-d    by    ••Uts   ami 
tablis.     '•  Interniiitent   gears.     iinivei-s;il    joint  ciuplings 
brass  ratchets  and   p;iwl-,    miter    bevel,    crown,    inlernal. 
elliptii-al    and    spiral  gears,  escape    wheels,    clutches,  key- 
sni  ill  piillev-  and  hangi-rs.  <-liaiii-  an. I  chain  wheels,  eottoe 
worm-  and  wormgeiirs.  are  all  nianiif.ictiireil  by  this  com 
p.iny  ;iiiil  are  descrilMil    in     the  pamphlet    U'lore  us.     Th. 
coiiip:iiiv:ilso  iiiaiiiifacliire  gears  lor  lu'.ivy  macbinery.  bill 
'liese.  it  is  said,  will  be  described  in  aiiotliir  C;italogue. 

Nil.  .V>,  I'KICK  List.  (iAi,vi;M/.n>  .Still.   Wiin;   Nktitm.- 

WlltK  KlATINl..   WlKi:  WlMl.iW    \.M.  I  »i  ><  ii:  Si  iiki-.ns,  Kt« 
[     Ih     Will    Xl'iri-  i'liilh    fniiiiHtiiif.  1;   Warr.-n  Strict.  Ncv 

^'ork.  i.S  pagi  s.  :!l,  by  ti  iiK'hes.  1  Slainlard  size. ) 
This  emii|iany  inamifaclures  steel  wire  netting  for  varioii 
purposes,  cahle  for  lightiiiuK  r-Kls.  and  fencing  w  ire  aiel 
rihlHin  fencing,  wiie  window  and  door  .screens,  etc.,  all  oi 
w  hich  are  illustrated  and  desi  rilied  in  the  little  yollini' 
Ufore  lis  the  only  fault  of  wliicli  is  that  it  is  printetl  m 
bine  ink. 

MiiKlils  MacHIXK  Wokks.      lliiilili  rs  of  rnilrifnifiil  fnmi' 
nil)     Miirliiiirrn.    Kiiiiiiiix    miil     /.'o//ec.<.    15  ildwiiisvilli 
N.  Y.     :'.•-' pages,     (i  by  M  imlus.     (Standard   size.) 
In  the  iniriMliK'tion  to   this   citalogiie   the   publishers  si^ 
Ihiit  "ceii'i  iliigal  pumps  are  constaully  lindinj;  new   favoi 
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Fig.  t. 


Fig    2. 


GIBBS-  PORTABLE  ELECTRIC  MOTOR  FOR  SHOP  USE. 


(iMtri  iKi-i-.  on  iircount  ot  tlu'ir  siinplnitv.  iliir.iliiiity. 
^ii'.il  (':t|iHrily  I'or  luuiillin^  tnutt'iial  in  lar^o  (|ii:intilies. 
capithijity  ol'  |iiirii|>inK  miniily  and  firitty  wat«'r  (whi<-li 
woiilil  shortly  cut  out  any  piston  pump),  their  ;;rwit 
(••■(inoiiiy  of  |M>w<-r  unilcr  l.nv  lilt  and  tlu-ir  lowoest.  wliicli 
is  anywiiere  Inmi  one-tliir<l  In  imc-lialf  tliat  of  un\  oilier 
l\  |H'  of  piiuip." 

lu  a  following  artirk-  tin-  advantni^c  of  liavinx  a  |>iin)]i 
pro|ierly  proportioiiod  to  tin-  work  whii'k  it  inu^t  ilo  is  sci 
li>rtli  and  <-\plain<'d.  illustrations  arc  tlu'n  given  of  a 
Jai  ^f  sewai;<-  pump  with  a  ilinct  conn«'ft«'d  engine,  wliieli 
.  is  followed  l>y  an  illustration  .ind  destription  of  the  different 
sizes  of  vertical  pumps  that  is  there,  the  shaft  of  which  is 
iu  a  vertical  |x).-ilion.  Several  ty |>es  of  puni|>s.  to  he  driven 
liy  lielt.s.  are  then  illustrated  and  desiriUd.  and  tallies  of 
drums  of  the  ditferent  sizes  are  also  Ki^eii.  Tiiis  is  fol- 
lowed hy  a  curioUs  diagram  showing  the  position  of  the 
suction  anil  discharge  pi|H-s  (»f  various  patterns  of  pumps. 
:•-  111  all.  It  Would  hardly  seem  possible  to  place  these 
pipe^  in  so  many  different  jwisilioiis. 

A  iniiiilH'r  ot  illustrations  follow.  repuMTlin;;  dirtct 
•■oiiiu*<'i«'d  pumps,  in  which  vertical  engines  an- connccK'd 
•  lireit  to  the  pump  shaft.  .Several  hydrauli<-  dred^;!!!!; 
pumps  to  li«  driven  hy  t)elts.aiid  a  |Mirtalile  puiiipim;  o'ltlit 
aiid  various  details  of  these  machines  are  shown. 

Phe  w(Hj<l  enj<ravin;;s  arc  all  cxc»lleiit  and  the  ty|><>^'- 
i^filiy  ci|uall\  so.  and  the  whoie  makes  a  vcr.\  attr.ictive 
Volume. 


The  Gibbs  Portable  Electric  Motor  for  Machine  Shop 
and  Round-House  Work. 


ivc: 


I 


In  >h()|>s  where  eh'Ctricity  is  ii.sed  for  lighting;  and  |«>w«r 
purposes,  portiihle  eleetri<*  luotors  can  l>e  ust-*!  to  advan- 
tage iu  the  same  lines  of  work  that  steam  and  coiiipre.-seil 
•  lir  motors  are  sc  frei|ueiuly  employed.  In  many  situa- 
tions tney  present  superior  advantages,  hecause  ol  ilieea.se 
"  ith  which  they  can  Ih»  coiinit<"ted  to  receive  |>ower,  llexihie 
«  ire  cables  t:ikin^  the  place  of  iron  pi|M's  lor  steam  or  air. 
;nid  from  the  fact  that  there  is  no  exhaust  to  l>e  taken  care 

of. 

The  tiibbs  Klectric  Company,  of  Afilwaukee.  Wis., 
has  recently  designed  :ind  built  a  niimlier  of  port- 
able motors  for  general  machine  shop  work.  fr<iiii 
photographs  t)f  which  the  accumpuiiyiiig  illustrations  wep- 
iiiaile.  It  IS  the  inteiilioii  to  use  these  motois  with  .Stow  or 
other  flexible  shafts  for  such  work  iis  Ixiring  cylindeiv. 
Ii<-ing  valve  seats,  drilling  staylxilts.  tapping  sheets  for 
-l.iylM)Uii.  an«l  general  rouud-house  and  ma<-hiii'>  shop 
"oik.  ill  vvlii<-h  motors  can  fake  the  place  of  man  |>ower 
»  illi  econoiii\ . 

Iigs.  1  and  •,'  are  both  rear  views  of  the  motor  nioiiiited 
"II  a  threc-whet'led  tnick.  Fig.  I  showing  it  complete, 
"  hile  ill  Kig.  '.' the  cover  of  the  spindle  cast'  is  removul. 
I  lie  commutator  ix  on  On-  further  end  of  thearm.itiiie 
-baft,  .-ind  the  pulley  .id  jaceiit  to  it.  which  can  lie  seen  in 
•''«  I.  is  used  for  bell  1111;  direct  to  machine  tooN.  h'ig.  ".'. 
*^liich  iv  taken  from  a  slightly  ditTerent  position,  shows  at 
I'le  left  a  cable  it  el.  on  which  is  wound  hImhU  HM»  ft.  of 
cable,  allowing  tlie  motor  to  be  moved  withm  a  radiusof 
:il><HU  1(K)  ft.  from  the  supply  of  current.  On  the  end  of 
'lie  cable  is  a  plug,  which  can   lie  insertetl  into  8o<ket»  at 


various  points  in  the   shop,  so  thai    the  tools  ciJii  be    taken 
anywhere  and  leceive  power. 

The  motor  is  mounted  on  a  round  l«.se,  whi<'h  in  turn  is 
mounted  on  tfie  truck  pro()«'r  on  a  center  pm.  The  round 
base  is  in  the  form  of  a  turn-table,  so  that  the  motor  can 
U- swung  around  to  suit  the  work.  In  this  round  ba.se 
is  placed  the  rcsistaniv  colls,  which  vary  the  s|»'.  d  of  the 
motor. 

The  bo.x.orgear  case,  containing  the  drill  spinilles,  is 
shown  in  both  illusirations.  Fig.  -'  having  the  cover  re- 
moved to  show  llie  g<'aring.  The  three  spindhs  run  at  1T7. 
5*^  and  4(t  revolutions  res|ie<>tivcly.  Tliese  sjieeds  can.  of 
course,  lie<dianged  to  suit  any  rei|uirenients  which  it  may 
U'  ne«-essary  to  meet.  It  may  lie  noticed  that  llit>re  is  a 
handle  on  the  spindle  Imx.  simitar  to  tliat  iiseii  on  the  liack 
gearing  of  latlie.-.  When  it  is  desired  to  use  the  piillex 
only,  the  gearing  is  by  means  ot  this  handle  thrown  out  of 
clutch,  and  the  wear  oji  the  same  isavoided. 

On  the  right  hand  side,  in  iKitti  of  our  tigiiies,  is  .siiowii 
iheniain  switch  and  controllmg  l>ox  with  reversing  switch. 
Tl«'  reversing  switch  lever  is  seen  piojectiiiK  lbrou;;li  the 
top  of  the  Ihix.  and  is  inleiJiH-kt'd  with  tie-  coiii/iIIhi}; 
lever.  sr>that  ll  is  iiii|M>ssil>le  to  reverse  the  molor  ^iless  it 
is  first  stopped.  The  resistance  coils  in  the  Ikis*'  will  var\ 
the  sfieed  of  the  nioiiU' froii'  !MMi  to  aUiut  4."i<)  revolutions 
per    minute,  thus,  of   eoi  reducing    the    «.pe<il    of    Ihe 

vpi  111  lies  pro|Hirlionat«'ly. 

When  at  work  the  motin  is  steadieil  by  the  twosi-rews 
iH-aring  on  the  floor,  and  the  handle  for  hauling  it  a<RMit 
the  stiop  can  be  taken  off  so  as   to   l»e  «nil   of   the  way. 

KverytliiiiK  atHiiit  the  motor  is  made  on  ji^js  ami  t«  iiiplets 
and  Is  interchangeable.  The  geaiing  is  the  In-si  ohtainaiile. 
-Vll  Ihe  spindle  l>earmgs  are  exceedingly  large,  and.  as  the 
gears  run  iu  oii.  j>eilecl  lubrication  is  obtaiiieil.  The 
motor  is  tiv»'  horse-jK>wer.  and  is  siitticiently  large  to  drive 
any  ordinary  machine  tool  found  in  railroad  sliop-.  The 
spindle  riiuiiiu;;  at  1T<  revolutinis  is  intendiil  lor  tappiii;^ 
III  stayliolts.  and  it  has  been  found  that  it  is  pos^itile  to 
run  staylNilt  taps  at  this  s|>ee<l.  The  other  two  spee«ls  iiv 
for  cylinder  Ix.ring  and  valve-seat  facing.  If  it  is  desi -ed 
to  use  the  spiuijles  lor  iiiiiiiing-rO(M'  diives.  a  pulley  i-aii  be 
put  on  any  one  of  them,  the  advantage  of  ilii'>  iH-iii;^  t  lat 
the  spindles  are  so  reiluceil  in  speed  tliat  no  coiiiueisiial  is 
nec«'ssary. 

The  weight  of  ihii  motor  complete  is  l.tuii  pounds,  b  11 . 
on  a'-coiiiit  of  its  con.struction.  is  reiidily  moved  about  tlie 
shop  liy  one  man.  Kvery thing  al>oiit  tlie  motor,  gearing 
and  truck  is  of  the  l>est.  and  no  ex|>e|ise  has  lieeu  s|>iue<l 
in  making  the  tool  as  |ierfe('tas  |M>ssit>le. 


The  Becker  Vertical-Spindle  Milling  Machine. 

Ill  the  aiiompaiiviiiK  illustration  we  show  an  interesting 
vertical-spiiidie  iiiilliiiK  marliiiie  iiiaile  liy  the  .loliii  lierker 
.Mauulai'iuriiig  Conipauy.  of  Filchburg.  .Mass.  It  is  claiiiied 
fur  tliiM  mai'hiiie.  wliic^  Is  known  as  .\o.  ■'>.  that  it  is  more 
practical,  Im  of  greater  adaptability  and  has  more  lalior-sav- 
iiig  i|ualitius  iliaiiany  horizontal  spindle  mill  on  the  market. 
As  a  boring  nilll  it  is  in  many  respects  superior  to  tlie  drill 
press. 

The  frame  is  heavy  and  very  riKid,  and  is  therefore  suit- 
able for  heavy  cuts.  The  spindle  has  long  bearings  running 
in  bronee  boxes  that  are  adjusiahle  for  weari    The  lower 


end  of  it  is  threaded  for  chucks  or  lar^e  face  mills.  The 
shanks  of  end  mills  are  secured  by  the  drawliar  wliich 
passes  through  the  centerof  the  spindle.  I  o  get  rid  of  end 
play,  the  lower  l»earing  is  provided  with  ball  thiust  liear 
ings  at  both  ends  thus  reducing  friction  and  seiurinj;  a  level 
surface  when  ii-inn  face  mills.  The  ilriviiiK  piilley  of  the 
spindle  is  1.1  inches  diameter  and  '■<■  ,  itii-lies  fare,  and  double 
hack-geared  .Ito  1.  ft  is  inde|>endently  mounted  to  secure 
the  permanent  alignment  of  rhe  spindle.  This  is  a  valuable 
feature  on  a  vertical  spindle  milling  machine,  as  without  it 
the  spindle  is  eventually  worn  out  of  ali(iniiienl.  inipairinu 
the  jteneral  usefulness  of  the  machine.  I).v  makiiiK  the  use  ol 
large  surface  mills  impracticable,  for  obvious  reasons. 

The  head  has  a  vertical  traverse  of  .seven  inches  auto 
nialically  and  with  automatii-  release.  It  is  provided  with  a 
stop  it&fse  tiraduated  to  thousandth  of  an  inch. 

The  knee  ha-  a  vertical  art,iu«lment  of  I-  inches,  and  itie 
Krealest  |>ossilile  ilislanci*  In-Tween  futile  anil  -piiidle  i»*  "Jl 
inches.  The  table  is  l.*i  by  Kl  in<'hes  cworkiiiK  surface.,  and 
has  an  automatic  feed  of  4u  inches.  Thi-  saildle.  which  i*  the 
same  length  as  the  table,  ha-  a  cross  feed  ot    i:i  inches.    The 


The  Becker  Milling  Machine. 

rotary  attachmeni,  with  an  auloniatie  feed  in  either  riir»H-- 
lion,  is  found  to  lie  an  exceedingly  ii-eful  feature  Tlie  talde 
is  "Jli  inches  in  diameter  an»l  will    swin^    work   'M    inches. 

The  table  has  six  chanties  of    straight    and    rotary  feed  fm 
each  change  in  speed.     \n   arbor   support,   attached   to  Ihe 
knee,  is  provided  for  use  with  long  ail>ors  for  slab  or  strad 
die  millint;.    tirippiuK  .jaws.  "  inches  by  i  inches,  tittint;  the 
slots  in  the  table,  also  accompany  the  niachine. 

'Ihe  workmanship  and  materials  are  Kuaranleed  to  lie  of 
the  liest  and  no  pains  are  spared  to  make  it  a  relialtle  and 
accurate  machine.  .\  glance  at  the  illustration  shows  it  txi  \>e 
a  handy  and  convenient  tool  for  many  kind- of  work.  In 
drilling  and  liorin^;  work  it  has  a  large  range  and  the  rotary 
feed  makes  it  piHsible  to  mill  out  larse  holes  with  tireat  ar 
curacy.  The  machine  complete  with  countershaft  weighs 
atiout  4,3110  pounds. 

The  success  of  this  iihiI  hiis  \wn  remarkable  n«it  only  in 
thiK  cotmtry  but  also  abroad.  A  firm  in  Budapest,  llun- 
gary.  are  usiDg  two  of  them  and  Ua<i  .just  ordered  a  third. 
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The   Uae   of  Electricity    in  the  Brooks  Locomotive 
Works. 


In  1881  the  Brooks  Locomotive  Works  purchased  two  five- 
arc  light  and  three  10  arc  light  dynamos  for  illuminating  its 
works  and  from  the  small  t)eginniDg  thas  made,  the  nse  of 
electricity  haa  spread  until  it  is  used  for  light  aod  power  In 
nearly  every  department  of  the  plant.  In  1888  an  incandes- 
cent light  plant  was  installed,  but  it  was  not  until  1H9S  that 
the  current  was  used  for  power  purposes.  Then  two  power 
generators  were  put  in  service  to  furnish  current  for  over- 
head cranes  in  the  boiler  shop  and  foundry,  and  in  1894  the 
uses  of  the  current,  actual  or  prospective,  were  so  numerous 
that  it  was  decided  to  concentrate  the  generating  plant  and 
a  contract  was  made  with  the  Western  Electric  Company, 
for  one  200-hor8e  power  and  one  100-horse  power  generator. 
These  generators  supplanted  all  other  apparatus  and  now 
operate  80  arc  lamps,  450  incandescent  lamps,  and  furnish 
electricity  for  one  35-horse  power  motor  to  run  shafting  in 
iron  foundry;  one  3i)-borse  power  motor  for  transfer 
table;  one  25-horse  power  motor  for  the  bending  rolls  in  the 
boiler  shop;  one  lO-hoise  power  motor  for  the  shafting  in 
pattern  shop;  one  6-horse  power  motor  for  elevator  in  iron 
foundry;  two  5-horse  power  motors  for  punch  and  shears  in 

.  boiler  shop:  one  40-hor8e  power  motor  for  shafting  in  boiler 
shop;  one  Sl-horse  power  sotor  for  bar  iron  shears,  in  black- 
smith shop;  one  20-ton  electric  traveling  crane  in  boiler  shop 

,  and  two  10-ton  electric  traveling  cranes  in  foundry.  The 
larger  crane  in  the  boiler  shop  is  equipped  with  two  20-hor8e 
power  motors  and  one  6-horse  power  motor,  and  the  two 
smaller  cranes  are  each  equipped  with  two  10- horse  power 
notors  and  one  6-horse  power.  There  are  eight  electric  mo- 
tors connected  with  the  foundry;  six  on  the  cranes,  one  run- 
ning the  shafting  and  fans,  and  one  running  the  elevator. 

The  two  generators  furnish  power  for  all  motors,  driving 
shafting  and  isolated  machine  tools,  also  current  for  all  arc 
and  incandescent  lamps  now  in  service.  The  arc  lights 
throughout  the  plant  ar«  wired  four  in  series,  thus  enabling 
Any  group  of  four  lamps  to  be  operated  at  will. 

The  electric  building  is  new  and  attached  to  the  east  side 
of  the  boiler  house.  Upon  entering  it,  the  first  thought  is  of 
Its  spaciousness,  neatness  and  order.  It  has  a  granalithic 
floor  and  the  conduits  are  covered  by  iron.  The  two  genera- 
tors, one  WO  horse  power  and  the  other  100  horse  power,  are 
driven  by  two  Buckeye  engines  directly  connected.  The 
steam  pipes  are  all  covered  with  asbestos  and  jacketed  with 
Russia  iron,  with  polished  brass  bands.  From  the  genera- 
tors the  current  is  conducted  through  lead-covered  cables  to 
•  large  switch  board,  through  a  conduit  of  brick  laid  in  Port- 


test  the  middle  pair  of  wheels  in  a  six-wheel  track  were  ex- 
changed in  five  minutes  and  twenty  seconds.  By  the  old 
method  this  exchange  would  have  required  at  least  two 
hoars'  time. 

In  the  round  bouse  wheels  are  taken  from  locomotives  in 
the  same  manner,  in  from  thirty  to  forty-five  miontes,  a 
saving  of  over  three  hours. 

In  repairing  engines  the  Baird  rotary  drilling  machtnt:  is 


over  the  pedestal  bolt.    They  will  last  a  long  time  and  can 
be  renewed  for  a  few  cents. 

The  transoms  are  composed  of  channel-shaped  sections 
placed  with  the  flanges  toward  each  other.  They  rest  on 
top  of  the  lower  fiange  of  the  side  plates  and  have  their  ends 
stamped  outwardly  to  form  brackets  by  which  they  are 
secured  to  the  side  plates.  The  transoms  are  tied  together 
by  vertical  braces,  and  under  the  center  plate    is  a  spacing 


The  Schoen  Pressed  Steel  Trucks  for  Freight  Cars. 


used,  ^wbich  is  fworked  by  the  same  power.  Holes  are 
tapped  in  a  firebox  by  this  method,  and  flues  are  rolled  and 
caulked,  using  a  pneumatic  hammer  which  strikes  250  blows 
a  minute,  thus  doing  what  was  always  thought  to  be  im- 
possible— clipping  and  caulking  by  other  than  hand  labor. 
It  is  but  the  work  of  an  instant  to  jack  up  a  freight  car,  set 
it  on  blocking  made  for  the  purpose,  and  take  out  the  truck- 
for  repairs.  Air  pipes  are  bent  in  standard  shapes  by  use  of 
air  cylinders  and  dies.  Car  roofs  are  torn  oil  by  air  ma 
chines,  and  car  sills  are  pulled  down  by  an  air  jack  and  new 
ones  put  back  by  the  same  power. 

A  simple  means  of  delivering  oil  Is  in  use  in  the  yards.  A 
reservoir  close  to  the  oil  house  is  filled  with  oil,  which  is 
forced  through  underground  pipes  to  any  oiling  station  in 
the  yard  in  an  instant.  The  pipe  is  nearly  a  mile  long. — 
The  Southwest  Railway  Record. 
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plate  that  greatly  aids  them  in  resisting  transverse  strains* 
To  keep  the  truck  square  gusset  plates  extend  from  the 
inner  jaws  of  the  pedestals  to  points  well  out  on  the 
transoms. 

The  body  bolster  shown  should  really  be  considered  as 
inseparable  from  the  metal  truck,  for  one  of  the  several 
advaatages  of  the  truck  is  the  stiffness  obtainable  ;  but 
this  freedom  from  deflection,  unattainable  with  a  wooden 
truck  bolster,  will  not  keep  side  bearines  entirely  eat  of 
contact  unless  there  is  used  in  connection  with  the  truck  an 
unyielding  body  bolster. 

There  are  several  advantages  for  making  the  side  frame 
of  several  pieces  instead  of  a  single  one.  In  the  first  place 
the  top  and  bottom  chords  of  the  truss  need  not  be  made  of 
the  same  thickness  as  the  plate,  but  can  be  of  such  sizes  and 
sections  as  are  requisite  for  strength  indep<>ndeBtly  of  any 
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The  Schoen  Pressed  Steel  Truck  for  Freight  Cars. 


land  cement,  and  covered  with  cast-iron  plates,  laid  in 
cement,  which  renders  the  conduit  watertight.  From  the 
switch  board  the  current  is  distributed  throughout  the 
works. 


Use  of  Compressed  Air. 


The  repair  shop  of  the  Atchison,  Topeka  &  Santa  Fe  at 
Argentine,  Kan.,  has  been  fitted  up  very  extensively  with 
pneumatic  tools.  In  the  passenger  car  department  the 
broom  and  duster  and  the  rattan  beater  have  been  thrown 
away,  and  the  cars  are  cleaned  by  the  use  of  compressed 
air,  which  is  piped  through  the  yard.  The  laborer  simply 
attaches  a  hose  and  turns  on  the  air,  and  the  cars  are 
cleaned  much  more  thoroaghly  than  broom  er  duster  can  do 
it,  as  the  air  gets  behind  every  steam  pi|ie  and  all  blinds 
and  ventilators,  where  it  would  be  impossible  to  clean  by 
Other  means.  The  medical  deportment  regards  the  system 
the  greatest  microbe  destroyer  known. 

By  the  same  power  wheels  are  taken  from  under  coaches 
with  a  pneumatic  jack,  a  drop  pit  being  used,  into  which  the 
wheels  are  dropped.  Only  the  weight  of  the  wheels  Is 
handled,  instead  of  the  weight  of  the  whole  car.    At  a  recent 


The  Schoen  Pressed  Steel  Truck  for  Freight  Cars. 

To  meet  the  demand  for  a  more  substantial  freight  car 
truck,  the  Schoen  pressed  Steel  Company,  of  Pittsburg,  has 
brought  out  a  pressed  steel  truck,  shown  in  outline  and  pros- 
pective in  the  accompanying  illustrations. 

The  designer  started  out  with  the  decision  to  put  the 
springs  over  the  journal  boxes,  and  to  make  a  truck  that, 
besides  being  reasonable  in  first  cost,  will  be  inexpensive  to 
maintain.  The  side  frame  is  composed  of  a  top  compression 
member  in  the  form  of  an  inverted  channel  and  a  bottom 
tension  •member  consisting  of  a  bar  of  4  by  %  inches  iron. 
Between  these  there  is  a  pressed  steel  plate  with  all  of  its 
edges  flanged  inwardly.  These  flanges  supplement  the 
strength  of  the  compression  and  tension  members.  The 
parts  are  riveted  together  with  hydraulic  power. 

The  ends  of  the  compression  members  are  turned  down  to 
form  the  outer  jaws  of  the  pedestals,  and  the  inner  jaw  is 
riveted  into  place  as  shown.  At  the  bottom  they  are  held  in 
proper  relation  to  each  other  by  a  thimble  and  heavy  bolt 
provided  with  two  nuts  and  a  split  key.  The  faces  of  the 
jaws  are  protected  against  wear  from  the  journal  boxes  by 
chafing  plates.  These  are  thin  and  light  and  have  a  rectangu- 
lar hole  near  the  bottom  which    permits  them    to    be  fitted 


considerations  of  the  size  or  weight  of  the  plate  itself.  It 
also  facilitates  the  construction  of  the  pedestals  in  a  sub- 
stantial but  inexpensive  manner.  Again,  it  makes  it  possi- 
ble to  repair  the  frame  in  a  railroad  shop  if  it  has  been  dis- 
torted in  an  accident,  and  does  not  necessitate  re-forming 
the  whele  side  in  the  original  dies  with  the  attendant  delays 
and  freight  charges. 

A  few  of  the  claims  made  for  this  design  are  :  Increased 
car  mileage;  a  saving  in  dead  weight;  a  saving  in  flange 
wear  on  wheels  and  wear  on  rails  because  the  truck  is  kept 
square;  repairs  can  be  made  in  the  railroad  shops  ;  a  reduc- 
tion of  cost  of  repairs  to  a  minimum;  and  the  avoidance  of 
such  hot  boxes  as  are  caused  by  frames  getting  out  of  square. 
The  material  is  a  special  grade  of  mild  steel,  which  the  ex- 
tensive experience  of  the  Schoen  Pressed  Steel  Company  has 
shown  to  be  best  adapted  for  work  of  this  character. 


A  Pneumatic  Riveter  for  Shipyards. 


The  Baird  Portable  Machine  Company  of  Topeka,  Kan., 
are  known  to  many  of  our  readers  through  the  various 
pneumatic  tools  built  by  them  and  specially  adapted  for 
use  in  railroad  shops.    But  the  demand  for  pneumatic 
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of  the  top  of  the  lower  glass,  which  point  is  indicated  by  the 
words  "water  line"  in  our  illustration.  Steam  is  then 
turned  on  at  valves  4  and  5  until  the  temperature  of  the 
water  rises  to  about  115  or  130  degrees,  after  which  valve 
4  is  closed  and  valve  5  regulated  to  maintain  that  tempera- 
ture. Oil  to  be  cleaned  is  then  poured  into  the  pan  slowly, 
and  as  it  descends  it  is  heated  and  thereby  thinned  and 
made  to  give  up  much  of  its  impunities,  the  process  of 
purifying  being  completed  by  its  passage  through  the 
water.  Its  course  is  to  pass  down  through  the  central 
tube  into  the  water,  through  which  it  rises,  and  then, 
passing  over  the  top  of  the  cylindrical  vessel,  goes  down 
between  it  aad  the  bell-shaped  vessel ;  from  thence  it  is 
liberated  through  perforations  in  the  lower  flange  of  the 
bell  and  rises  through  the  water  a  second  time  to  collect 
on  top  of  it  and  be  drawn  off  through  faucets  6  or  3.  In 
practice  the  purified  oil  is  kept  at  about  the  height  shown 


Pneumatic  Riveter  for  Shipyards. 

riveters,  punches,  etc. ,  is  not  confined  to  railroad  circles, 
for  Ithe  company  has  just  furnished  the  Chicago  Ship 
Building  Company  the  large  riveting  machine  which  we 
illustrate  in  the  accompanying  engraving.  It  has  a  73- 
JDch  throat  and  a  12-inch  gap,  and  has  be«n  designed 
especially  for  shipyard  work. 

The  air  cylinder  is  about  12  inches  in  diameter  and  is 
mounted  on  "a  shelf  cast  on  the  frame.  It  operates  through 
a  bell-crank  lever  fulcrumed  on  the  frame.  Instead  of  pin 
connections  at  the  ends  of  the  lever,  these  ends  bottom  in 
jaws  in  the  pistoa  rod  and  riveting  plunger,  and  are  held 
m  position  during  the  return  stroke  by  comparatively 
small  pins  inserted, in  the  jaws  outside  of  the  lever. 

The  machine  is  suspended  by  a  hanger,  on  which  it  is 
so  balanced  as  to  be  easily  worked  in  either  the  vertical  or 
horizontal  positions,  or  at  intermediate  angles.  This  is 
only  one  example  of  the  special  tools  which  this  company 
has  furnished  or  is  prepared  to  build  for  parties  whose 
work  is  of  such  a  character  as  to  require  them. 


The  Q.   &  C.  Perfection  Oil  P\irifler. 


The  Q.  &  C.  Company,  of  Chicago,  has  recently  added  to 
its  line  of  specialties  the  oil  purifier  which  we  show  in  the 
accompanying  sectional  engraving.  It  consists  of  a  cylin- 
drical casing  having  a  short,  open-top  cylinder  inside  of  it 
rivited  to  the  bottom,  and  a  large  pan  .placed  inside  the 
casing,  and  having  a  central  tube  extending  down  from  it 
into  the  cylindrical  shaped  vessel  at  the  bottom.  This  tube 
carries  a  bell-shaped  vessel  which  covers  the  cylindrical 
one,  but  without  touching  it  at  any  point.     A  cover  on  top 
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The  Q  *  C  Perfection  Oil  Purifier- 

in  our  illustration  and  when  any  great  quantity  is  drawn 
oflf  oil  to  be  cleaned  is  fed  into  the  pan  to  take  its  place,  j.. 
The  purifier  does  not  require  cleaning  oftener  than  once 
in  six  to  twelve  months.  To  clean  it,  faucet  6  is  opened 
and  all  the  clean  oil  drawn  ofiF,  water  being  poured  into 
the  apparatus  at  the  pan  to  make  all,of  the  oil  rise  to  that 
faucet.  Then  a  full  head  of  steam  is  turned  on  at  valve  4 
and  the  dirty  oil  and  water  will  rush  out  of  faucets  1  and  3 
when  they  are  opened. 

The  purifiers  have  been  used  long  enough  to  be  heartily 
endorsed  by  many  concerns  that  have  them  in  service 'at 
their  shops.  They  are  simple  and  inexpensive,  easily 
operated,  and  use  a  washing  medium  that  does  not  clog  up 
or  waste  any  of  the  oil.  Only  one  caution  is  given,  which 
is  to  be  careful  not  to  overheat  the  oil,  as  too  much  heat 
makes  it  thick  and  spoils  it.  The  purifiers  work  equally 
well  with  all  grades  of  oil  and  effect  a'grtat  saving. 
They  are  made  in  25,  .50,  80,  100,  150,  225  and  300  gallon 
sizes,  which  have  a  filtering  capacity  every  Hi  hours  of  1  J, 
3,  5,  8,  10,  15  and  20  gallons  respectively. 
From  these  figures  it  will  be  seen  that  be- 
sides acting  as  filters  they  afford  a  large 
storage  capacity.  Any  special  sizes  wanted 
can  be  furnished  at  short  notice.  Further 
information  will  be  supplied  by  the  Q.  &  C. 
Company,  Western  Union  Building,  Chica- 
go, III. 


Riehle  Abrasion  Testing  Machine. 


Riehle  Abrasion  Testinir  Machine. 


1 1  of  the  casing  closes  the  apparatus. 
I  land  C  D  are  provided,  also  a  steam 


Two  gage  glasses  A  B 

..^ ^  „.c  ^tutiucu,  auKj  d.  steam  coil  which  takes  steam 

I, at  5,  a  steam  pipe  with  an  admission   valve  4,  and  faucets 
■  •I.  2, 3and6;  „_;;         ~  ►      '  fc^***, 

[■    Tbe  operation  of  the  purifier- is  as  follows:  Water  is 
poured  into  the  upper  pan  until  it  rises  to  within  two  inches 


The  Riehle  abrasion  testing  machine, 
shown  herewith,  is  an  apparatus  25  inches 
high,  29..inche8  wide,  34  inches  long,  aod 
weighs  about  350  pounds.  It  is  arranged  to 
take  specimens  of  1-inch  cube  or  smaller,  and 
can  be  arranged  to  take  2-inch  cubes  also. 

The  apparatus  consists  ot  a  revolving  disk 
on  a  vertical  spindle.  It  is  geared  three  to 
one, and  the  disk  is  fitted  with  a  hardened 
steel  grinding  Tplate.  Above  this  plate  a 
horizontal  arm  is  arrantted  capable  of  sliding 
backward  and  forward  and  carrying  at  one 
end  a  1-inch  cube,  or  other  shape,  to  be 
subjected  to  abrasion.  This  arm  also  car- 
ries aweighttd  lever  or  graduated  beam  cap- 
able of  loading  the  abrasioa  specimen  as  high 
as  200  pounds.  The  spindle  of  machine  is 
made  to  revolve  by  the  bevel  gears  and  10 
inch  pulleys,  as  shown,  and  an  extra  pair  of 
gears  of  unequal  size  give  motion  by  cam  and 
pin  to  the  lever  arm,  which  moves  the 
horizontal  arm  backward  and  forward 
over  the  (grinding  disk.  The  appara- 
tus is  also  fumii>hed  with  revolution 
counter  for  indieatingj  number  of  revo- 
lutions during  test,  and  with  a  sandbox 
and  water  duct  for  futnishing  grindintc 
material.  A  brush  or  scraper  may  be  used  to  clean  the  disk 
if  desired.  It  is  intended  to  run  the  pulleys  at  about  ISO  to 
175revolutiOB8,  giving  50  or  more  revolutions  of  the  grinding 
disk.  It  is  also  in>.ended  that  the  lateral  movement  com- 
bined with  the  revolution  will  distribute  the  wear  uniformly 
over  a  large  part  of  the  surface  of  the  disk.    The   flange  of 


the  main  frame  is  arranged  to  protect  the  gearing,  and  a 
spout  at  one  part  carries  off  surplus  sand  and  water. 

The  machine  was  made  for  the  Cambria  Iron  Company, 
and  is  in  use  by  them  at  Johnstown,  Pa.  It  was  built  by 
Riehle  Brothers,  Philadelphia,  Pa, 


The  Dickerman  Twenty-inch  Tool  Orinder. 

The  accompanying  illustration  shows  a  new  20-inch  tool 
grinder  made  by  the  Dickerman  Emery  Wheel  and  Ma- 
chine Company,  of  Bridgeport,  Conn.  It  is  neat  and  sub- 
stantial in  design,  convenifnt  for  the  operator  and  con- 
fines the  water  to  the  right  place.  The  water  pan  may 
be  quickly  drawn  through  the  door  in  front  of  the  base 
when  it  is  necessary  to  clean  it,  then  be  placed  back  in 
machine  and  refilled  by  pouring  fresh  water  into  the  table, 
where  it  will  run  down  into  the  pan  below.  The  round 
table  in  front  of  the  wheel  permits  the  operator  to  always 
be  at  the  same  convenient  distance  from  the  emery  wberi, 
in  whatever  position  he  wishes  to  hold  the  tool  when 
grinding. 

The  hood  is  in  one  piece  except  the  front,  which  with 
the  tool  rest  is  adjustable  to  the  wear  of  the  wheel.  The 
emery  wheel  being  encased  and  with  this  company's  ^>e- 
cial  device  inside  the  hood,  water  and  spray  are  kept  from 
the  emery  wheel  collars,  bearings  and  floor,  and  the  inte- 
rior arrangement  of  the  machine  is  such  that  no  water  can 
get  on  the  floor,  inside  of  the  base. 

The  emery  wheel  collars  are  dovetailed  and  fitted  with  a 
device  for 'balancing  the  wheel.  These  collars  and  all  other 
running  parts  of  the  machine  are  turned  inside  and  out, 
and  dust  collars  are  used  to  keep  all  water  and  dirt  from 


The  Dickerman  20-Inch  Tool  Grinder. 

the  bearings.  This  machine  being  equipped  with  long  self- 
oiling  bearings  and  a  large  spindle  runs  very  smoothly. 
The  wheel  is  20  inches  diameter  and  2^  inches  or  3  inches 
face.  The  diameter  of  the  spindle  is  2  inches  ;  the  boxes 
are  each  6^  inches  long,  the  spindle  pulley  6  inches  in 
diameter  and  3i  inches  face  ;  the  height  from  the  floor  to 
the  center  of  spindle  is  36  inches  ;  the  foot  of  base  is  20  by 
30  inches,  and  the  total  floor  space  occupied  is  28  by  35 
inches. 


ladgerwood  Cableways  for  the  Panama  CanaL 

Spencer  Miller,  M.  E..  engineer  of  the  department  of  hoist 
ing  and  conveying  machinery  of  the  Lidgerwood  Manufac- 
turing Company,  New  York  City,  who  recently  went  abroad 
in  the  interests  of  that  company,  has  just  closed  a  contract 
with  the  Compagnie  Nouvelle  Du  Canal  £>e  Panama  at  Paris, 
for  seven  Lidgerwood  cableways,  to  be  used  on  the  Panama 
Canal.  This  company  is  one  w  hich  has  recently  been  formed 
to  complete  the  great  Panama  Canal,  and  the  iieveti  cable- 
ways  will  be  used  exclusively  for  earth  excavating.  They 
will  be  equipped  with  all  the  latest  improvements,  including 
the  patent  aerial  dump,  which  is  such  an  important  feature 
of  these  machines,  the  apparatus  throughout  being  similar 
in  construction  to  the  20  Lidgerwood  cableways  used  on  the 
Chicago  Main  Drainage  Canal,  except  that  the  Panama 
cableways  will  have  fixed  towers  and  anchoraKes.  The 
spans  will  range  from  250  to  300  feet. 

This  order  was  not  placed  until  after  a  most  careful  and 
extended  investigation  had  been  made  of  the  variouii  ap- 
paratus available  for  canal  excavating  purposes.  Engineers 
were  sent  by  the  Compagnie  Nouvelle  Da  Canal  De  Panama 
from  Paris  to  examine  the  Lidgerwood  cableways  and  other 
excavating  machinery  in  use  at  Chicago  on  the  canal  there 
building.  Tne  result  of  their  investigation  was  a  most  flat- 
tering report  in  favor  of  the  LidKerwood  cableways,  and  the 
negotiations  then  begun  have  resulted  in  the  large  order  se- 
cured by  Mr.  Miller,  This  is  one  of  the  largest  single  orders 
for  cableways  of  any  description  ever  received  by  any  con- 
cern in  this  country  from  abroad,  and  points  to  a  world-wide 
appreciation  of  the  merits  of  the  Lidgerwood  cableway. 
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The    Use    of   Electricity    in  the  Brooks  Locomotive 
Works. 

In  IHSl  till!  Hrooks  Lniouiolive  Works  purchased  two  five- 
art-  liulit  and  thri't  Hi  arc  IjkIii  d  vnanios  for  illiiniinatinK  its 
works  and  from  I  be  small  WeKiniiin^  thus  mailc.  the  use  of 
electricity  lia«  >(>reail  until  it  is  used  for  liKlit  and  power  in 
nearly  everv  ilLpartmeiit  of  the  plant.  In  Ifi."*' an  incandes- 
eeiit  li^lit  plant  was  installed,  Imt  it  was  not  until  ]>!I2  tliat 
the  current  was  used  for  power  purposes.  Then  two  power 
generators  were  pui  in  service  to  fiirni-^h  current  for  over- 
head cranes  in  the  boiler  shop  and  founilry.  and  in  ix'.H  the 
uses  of  the  current,  .ictual  or  i>rospecti\e,  were  so  numerous 
that  it  was  decideil  to  concenlrale  the  KeneratInK  plant  and 
a  contract  w;is  made  with  the  Western  Klectric  fouipany, 
for  one  2i"i-horse |ii>wer  and  one  UHi-borse  power  xeuerator. 
These  frenerators  supplanted  all  other  apparatus  and  now 
operate  !^)  arc  l.tmps,  |.")0  incandescent  lamps,  and  furnisli 
electricity  for  one  :!.">liorse  power  motor  to  run  shaltinK  in 
iron  foundry;  one  :it>-horsc  power  motor  for  transfer 
talile;  one  iVhorse  power  motor  for  the  liendint;  rolls  in  the 
holler  shop:  one  IM-hoise  power  motor  for  the  sha/tinj;  in 
pattern  shop:  one  t>-hc>rse  power  motor  for  elevator  in  iron 
foundry;  two  .5-horse  power  motors  for  punch  and  .shears  in 
holler  shop:  one  Ill-horse  power  motor  for  shaft inj:  in  boiler 
tihop:  one  21-liorse  power  iin)tor  for  bar  iron  shears,  in  black- 
smith shop:  one  2IMon  electric  traveling  crane  In  boiler  shop 
and  two  10-ton  electric  travelinK  cranen  in  foundry.  The 
larger  crane  in  tlie  boiler  shop  is  e<|uipped  with  two  2tt  horse 
power  motors  and  one  ti-horse  power  motor,  and  the  two 
smaller  cranes  are  each  e<|ui])pe(t  with  two  1(1- horse  power 
motors  and  one  tl-borse  power.  There  are  ei^ht  electric  nio- 
torsi  connected  with  the  foundry:  six  on  the  cranes,  one  run- 
Dinuthe  shafting  and  fans,  and  on<'  rnnnint;  the  eli'vator. 

The  two  generators  furnish  power  for  all  motors,  driving; 
shafting  and  isolated  machine  tools,  also  current  for  all  arc 
and  incaudes<ent  lamp^  now  in  service.  The  arc  lights 
throuirhout  the  plant  are  wired  four  in  series,  thus  enablin;; 
any  t;roup  of  four  lamps  to  l>e  operated  at  will. 

The  electric  building  is  new  and  attached  to  the  east  side 
of  the  Iwiler  house".  I'pon  enteriuft  It,  the  tirst  tliouKht  i.s  of 
its  spaciousness,  ne:itness  and  order.  It  has  a  t^ranalithic 
Moor  aiid  the  conduits  are  covered  by  iron.  The  two  j;euera- 
tors,  one  L'iki  horse  power  and  the  other  l(K'  horse  power,  are 
driven  by  two  Huckeye  engines  dire<-tly  connected.  The 
steam  pipes  are  all  covered  with  asbestos  and  jacketed  with 
Hussia  iron.  >\itli  polished  bra^s  bands.  From  the  genera- 
tors the  current  is  conituctol  througb  lead  covered  cables  to 
a  larj^e  switch  board,  ihnni^th  a  conduit  of  brick  laid  in  Port- 


test  the  middle  pair  of  wheels  in  a  sis-wheel  truck  were  ex- 
changed in  five  minutes  and  twenty  seconds.  By  the  old 
method  this  e.\chan>;e  would  have  required  at  least  two 
hours"  time. 

In  the  round  house  wheels  are  taken  from  locomotives  in 
the  same  manner,  in  from  thirty  to  forty-five  minutes,  a 
saving  of  over  three  hours. 

In  repairiuK   enKines   the  Haird  rotary  drilling;  machine  is 


over  the  pedestal  bolt.    They  will  last  a  lonK  time  and  can 
be  renewed  for  a  few  cents. 

The  transoms  are  composed  of  channel-shaped  section-, 
placed  with  the  llanKes  toward  each  other.  They  rest  or 
top  of  the  lower  llatigc  of  the  side  plates  and  have  their  end> 
stamped  outwardly  to  form  brackets  by  which  they  are 
secured  to  the  side  plates.  The  transoms  are  tied  tOKethei 
by  vertical  braces,  and  under  the  center  plate    is  a  spactnu 


The  Schoen  Pressed  Steel  Trucks  for  Freight  Cars. 


used,  Jwhich  is  fworkcd  by  the  s.ime  power.  Flole.^  are 
tapped  in  a  lirebo.x  by  this  method,  and  Hues  are  rolled  and 
caulked,  usln^  a  pneumatic  hamnn'r  which  strikes  •J.'Vt  blows 
a  minute,  thus  doinji  what  was  always  thought  to  be  im 
possible— clipping  and  caulking  by  other  than  hand  labor. 
It  is  but  the  work  of  an  instant  to  Jack  up  a  freight  car.  set 
It  on  blockliiK  made  for  the  purpose,  and  take  out  the  truck- 
for  repairs.  .Vir  pipes  are  bent  in  stamlard  shajies  by  tise  of 
air  cylinders  anil  dies.  Car  roofs  are  torn  oil  by  air  ma 
chines,  and  car  sills  are  pulled  down  by  an  air. jack  and  new 
ones  put  back  by  the  same  power. 

.V  simple  means  of  dellverlnj;  oil  is  In  use  in  the  yards.     .\ 
reservoir  close  to   the   oil    house   is   tilled  with  oil.  which  is 
forced  throu;.;h  underground   pipes   to  any  oiling;  station  in 
the   yard   In   an   instant.     The   pipe  is  nearly  a  mile  loni;.- 
Tfw  Hoi'l/iiiiHf  Uniliiiiy  Hviuril, 


plate  that  greatly  aids  them  in  resisting  transverse  strainsi 
To  keep  the  truck  square  jtusset  plates  extend  from  the 
inner  jaws  of  the  pedestals  to  points  well  out  on  the 
transoms. 

1  he  body  bolster  shown  should  really  be  considered  as 
inseparable  from  the  metal  truck,  for  one  of  the  several 
advantaKCs  of  the  truck  is  the  stitl'ness  obtainable:  but 
this  freedom  from  deflection,  unattainable  with  a  wooden 
truck  bolster,  will  not  keep  side  l»earin.'s  entirely  out  of 
contact  unless  there  is  used  in  connection  with  the  truck  an 
unyielftini.'  body  bolster. 

There  aie  several  advantages  for  making  thi>  side  frame 
of  several  pieces  instead  of  a  single  one.  In  tlie  first  place 
the  top  and  botton)  chords  of  the  truss  need  not  l>e  made  of 
the  same  thickness  as  the  plate,  but  can  be  of  such  sizes  and 
MCl ions  as  are   rei|Ui>ire   for  strength    independently  of  any 
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The   Schoen  Pressed  Steel  Truck  for  Freight  Cars. 


land  cement,  .and  covered  with  cast  iron  plate-,  laid  in 
cement,  which  renders  the  eon<luit  watiTtlnlit.  Krom  the 
switch  Itoard  the  current  is  distributed  throughout 
works. 


the 


Use  of  Compressed  Air. 

The  repair  shop  of  the  .\tchisoii.  Tojieka  ^:  Santa  Ke  at 
Argentine.  Kan.,  has  been  litteil  up  very  extensively  with 
pneumatic  tools.  In  the  passenirer  car  department  the 
broom  and  duster  and  the  rattan  l»eater  have  been  thrown 
away,  ami  the  c.irs  are  i-leaned  by  the  tise  of  coiupres.sed 
air.  which  is  piped  throusjh  the  yard.  The  laborer  simply 
attailies  ii  hose  and  turns  on  the  air.  .ind  flu'  cars  are 
cleaned  much  more  thorouirhly  than  broom  er  duster  can  do 
it.  as  the  .-lir  liets  behind  every  steam  piiie  and  all  blinds 
and  ventilators,  where  it  would  be  impossible  to  clean  by 
otlier  mi-ans.  The  medical  depnrtnient  regards  the  system 
the  (jreatcit  Mii«rolie  destroyer  known. 

Uy  the  same  power  wheels  are  taken   from  under  coaches 
with  a  pnetiiii.atic  jack,  a  drop  pit  bein;;  used,  into  which  the 
wheels   are  dropped.     Only    the    wci}iht    of     the    wheels    is' 
handled,  instead  of  the  weight  of  the  whole  car.     At  a  recent 


The  Schoen  Pressed  Steel  Tiiick  for  Freight  Cars. 

To  meet  the  demand  for  a  more  substantial  frelKht  car 
truck,  the  Schoen  pressed  Steel  Cnnipany.  of  Pittsburg,  has 
brought  out  a  pressed  -steel  truck,  shown  in  outline  and  pros 
ptictive  in  the  aci-onipanying  illnsi rations. 

The  ilesigner  started  out  with  the  dtcisiun  to  |iul  the 
springs  over  the  journal  bo.^es,  and  to  make  a  truck  that. 
iK-sides  being  reasonable  In  first  cost,  will  be  inexpensive  to 
maintain.  The  side  frame  is  composed  of  a  top  compression 
member  in  the  form  of  an  Inverted  ihannei  and  a  bottom 
tension  member  consisting  of  a  bar  of  i  by  ••,  inches  iron. 
Hetween  these  there  is  a  pressed  steel  plate  with  all  of  its 
edges  Hanged  inwardly.  The^e  llanges  supplement  the 
strength  of  the  compression  and  tension  memb.^rs.  The 
parts  are  riveted  together  with  hydraulic  power. 

The  ends  of  the  compression  members  are  turned  «lown  to 
form  the  outer  jaws  of  the  pedestals,  and  the  inner  jaw  is 
riveted  into  place  as  shown.  .\t  the  bottom  thev  are  hel<l  in 
proper  relation  to  each  other  by  a  thimble  and  heavy  bolt 
provided  with  two  nuts  and  a  split  key.  The  faces  of  the 
jaws  are  protected  against  wear  from  the  Journal  boxes  by 
chafing  plates.  These  are  thin  and  light  and  have  a  rectangu- 
lar hole  near  Che  bottom  which    permits  them    to    be   fitted 


considerations  of  the  size  or  weight  of  the  plate  itself.  It 
also  racililates  the  construction  of  the  pedestals  in  a  sub 
stantial  but  inexpi'iisive  manner.  Again,  it  makes  It  possi- 
ble to  r.-pair  the  frame  in  a  railroad  shop  If  it  has  been  dis- 
lorte<l  in  an  acchlent,  and  does  not  nece.ssit.ate  re-forming 
the  whole  side  in  the  original  dies  with  the  attendant  delays 
and  freight  charges, 

.\  few  of  the  claims  made  for  this  design  are  :  Increa.sed 
carmik-age:  a  saving  in  dead  weight;  a  saving  in  llange 
wear  on  wheels  and  wear  on  rails  because  the  truck  is  kepi 
square :  repairs  can  be  made  in  the  railroad  shops  ;  a  reduc 
tion  of  cost  of  repairs  to  a  minimum  ;  and  the  avoidance  o( 
such  hot  boxes  as  are  caused  by  frames  getting  out  of  s<)u,ire. 
The  material  is  a  special  grade  of  mild  steel,  which  the  ex 
tensive  experience  of  the  Schoen  Pres.sed  Steel  Company  has 
shown  to  be  best  adapted  for  work  of  this  character. 


A  Pneumatic  Riveter  for  Shipyards. 


The  Biird  Partible  Machine  Conipmy  of  Topeka,  Kau.. 
are  known  to  m.iny  of  our  readers  through  the  various 
l>ueuinatic  tools  built  by  them  and  specially  adapted  for 
use  ill   railroad  sliops.     But   the  demaiid   for   piieuiiiatic 
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of  the  top  of  the  lower  glas^.  which  point  is  inchcatetl  by  the 
words  "water  line"  in  our  illustration.  Steam  is  then 
turned  on  at  valves  4  and  5  until  the  temperature  of  the 
water  rises  to  about  1V>  or  r,'0  degrees,  after  which  valve 
4  is  closed  and  valvt-.O  I'egulated  to  maintaiu  that  tcnipera- 
ture.  Oil  to  l>e  cleaned  is  then  poured  into  the  pansU)wlj-, 
and  as  it  descends  it  is  heated  and  tliereby  thinned  and 
made  to  give  up  much  of  its  impunities,  the  process  of 
purifj-ing  'jeiug  completed  hj-  its  passage  through  the 
water.  Its  course  is  to  pass  down  thnjugh  the  lentral 
tube  into  the  water,  through  which  it  rises,  and  then, 
passing  over  the  top  of  the  cylindrical  vessel,  goes  down 
between  it  and  the  bell-shaped  vessel :  from  thence  it  is 
liberate<l  through  perforations  in  the  lower  flange  of  the 
hell  and  lises  through  the  water  a  .-econd  time  to  collect 
on  top  of  it  and  Ik-  drawn  otf  through  faucets  H  or  :{.  In 
practice  the  purified  oil  is  kept  at  about  the   height  shown 


Pneumatic  Riveter  for  Shipyards. 

I  iviters,  punclies,  etc. ,  is  not   coutined    to  railroad  circles, 

■T^the  comiiany    has  just    furnished   the   Chicago  Ship 

'  building  ('<)m|>any  the  large   riveting   machine   wluVh  we 

iii-trale   in    the  accompanying   engraving.     It    iias  a  7:5- 

■h  tliiiiit  aiicl   a   Vi-inch  gap.  and  has  l)eeu  designed 

ln'ciaily  for  shipyard  work. 

Tlie  air  oylindt-r  is  about   12  inches  in  diameter  and   is 

1  miiteil  on  a  shelf  cast  on  the  frame.    It  operates  through 

'>ell-ciaiik  lever  lulcrnmed  on  the  frame.     Instead  of  pin 

iiiliections  at  the  emls  of  tlie  lever,  these  ends  bottom  in 

iws  in  tlie  piston  roil  and    riveting   plunger,  and  are  held 

1    position   during   the   return    stroke   by  <„-oniparatively 

;i;ill  (rins  inserted  in  the  jaws  outsitle  of  the  lever. 

The  iiiaciiine  is   suspended    by   a    hangar,  on  which  it  is 

-'  li.iluuceil  as  to  be  easily  workeil  in  either  the  vertical  or 

iiiiri/ontal   positions,  or  at   intermediate  angles.     This  is 

oiity  one  example  of  the  special   tools  which  this  company 

h:is   furnished  or  is  prepannl   to   build   for    parties   whose 

wiirk  is  of  sueji  a  character  as  to  ie(|tiire  them. 


The  a.   &  C.  Perfection  Oil  Purifier. 

The  (J.  &  f.  Coiiiiiany.  of  Chicago,  has  recently  added  to 
its  line  of  specialties  the  oil  purifier  which  we  show  in  the 
acroiii|i:iiiying  sectional  engraving.  It  consists  of  a  cylin- 
<lri'  ;i!  rasing  having  a  short,  oi>en-to]>  cylinder  inside  of  it 
ri\  i(ed  to  the  bottom,  and  a  large  pan  placed  inside  the 
rising,  and  having  a  central  tula-  extending  down  from  it 
into  the  cylindrical  shaped  vessel  at  the  bottom.  This  tul)e 
•rries  a  liell-shajuMl  \  esstJ  which  covers  the  cylindrical 
ue.  but  without  toiicliingit  at  any  point.     A  cover  on  to,i 
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The  O  *  C  Perfection  Oil  Purif'er- 

in  our  illustration  and  when  any  great  quantity  is  drawn 
oil'  oil  to  l)e  cleaned  is  fe<l  into  the  pan  to  take  its  place. 

The  purilier  does  not  require  cleaning  oftener  than  once 
in  si.\  to  twelve  months.  To  clean  it.  faucet  O  is  ()|»ened 
and  all  the  clean  oil  ilrawn  olT.  water  being  poured  into 
the  apparatus  at  the  pan  to  make  allot  the  oil  rise  to  that 
faucet.  Then  a  full  head  of  steam  is  turned  on  at  valve  4 
and  the  dirty  oil  and  water  will  rush  out  of  faucets  1  and  3 
when  they  are  opened. 

The  purifiers  have  been  used  long  enotigh  to  lie  heartily 
endorsed  by  many  concerns  that  have  them  in  service7at 
their  shops.  They  are  simple  and  inexjiensive;  easily 
operated,  and  use  a  washing  medium  that  does  not  clog  up 
or  waste  any  of  the  oil.  Only  one  caution  is  given,  which 
is  to  U'  careful  not  to  overheat  the  oil,  as  too  much  heat 
makes  it  thick  au<l  siwils  it.  The  puiifiers  woik  e()uaHy 
well  with  all  grades  of  oil  and  effect  a'grtat  saving. 
They  are  m.ide  in  2."i.  ."iO.  viO.HMl.  I'.O.  ■,>3.-)  and  30<t  gallon 
sizes,  which  have  a  filtering  capacity  every  '~'4  hours  of  li, 
;?.  ■>.  H.  pl,  l.">  and  .i<l  gallons  respt  ctively. 
From  these  figures  it  will  lie  seen  that  be- 
sides acting  as  filters  they  afford  a  large 
storage  capacity.  .Any  sjiecial sizes  wanted 
can  be  furnished  at  sli<  rt  i:otice.  Further 
infornialioii  will  lie  supplied  liy  the  V.  iS:('. 
Company.  Western  Union  Building.  Chica- 
go. HI.    "  V  J 

Riehle  Abrasion  Testing  Machine. 
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Riehle  Abrasion  Testino'  Machine. 

|"f  the  ra-iug  doses  tin-  apparatus.  Two  gage  glasses  A  li 
jaiid  r  7;  ;,i|.  jauvided,  also  a  steam  coil  which  takes  steam 
,at  o,  a  steam  pijK'  with  an  admi.-sion  valve  1,  and  faucets 
■1.^2,  :^  ami  G.  ___  .  \  B*-^-' 

I    The  operation  of   the  purifier-  is  as  follows  :  Water   is 
1 '  urwl  into  the  upper  pan  until  it  rises  to  within  two  inches 


The  Uiehfe  abnision  testini;  machine, 
shown  herewith,  is  an  apparatus  i"«  inches 
liigh.  i»,  inches  wide,  :J4  inc-hes  long,  and 
weighs  ahout  .Tilt  pounds.  It  is  arranged  to 
take  specimens  of  1-iiith  cube  or  smaller,  and 
call  be  atriingt  d  to  take  :i  ii;<li  cuhes  also. 

The  apparatus  consists  of  a  revolving  disk 
on  a  vertical  spiiulle.  It  is  geared  tliree  to 
one,  ami  tlie  di-k  is  litteil  with  a  hardened 
steel  grinding  plate.  Aliove  this  plate  a 
horizontal  arm  is  arramierl  capahle  of  sliding 
backward  and  forward  and  carrving  at  one 
end  a  1-inch  cuhe,  or  other  shape,  to  be 
sul'jected  to  abrasir.n.  This  arm  also  car- 
rie.s  aweighli  d  lever  or  graduated  beam  cap- 
able of  loafling  the  al>rasio4i  soccimen  as  high 
as  20(1  pounds.  The  spindle  of  machine  is 
made  to  revelve  by  the  bevel  gears  and  10 
inch  |iulle\s,  as  shown.  ar<l  an  extra  pair  of 
gears  of  une<tual  -izejiive  motion  hy  cam  and 
|>iu  to  the  lever  arm.  wliich  moves  the 
horizontal  arm  backward  an<l  forward 
over  the  grinding  disk.  The  appara- 
tus is  also  furni-hed  with  revolution 
counter  for  indicating'  number  of  revo- 
lutions during  test,  and  with  a  sandbox 
and  water  duct  for  furnishing  uiindini: 
material.  .\  brush  or  scraper  may  l>e  used  to  clean  the  disk 
if  desired.  It  is  intended  to  run  l  he  pulleys  at  about  l.")!!  to 
17.5 revolutions,  giving  5()  or  more  revolutions  of  the  griuaing 
disk.  It  is  also  intended  that  the  lateral  movement  com 
bined  with  the  revolution  will  distribute  the  wear  uniformly 
over  a  lar"e  part  of  the  eurfaee  of  the  disk.    The    flange  of 


the  main  frame  is  arranged  to  proteet    the   gearing,   and   a 
spout  at  one  part  carries  off  surplus  sand  and  water. 

The  machine  was  made  for  the  Cambria  Inm  Company, 
and  is  in  use  by  them  at  .Johnstown.  P*.  It  was  built  by 
Hiehle  Brothers,  Philadelphia,  I'a. 


The  Dickerman  Twenty-inch  Tool  Grinder. 

The  accompanying  illustratiou  shows  a  new  2<»-iBcli  tool 
grinder  made  by  the  Dickernuiu  Knicry  Wheel  and  Ma- 
chine (Vinipany,  of  Bri<lgeix)rt.  Conn.  It  is  neat  and  sub- 
stantial in  design,  convenitut  for  the  ojienitor  an<l  con- 
fines the  water  to  the  right  place.  Tlie  water  pan  may 
be  ipiickly  drawn  through  the  d.Kjr  in  front  of  thelas^ 
wIk'u  it  is  necessary  to  clean  it.  then  U-  place«i  back  in 
machine  and  refilled  by  jKUiriug  fresh  water  into  the  table, 
where  it  will  run  down  into  the  j>au  l»elow.  The  round 
table  in  front  of  the  wheel  iK>niiits  the  o]ierator  to  always 
be  at  the  same  convenient  distance  from  the  emery  wlieel, 
in  whatever  position  he  wishes  to  hold  the  tool  wlien 
grinding. 

The  hood  is  in  one  piece  except  the  front,  which  with 
the  tool  rest  is  ad  justable  to  the  wear  of  the  whe«>l.  TJie 
emery  wheel  being  encased  and  with  this  couii«iuy'«i  s|ie- 
cial  device  inside  the  hood,  water  and  spray  are  kept  from 
the  emery  wheel  collars,  bearings  and  floor,  and  the  inte- 
rior arrangement  of  the  machine  is  sucli  that  no  water  can 
get  on  the  floor,  inside  <if  the  base. 

The  emery  wheel  collars  are  dovetailed  and  fitted  with  « 
device  for  lialancing  the  wheel.  These  collars  and  allotheT 
ruuiiing  parts  of  the  machine  are  turned  inside  and  out. 
and  <lust  collars  are  used  to   keep  all  water  and  dirt  from 


The  Dickerman  20-Inch  Tool  Grinder. 

the  liearings.  Th^s  mactiine  itfnwa  e<|uip|>eil  with  long  stdf- 
,)iling  bearings  and  a  large  spindle  runs  very  smoothly. 
The  wheel  is  -'0  inches  diameter  and  S}  inches  or  :{ incJies 
face.  The  diameter  of  the  spindle  is  2  inches  ;  tlie  Iwxes 
are  each  6J  inches  long,  the  spindle  luilley  <»  inches  in 
diameter  and  S*  inches  face  ;  the  height  from  the  ri<M)r  to 
the  center  of  spindle  is  :tf»  inchr<s  ;  tlie  foot  of  base  is  "Jt)  by 
■10  incites,  and  the  tutal  Huor  8(Mce  uccupieil  is  'Jh  by  :r> 
inches. 


ladgerwood  Cableways  for  the  Panama  Canal. 

Spencer  Miller,  M.  K..  engineer  of  the  department  of  hoist 
ing  and  conveying  machinery  of  th»  r.i<lgerwoo<l  Manufac- 
turing Compajiy,  New  York  ritv.  who  recently  went  abroad 
in  the  interests  of  that  company,  has  just  closed  a  contract 
with  the  Compagnie  .\ouvelle  l)u  Canal  lie  Panama  at  l*ari»-^„^ 
for  seven  ladgerwood  cableways.  to  be  used  on  the  i'anama<KJ 
Can.xl.  This  company  is  one  v\hich  has  recently  Ijeeu  formed 
to  complete  tUe  great  Panama  Canal,  and  the  seveii  cable- 
ways  will  be  used  exclusively  for  earth  excavating.  They 
will  be  equipped  with  al!  the  latest  improvements,  includini; 
the  patent  aerial  dump,  which  is  such  an  important  feature 
of  these  machines,  the  apparatus  throughout  t>eing  similar 
in  construction  to  the  i)  Lidgerwood  eahleways  used  on  the 
Chicago  Main  Drainage  Canal,  except  that  the  Panama 
cableways  will  have  fixed  towers  and  anchorages.  Tfie 
spans  will  range  from  i)<»  to  :SiiO  feet. 

This  order  was  not  placed  until  after  a  most  careful  and 
extended  investigation  had  been  4uade  of  the  various  ap- 
paratus available  for  canal  excavating  purposes.  Kugim>ers 
were  sent  by  the  Compagnie  Nouvelle  l>u  Canal  l>e  Panama 
from  Paris  to  examine  the  Lidgerwood  calileways  and  other  .  ^ 
excavating  machinery  in  use  at  Chicago  on  the  canal  there 
building,  Tiie  result  of  their  investigation  was  a  most  Hal- 
tering report  in  favor  of  the  Lidgerwood  cableways,  and  the 
negotiations  then  begun  have  resulted  in  the  large  order  se- 
cured by  Mr.  Miller.  This  is  one  of  the  largest  single  or<iers 
for  cableways  of  any  description  ever  received  by  any  con- 
cern in  this  country  from  abroad,  .-md  points  to  a  worM- wide 
appreciation  of  the  merits  of  the  ladgerwood  cableway. 
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The  Gates  Iron  Works  announce  the  removal  of  the  down- 
town office  at  Cbicaf<o  to  1112  Masoaic  Temple. 

The  general  offices  of  Fairbanks,  Morse  &  Co.  in  Chicago 
will,  on  May  Ist,  be  moved  to  the  northeast  corner  of  Mon- 
roe and  Franklin  streets. 


pressly  to  meet  the  demand  from  eneineers'  and  firemen's 
clubs  and  lodges.  These  will  not  be  i^iven  away,  but  will  be 
sold  at  a  nominal  price,  found  necessary  for  their  own  pro- 
tection. Full  particulars  can  be  obtained  from  Henry  L. 
Leach,  North  Cambridge,  Mass. 


The  Chieago  office  of  the  Sjhoen  Manufacturing"Company, 
of  Pittsburgh,  has  been  moved  from  the  fifth  floor  to  Room 
lOlUof  (he  Monadnock  Block. 

The  Eaiotman  Fruit  Dispatch  Company  has  been  organized, 
with  $300,(K»  capital  stock,  to  manufacture,  build,  equip, 
operate,  lease  and  heat    refrigerator  cars,  etc.     The   general 

offices  are  at  Jersey  City. 

The  general  offices  of  the  United  States  Metallic  Packing 
Company  have  been  removed  to  their  works,  427  North  Thir- 
teenth Street,  Philadelphia.  Pa.,  and  all  communications 
to  the  company  should  be  addressed  to  th&t  place. 

^  The  United  States  Wind  Engine  &  F^imp  Company  has 
aold  to  the  Bultalo  &.  St.  Mary's  railway  two  water  stations, 
the  tanks  for  which  will  be  of  60,0UU  gallons  capacity,  and 
frill  be  supported  on  steel  trestles  fiO  feet  high.  Tne  wind 
uiilla  will  be  each  30  feet  in  diameter. 


The  Sterlingworth  Supply  Company,  of  2.56  Broadway, 
New  York,  is  erecting  a  manufacturing  plant  at  Easton,  Pa., 
which  it  expects  to  have  completed  April  1.  In  the  new 
works  there  will  be  ample  facilities  for  the  manufacture  of 
the  company's  various  specialties. 

:  The  Crane  Company,  Chicago,  has  secured  the  right  to 
manufacture  and  sell  the  Mason  train  signal  and  Mr.  Harry 
R.  Mason,  the  inventor  of  the  system,  has  entered  the  em- 
ploy of  the  company.  An  order  has  just  been  obtained  to 
equip  25  engines  and  80  cars  of  the  Mexican  National  Rail- 
way with  this  signal. 

The  New  York  Equipment  Company,  of  80  Broadway,  N. 
Y.,  is  erecting  buildings  at  Dunkirk,  Ind.,  for  a  large  loco- 
motive and  car  repair  shop,  and  is  now  in  the  market  for  the 
steam  plant  and  the  iron  and  wood-working  machinery 
requisite  for  the  shop.  The  plant  will  be  large  and  complete 
and  the  machinery  contracts  will  be  large. 

The  Ontario  Car  &  Truck  Company,  recently  incor|>orated 
at|Oswego,  N.  Y.,  has  purchased  a>itein  that  place,  125  by  4))6 
feet,  and  will  there  erect  a  large  modern  plant.  The  con- 
cern will  manufacture  cars,  trucks,  ventilators,  heaters.seats 
and  brakes.  The  company  possesses  a  number  of  patents 
Mt  capital  stock  is  f300,00U,of  which  9100,000  has  been  paid  in 

During  one  week  the  Chicago  Pneumatic  Tool  Company 
'  recently  received  orders  by  mail  for  two  pneumatic  hammers 
from  France,  three  from  Russia,  four  from  New  Zealand, 
four  from  Australia,  and  one  from  Austria,  besides  shipping 
1(*  to  London.  An  additional  order  of  11  hammers  to  Lon- 
don received  liter  makes  a  total  of  T^  shipped  to  that  city 
since  Dec.  15,  1805. 


J.  S.  Mundy,  Newark,  N.  J.,  has  ready  for  distribution  a 
pocket  edition  of  his  very  complete  catalogue  of  hoist- 
ing engines,  steam  boilers,  etc.  The  book  is  copiously 
illustrated  and  contains  over  70  pages.  It  ii  just  the  right 
size  to  carry;in  one's  pocket  without  being  in  the  least  bulky 
or  in  the  way.  Copies,  will  be  forwarded  to  engineers,  con- 
tractors and  others  interested  upon  application,  mentioning 
this  paper. 

The  Pennsylvania  Iron  Works  Company  has  recently  de- 
termined to  extend  its  business  by  going  into  the  field  of 
hydraulic  engineering,  and  to  that  end  has  secured  the  ser- 
vices of  Mr.  Ernest  W.  Naylor,  and  purchased  the  right.sand 
privileges  of  all  patents,  patterns,  etc.,  owned  by  him.  Tne 
company  is  in  a  position  to  enter  this  new  field  upon  a  good 
basis  and  any  inquiries  addressed  to  it  will  receive  prompt 
consideration. 

The  Diamond  Machine  C'ompany,  of  Providence,  R.  I.,  have 
just  perfected  a  new  and  improved  machine  for  grinding 
cotton  mill  spindles  from  the  forging.  The  machine  is  a 
combination  of  their  Universal  and  knife  grinders  with  the 
necessary  attachments  for  grinding  the  spindles  to  the 
proper  taper.  The  machine  gives  perfect  satisfaction,  and 
although  but  recently  completed  orders  have  been  placed  by 
several  manufacturers  of  spindles. 

Watson  &  Stillman  have  received  an  order  for  the  build 
ing  of  15  draw  benches  for  bicycle  tube  manufacture,  each  of 
them  with  a  stroke  of  18  feet. 

This  firm  has  also  for  some  little  time  been  at  work  upon 
a  lot  of  hydraulic  machinery  for  the  new  American  Pulley 
Works,  of  Phiiadeipbia,  which  is  to  manufacture  a  new 
all  sheet  sieel  pulley,  in  which  the  hub,  spokes  and  rims  are 
all  made  of  thin  sheet  steel. 


Mr.  John  T.  Wilson,  late  of  Wilson,  Walker  &  Company, 
of  Pittsburg,  Pa.,  and  Mr.  J.  D.  Mcllvain,  the  well-known  car 
builder,  now  of  Pittsburgh,  Pa.,  have  interested  tbeniselvcs 
in  the  Powell  Improved  Furnace,  with  headquarters  at  VMi-r, 
Carnegie  Building,  Pittsburg,  Pa.,  where  ihevwill  be  glad 
to  meet  all  their  old  friends  and  acquaintances,  and  new 
ones,  too.  The  Powell  Furnace  is  adapted  to  metal  working 
in  all  the  various  branches  of  smelting,  puddling  or  heating. 

The  American  Stoker  Company,  Dayton,  O.,  have  just  se- 
cured a  contract  amounting  to  f  24,000,  to  supply  their  stoker 
svstem  to  the  two  power  plants  of  the  Baltimore  and  Ca- 
touHVille  Construction  Company,  who  will  operate  an  elec- 
tric railroad  between  Baltimore  and  Washington.  The 
power  plants  are  located  one  at  Washington  and  the  other 
at  Baltimore,  and  are  each  of  300  horse  power,  requiring 
something  like  40  of  the  American  Stoker  Company's  appar- 
atus to  operate. — Iran  A(/e. 

The  manufacturers  of  the  Leach  sanding  apparatus  for 
locomotives  announce  that  they  now  have  a  working  model, 
similar  to  those  heretofore  famished  air-brake  instruction 
ears  for  educational  purpose*,  which  baa  been  designed  ez- 


Tbe  Norfolk  Creosoting  Company,  of  Norfolk,  Va.,  has 
completed  a  fully  equipped  plant,  including  three  lOO-feet 
cylinders,  and  all  the  labor-saving  appliances  for  treating 
timber  of  all  kinds  by  oil  of  coal  tar  process,  with  either  live 
or  Huperheat«d  steam.  Mr.  Edmund  Christian,  (ieneral 
Manager  and  Engineer,  gives  his  entire  attention  to  the 
details  of  the  work.  He  has  bad  15  years'  experience  in 
treating  all  kinds  of  timber  and  much  of  the  pile  work  in 
Norfolk  hartKir  and  adjacent  waters  has  been  treated  under 
his  exclusive  supervision. 

Robert  W.  Hunt  &  Company,  li;r7  The  Rookery,  Chicago 
are  inspecting  the  construction  of  150  cars  at  the  works 
of  the  Ensign  Manufacturing  Company,  Huntington, 
W.  Va.,  for  the  San  Francisco  &  San  .loaquin  Val- 
ley Railway.  The  same  firm  will  inspect  the  6(X)  ore  cars  to 
be  built  by  the  Pullman  Company  for  the  Duluth,  Missabe  & 
Northern  Railway;  450  ore  cars  to  be  built  by  the  Terre 
Haute  Car  and  Manufacturing  Company  for  the  Duluth  & 
Iron  Range  Railroad,  and  400  ore,  2lO  flat  and  4  caboose  cars 
to  be  built  by  th»  Wells  8c.  French  company  for  the  Lake 
.Superior  &  Ispheming  Railway  Company. 

A  suit  has  been  entered  by  the  Harris  Car  Company,  of 
which  Mr.  I.«slie  J.  Harris  is  President,  against  the  Ameri- 
can Palace  Car  Company  and  George  A.  Oenbam,  Treasurer, 
in  the  United  States  Court  of  the  District  of  Massachusetts, 
which  involves  a  patent,  covering  the  exclusive  use  in 
sleeping  cars  of  a  berth  pocket  beneath  the  floor.  The  Harris 
patent,  on  which  the  suit  is  based,  is  well  known  to  railroad 
men.  as  a  car,  "Jeannette,"  was  built  in  accordance  with  the 
name,  and  was  exhibited  in  all  parts  of  the  United  States, 
Canada  and  Mexico.  It  is  alleged  in  the  bill  of  complaint 
that  the  American  Palace  Car  Company  has  constructed  a 
car,  "Boston,"  which  is  a  direct  infringement  of  the  claims 
in  the  Harris  patent. 

The  H.  W.Johns  Manufacturing  Company,  which  received 
a  Rold  medal — the  highest  award  of  merit — for  its  exhibit  of 
asbestos  manufactures  at  the  Atlanta  Exposition,  has  is- 
sued a  neat  little  pamphlet  containing  illustrations  of  nine 
locomotives  exhibited  at  the  exposition  whose  boilers  were 
lagged  with  the  company's  asbestos  cement  felting  or  fire 
felt  lagging.  The  Are  felt  is  pure  asbestos  made  in  sheets 
24by:j6  inches  and  from  M  to  2  inches  thick.  The  cement 
felting  is  composed  of  asbestos  flt>er,  infusorial  earth,  and  a 
cementing  compound,  forming  a  light  porous  covering  that 
is  applied  by  mixing  with  water  and  putting  it  on  with  a 
trowel,  the  boiler  being  warm  at  the  time.  Both  are  excel- 
lent boiler  laggings. 

A  great  many  people,  who  saw  and  admired  the  wonder- 
ful electric  lighting  machines  furnished  by  the  Westing- 
house  Electric  and  Manufacturing  Company  to  the  C-)lum- 
bian  Exposition  Company  for  the  purpose  of  illuminating  the 
World's  Fair,  remarked  at  the  time:  "What  will  be  done  with 
these  machiufs  when  the  Fair  is  over."  It  may  be  interest- 
ing for  these  people  to  learn,  that  the  Westinghouse  Company 
recently  furnished  four  of  them  to  the  United  Electric  Light 
and  Power  Company,  of  New  York  City,  and  they  are 
furnishing  current  for  lighting  a  considerable  portion  of  the 
metropolis.  Several  others  are  installed  in  the  plant  of  the 
Brush  Electric  Light  Company  at  Baltimore,  while  the  rest 
of  them  are  distributed  in  several  large  electric  light  plants 

throughout  the  country. 

— . « 

The  Davis  &  Egan  Machine  Tool  Co.,  of  ('incinnati.'formerly 
the  Lodge  &  Davis  .Machine  Tool  Co.,  controls  unlimited 
capital  and  the  plant  which  now  has  60,000  square  feet  ot 
floor  space  will  be  largely  increased.  New  lines  of  heavy 
railroad  tools  will  be  added  and  the  business  promises  to 
be  one  of  the  most  extensive  of  the  kind 

The  concern  manufactures  tools  for  the  production  of 
locomotive  and  stationary  engines,  steam  pumps,  electric 
dynamos  and  motors,  agricultural  implements,  sewing  ma- 
chines, bicycle  machinery,  wood-workiog  machinery,  min- 
ing machinery,  etc.  It  has  furnished  the  United  States 
Government  large  numbers  of  machines  for  the  manufacture 
of  cannons,  guns,  etc.,  and  is  well  represented  in  the  Navy 
Yards  at  Washington,  Norfolk,  Watervliet,  Brooklyn  and 
Mare  Island.  It  cultivates  the  export  trade  largely  and  tas 
made  shipments  to  nearly  every  civilized  country.  It  has 
aicents  who  travel  in  Mexico,  South  America,  Russia, 
France  and  Germany.  The  company  operates  its  own  sioies 
in  New  York,  Chicago,  Philadelphia,  Boston  and  ^t.  Louis. 

The  Manufacturers'  Advertising  Bureau,  Benj.  R.  Western, 
proprietor,  which  has  been  located  for  a  number  of  years  at 
III  Liberty  street.  New  York  City,  will  remove  about  April 
1.5  to  more  commodious  quarters  at  120  Liberty  street.  This 
concern  is  widely  and  favorably  known  throughout  both 
tbi&  country  and  abroad,  and  is  unique  in  the  businecs  it 
transacts,  which  is  unlike  any  other  in  ibe  world,  and  con- 
sists In  taking  entire  charge  of  the  newspaper  work  and  ad- 
vertising for  manufacturers  who  desire  this  very  important 
department  of  their  business  conducted  with  the  greatest 
convenience  and  profit.  The  bureau  bandies  almost  exclu- 
sively concerns  who  advertise  in  the  trade  journals,  Mr. 
Western  t^iog  a  recognized  expert  in  advertising  media  of 
this  character,  and  has  established  a  reputation  for  com- 
mercial integrity  and  scrupulous  attention  to  the  interests 
of  its  clients,  of  which  it  may  well  feel  proud.  A  large 
number  of  the  leading  machinery  concerns  in  the  country 
now  entrust  their  advertising  to  the  care  of  this  institution. 
It  is  because  of  a  growing  need  for  better  facilities  to  trans- 
act its  business  that  the  change  from  111  to  I2fi  will  be  made. 

It  is  announced  that  negotiations  between  the  General 
Electric  Company  and  the  Westinghouse  Electric  &  Manu- 
facturing Company  resulted  last  month  in  an  arrangement 
with  respect  to  a  Joint  use  of  the  patents  of  the  two  com- 


panies, subject  to  existing  licenses,  on  terms  which  are  con 
sidered  mutually  advantageous.  It  has  been  agreed  that 
after  certain  exclusions  the  lieneral  Electric  Company  has 
contributed  021^  per  cent,  and  the  Westinghouse  Electric  &. 
Manufacturing  Company  XJ^4  per  cent,  in  'value  of  the  com 
bined  patents,  and  each  company  is  licensed  to  use  the  pat 
ents  of  the  other  company  except  as  to  the  matters  ex 
eluded,  each  paying  a  royalty  for  any  use  of  the  combined 
patents  in  exce.sM  of  the  value  of  its  contribution  to  the 
patents.  The  patents  are  to  be  managed  by  a  board  of  con 
trol  consisting  of  five  members,  two  appointed  by  each  com- 
pany and  the  fifth  selected  by  the  four  so  appointed.    Both 

companies  have  acquired  during  their  existence  a  large  nuili 
ber  of  valuable  patents,  and  numerous  suits  have  been  in 
stituted  in  consequence  of  the  infringement  of  these  patents 
byone  party  or  the  other  or  l>y  their  customers.  In  th. 
prosecution  of  the.se  suits  large  sums  of  money  have  b.^en 
expended,  and  the  general  expenses  of  the  companies  have 
In  this  manner  l>een  greatly  increased.  It  is  expected  that 
the  economies  to  be  effected  will  be  very  considerable  and 
that  the  two  companies  and  their  customers  will  be  mutu 
ally  protected.  The  especial  incentives  which  led  to  the  ar- 
rangement at  this  time,  were  the  recent  decisions  in  favor 
of  patents  of  the  General  Electric  Company  controlling  the 
overhead  system  of  electric  railways,  the  approaching  trials 
of  a  number  of  other  important  General  Electric  patents  on 
controllers  and  details  of  electric  railway  apparatus  and 
systems  of  other  electrical  devices,  and  the  equally  strong 
position  of  the  Westinghouse  Company  in  regard  to  power 
transmission,  covered  by  patents  of  Nikola  Tesia,  and  in 
view  of  its  other  patents  in  active  litigation,  some  of  which 
are  of  controlling  importance. 


New  Tork  to  California. 


A  new  lin<t  of  Pullman's  latest  Compartment  Sleeping 
Cars  was  inaugurated  in  January,  on  the  Southern  Rail- 
way's Piedmont  Air  Line  Limited  between  New  York  and 
New  Orleans,  connecting  with  similars  cars  on  the  Southern 
Pacific  "Sunset  Limited."  These  cars  leave  New  York  on 
every  Tuesday  and  Saturday  at  4.30  p.  m.,  connecting  at 
New  Orleans  with  the  Pacific  Coast  Flyer.  These  cars  are 
most  elegantly  furnished  and  have  two  drawing-rooms  and 
seven  state-rooms.  These  rooms  can  be  used  separate  or 
thrown  into  a  suite  or  private  apartment.  The  state-rooms 
are  unsurpassable  in  completeness,  having  private  folding 
washstand,  and  all  conveniences  of  most  modern  drawing- 
room  cars. 

®uv  pirrrtorQ 

OF  OFFICIAL  OHANOES   IN  MABCH. 

We  note  the  following  changes  of  officers  since  our  last 
issue.     Information  relative  to  »ucb  changes  is  solicited. 

Atchinon,  Topeka  &  Santa  Fe  —Mr.  John  Purcell  has  liec n 
appointed  Assistant  Master  Mechanic  at  Argentine,  Kan. 

Baltimore  &  Ohi0.— Mr.  John  K.  Cowen,  President, and  Mr, 
Oscar  G.  Murray,  First  Vice-President,  have  been  appointen 
Receivers.  Robt.  B.  Campbell,  General  Manager,  has  re- 
signed and  is  succeeded  by  Mr.  Wm.  M  JCireene.  Mr.  Harvey 
Middleton  has  been  appointed  General  Superintendent  of 
Motive  Power,  vice  Mr.  G.  B.  Hazlehurst.  resigned. 

Chicago,  Burlington  dt  Qiiincy  —Mr.  F.  A.  Chase  is  ap- 
pointed Master  Mechanic  of  the  Missouri  lines,  with  head- 
quarters in  St.  Joseph.  Mr.  I.  N.  Wilbur  is  made  Division 
Master  Mechanic  at  Hannibal  to  succeed  Mr.  N.  J.  Paradise, 
deceased. 

Ctiortatr,  Oklalioma  &  Out/. — Mr.  Henrv  Wood,  formerly 
Acting  Manager,  has  been  made  General  Manager,  with 
headquarters  at  South  McAlester,  I.  T. 

Cin(inna.ti,  JJaniilton  A  Dayton  —Mr.  Chas.  G.  Waldo, 
formerly  General  Superintendent,  has  been  appointed  Gen- 
eral Manager,  vice  Mr.  Wm.  M.  Greene,  resigned. 

Columbus,  Hocking  Vallry  <t  Toledo. — Mr.  W.  A.Mills, 
heretofore  Assistant  to  the  President,  has  been  appointed 
General  Manager,  with  beariquirters  at  Toledo,  O. 

Covpiriifoirn  <St  Clinrlotte. — The  offi-e  of  General  Manager 
has  been  atMlished, 

Ureal  Nortfiern.—MT.  T.  K.  Adam!>,  Master  Mechanic  of 
the  Northern  Division,  has  been  appointed  Snperiniendiiit 
ot  the  Dakota  Division,  vice  Mr.  Russell  ilarding.  Mr.  T.  E. 
Cramer  has  t>een  appointed  Mast'-r  Mechanic  of  the  NoTth- 
ern  Division,  to  succeed  Mr.  Adams. 

Indiana,  lUinoia  &  /oi/fi— Peter  Maher  has  been  ap- 
pointed Master  Mechanic,  vice  L.  H.  Miller,  resigned. 

Interoccanic  of  Mexico.— lAr  Theodore  Klem  will,  on  May 
1,  take  the  position  of  General  Manager. 

Kansas  City,  PitfitburghAGulf.—TAT.  E.  Dawson  has  been 
appointed  General  Master  Mechanic,  with  headquarters  at 
Pittsburgh,  Kan. 

Lake  Shore  A  Michigan  SotUhertt.—Mr.  W.  H.  CanniflT, 

formerly  tJeneral  .Superiiitendtnt  has  t>een  appointed  General 
Manager.  Mr.    P.    S.    Blodgeti.    formerly    AHsist.ant    General 

Superintendent  has  been  appointed  General  Superintendent. 

Michoacan  &  PaciJU.— The  (office  of  the  General  Superin- 
tendent, Mr.  L.  R.  Gordan,  removed  from  Maravatio  to  Ijlk 
Trojes. 

Monuiii/ahfln  River.—Mr.  H.  G.  Bowies,  heretofore  (Jen- 
erai  Manager,  has  t>een  appointed  General  Superintendent, 
and  Mr.  .1  A.  Fickinger  is  appointed  (General  Manager. 
Headquarters,  Monongabela,  W.  Va. 

Monterey.  Mineral  &  Terminal,— Ux.  M.  C.  Grace  has  re- 
signed as|Master  Mechanic. 

Pittsbury  A  Western.— UT.Tho».  M.  King,  Second  Vice- 
President  of  the  Baltimore  &  Ohio,  has  been  appointed  re- 
ceiver by  Judge  Buffington,  of  the  United  States  Circuit 
Court. 

Rocklsland  A  Peoria.— Mr.  H.  S.  Cable  has  l)een  appointed 
Vice-President  and  General  Manager. 

Southern— tir.  K.  L.  Chapman  has  been  appointed  Assist 
ant  .Superintendent  of  Motive  Power. 

Terminal  Hoad  uf  SI.  I.ouin. — Mr.  William  Taussig  has  re- 
figned  the  Presidency  and  is  succeeded  by  Mr.  Julius  S. 
Walsh,  Mr.  B.  P.  Bryan.  General  Manager,  is  made  Vice- 
President  in  place  of  Mr.  Walsh. 

Texas  Central. — Mr.  Henry  McHarg  has  been  elected 
President. 

H'e«<  Shore.— Joneph  B.  Stewart  hasjbeen  appointed  Super- 
intendent of  the  Hudson  River  Division,  Superintendent  of 
the  Walkill  Valley  road,  and  Superintendent  of  the  Jersey 
Junction  road,  in  place  of  William  G.  Wattson,  deceased, 
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A  premium  of  £50  is  being  offered  by  the  Verein 
Deutscher  Ingenieure  for  the  best  critical  paper,  in  Ger- 
mai),  OD  the  development  of  steam  engine  construction  in 
all  industrial  countries  during  the  past  50  years.  All  papers 
are  to  be  sent  in  by  Dec.  81, 
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The  Wheeling  &  Lake  Erie  is  in  the  market  for  from  200 
to  500  box  cars. 


Messrs.  James  Howden  &  Company,  of  Glasgow,  have  in 
the  year  just  closed  entered  into  contracts  for  the  applica- 
tion of  their  forced-draught  system  at  home  and  abroad  to 
no  fewer  than  105  large  steamships  havini;  an  airgregate  of 
278,500  I.  H.  P.,  among  which  are  vessels  equal  in  jize  and 
—  power  to  the  largest  steamships  afloat. 

EDrroRULB!  Page.  

Revisivn  of  Rules  and  Reira-  "^^^  statement  has  been  made  that  the  Pullman  Palace 

laiions     Affecting     Naral  Car  Company  is  operating  one  of  the   departments  of  its 

Propoeed  plan   for  RnnnJnK  works  at   Pullman  by  means   of   compressed   air.     This  is 

EfevaUd^Tralns  |j;^Jhe  not  the  case,  but  the  company    has   in  contemplation    the 

Bridite 78      use  of  compressed  air  to   a   limited  extent  and   by  way  of 

M?tete  8^m*'.*!^°.'?°  .'i^!  78     experiment.    The  whole  matter  is  as  yet  undecided . 

Locomotive  OratM 78  

TimberTests ....79         President  Caldwell,  of  the  Lake  Shore,  is  credited  with 

MisoELLAintong  •  saying  that  thus  far  his  road  has  been  a  gainer  by  the 

construction    of    suburban    electric    roads.     While  these 

roadraaate  Tafd' FaciVities..  ^  '■°***^  ™*y  •^^^  ^^*'  '°'*  ''^^  l*^**  passenger  business  they 

Ezperlmenta  on  Arches .74  have  on   the  other   hand    proved    good   feeders,  and  have 

ProoMdings  of  Third  Annual  ,  ,     ,  ,.  ^  ^     ~     .      .•  j* 

ConventTon  of  Association  brought  long-distance   passenger    traffic  to   the  road  from 

Ifou^!^..^^:^^':^!'. .**.!"  7"     Pointe  not  on  its  line 

Programme  of  St.  Lools Con- 

vention  of  American  Soci- 
ety   of     Mechanical    En-  During  the  last  fiscal  year  of  the  government  there  were 

Natlraa*  Convention  of  RiiiY-         exported  from  the  United  States  a  total  of  1.934  passenger 

Pwwnals"'"'"'*"'''" It     ^^  freight  cars  for  steam  roads,  and  their  value  is  placed 

TtadeCataloguee.V.'..".!.'.".".  86     at  $868,378.     Of  these  103  went  over  the  Canadian  border, 
O^Wrectw"..'!',"^.'.' ■.■.;.■.■.' is     267  to   Mexico.  133   to  Central   America,  4   to   the   West 

Indies,  316  to  Brazil,  113to  Argentina.and  27  to  Venezuela, 

besides    several  small    orders  to  other  South   American 
countries  and  a  very  few  to  Europe. 


The  Technical  Club,  recently  organized  by  the  membetB 
of  the  engineering  professions  in  ChicaRO,  will  establish 
its  headqixarters  at  238-230  South  Clark  street.  This  loca- 
tion is  directly  opposite  the  post-office,  and  near  the  large 
office  buildings  in  which  so  many  engineers  are  located, 
and  is  convenient  in  every  respect.  The  club  will  occupy 
three  floors  of  the  building,  and  the  rooms  will  be  remod- 
elled to  suit  its  requirements.  Library,  assembly,  loung- 
ing and  billiard  rooms  will  be  provided,  also  public  and 
private  dining-rooms,  and  rooms  for  the  use  of  technical 
societies.  The  quarters  will  be  heated  by  steam  and  lighted 
by  electricity.  Mr.  Robt.  W.  Huat  is  Preaident  of  the 
club,  Mr.  Chas,  E.  Billin,  secreiaiy,  and  Mr.  H.  F.  J. 
Porter,  Treasurer. 


The  Chicago  &  Great  Western  is  said  to  be  in  the  market 
for  300  furniture  cars. 

The  Chicago  Great  Western  road   will  soon  give  orders 
for  several  hundred  freight  cars. 


The  Baldwin  Locomotive  Works  have  an  order  for  60 
additional  locomotives  for  Russia. 


The  Lehigh  Valley  has  let  a  contract  to  the  Michigan- 
Peninsular  Car  Comptany  for  1 ,000  box  cars. 


The  Seaboard  Air  Line  is  said  to  have  ordered  12  loco- 
motives from  the  Pittsburgh  Locomotive  Works. 


The  Wells  &  French  Car  company  has  received  an  order 
from  the  Pennsylvania  Railroad  for  100  hopper-bottom 
cars. 


The  New  Orleans  &  Northeastern  has  given  an  order  for 
two  locomotives  to  the  Richmond  Locomotive  &  Machine 
Works. 


Haskell  &  Barker,  of  Michigan  City,  Ind.,  are  reported 
to  have  an  order  for  150  furniture  cars  from  the  Chicago  & 
Northwestern. 


The  Wisconsin  &  Michigan  Railroad  has  awarded  a  con- 
tract for  250  box  cars  to  the  Missouri  Car  &  Foundry  Com- 
pany, St.  Louis. 


The  Richmond  Locomotive  and  Machine  Works  has  se- 
cured an  order  from  Albert  Waycott  &  Co.,  of  8t.  Louis, 
for  two  55-ton  engines. 


The  Michigan  Central  road,  it  is  reported,  will  soon  place 
an  order  for  a  large  number  of  freight  cars.  It  is  also  said 
to  be  in  the  market  for  about  40  locomotives. 


The  Delaware,  Lackawanna  A  Western,  which  recently 
placed  an  order  with  Jackson  &  Woodin  for  1 ,000  cars, 
will  soon  be  in  the  market  for  an  additional  1,000  cars. 


The  receivers  of  the  Philadelphia  &  Reading  have  ap- 
plied to  the  United  States  Court  for  authority  to  order  1,000 
additional  coal  cars,  25  refrigerator  cars,  250  gondolas  and 
300  box  cars. 


The  Philadelphia  &  Reading  has  placed  a  contract  for  16 
coaches  with  the  Pullman  Car  Company.  These  cars  will 
be  used  between  Philadelphia  and  Atlantic  City,  and  will 
be  equipped  with  Pintch  gas  and  steam  heat. 


The  Grand  Rapids  &  Indiana  has  placed  orders  with  the 
Pullman  Palace  Car  Company  for  three  coaches  and  three 
combination  passenger  and  baggage  cars .  The  specifica- 
tions call  for  the  coaches  to  be  60  ft.  long  and  to  seat  70 
people. 


It  is  expected  that  the  contracts  for  the  5,000  cars  to  be 
built  for  the  Baltimore  &  Ohio  Railroad  will  be  given  out 
before  the  first  of  the  month,  but  at  our  time  of  going  to 
press  the  result  has  not  been  announced.  The  company 
invited  bids  on  5,000  cars,  1,800  of  which  are  box,  1,800 
solid  bottom  coal,  400  drop  bottom  coal  and  1,000  drop 
bottom  coal  with  coke  racks.  It  is  rumored  that  instead 
of  75  new  locomotiven  the  company  will  purchase  100. 


essrs.  Cramp,  the  wall-known  shipbuilders,  of  Phila- 
delphia, have  purchased  th«  patent  rights  of  the  Yarrow 
water-tube  boiler,  and  are  urging  the  United  States  Gov- 
ernment to  adopt  this  steam  generator  in  some  of  the  ves- 
sels now  under  construction. 


The  process  of  cold  riveting  has  been  largely  adopted  in 
Europe  in  the  constru-jtion  of  vessels  of  light  scantlings, 
such  as  torpedo-boats  and  torpedo-boat  destroyers.  In 
this  connection  an  interesting  series  of  experiments  has 
been  recently  carried  out  to  determine  the  pressure  neces- 
sary for  successfully  closing  up  cold  rivets.  The  results 
are  said  to  have  conclusively  demonstrated  that  a  pressure 
of  at  least  30,000  pounds  per  square  inch  of  rivet  section 
was  required.  We  would  have  thought  that  even  higher 
pressures  would  be  required. 

-  A  double-track  extension  about  three-fifths  of  a  mile 
long  is  being  liuilt  by  the  Liverpool  Overhead  Electric 
Railway.  For  850  feet  the  tracks  are  on  a  viaduct  and 
then  they  enter  a  tunnel  2,400  feet  long.  The  chief  fea- 
ture of  interest  about  the  tunnel  is  that  it  crosses  the 
tunnel  of  the  Cheshire  Lines  Railway,  there  being  only 
three  feet  between  the  two.  To  prevent  an  additional 
weight  being  put  on  the  lower  tunnel,  a  relieving  arch  is 
being  bmlt  immediately  over  it,  upon  which  will  be  con- 
structed the  side  walls  of  the  upper  tunnel. 

It  is  stated  that  the  Northern  Pacific  Railroad  contem- 
plates doing  more  sluicing  along^he  main  line  in  the  Cas- 
cade Mountains  this  season  than  ever  before.  Twice  as 
many  men  will  be  worked  and  seven  bridges  located  be- 
tween Easton  and  Weston  will  be  filled  beneath.  The^e 
bridges  run  from  50  to  80  feet  in  height,  and  are  400  to  500 
feet  in  length.  Work  will  begin  in  the  middle  of  April 
and  continue  as  long  as  water  for  sluicing  is  obtainable  in 
the  mountains.  Gradually  all  the  trestles  and  small 
bridges  along  the  entire  line  are  being  filled  under  solid. 


Some  months  ago,  H.  M.  S.  Penguk^  Commander  A.  F. 
Balfour,  R.  N.,  found  in  the  Pacific  6q^  deeper  waiet 
than  any  yet  known  in  latitude  28.40  S.,  RMgi^e  175.10 
W.,  but  had  failed  to  determine  the  exact  depth  owing  to 
breakage  of  the  wire  at  4,900  fathoms.  Captain  Balfour 
has  since  been  enabled  to  try  again,  and  has  announced 
three  satisfactory  soundings  of  over  *,000  fathoms.  The 
deepest  trustworthy  sounding  heretofore  known  is  4,68S 
fathoms,  near  Japan,  obtained  by  the  U.  S.  S.  Tutcarora 
in  1874.  The  deepest  of  the  Penguin's  casts  is  5,155  fath- 
oms, Cff  WO  fathoms  (3,000  feet)  deeper  ;  Init  it  is  especially 
remarkable  that  the  three  casU  now  obtained  are  not  in 
the  same  hollow,  but  are  separated  by  areas  of  considera- 
bly less  water,  the  two  extreme  soundings  being  450  miles 
apart. 


The  locomotive  tires  in  use  on  the  Great  E^astem  Railway 
are  made  of  Bessemer  steel,  having  a  tensile  strength  of  40 
tons  per  square  inch,  and  the  following  composition:  Com- 
bined carbon  0.350  per  cent.;  silicon,  0.083  per  cent.;  sul- 
phur, 0.064  per  cent.;  phosphorus.  0.047  per  cent.;  noan- 
ganeee,  0.605  per  cent.;  iron — by  differences — 98.851  per 
cent.  The  wear  on  the  tires  of  some  six-wheeled  coupled 
suburban  engines  in  severe  service  was  such  that  only  2,197 
miles  was  obtained  per  ^,-inch  reduction  in  thickneaa,  the 
tires  being  4  f«et  in  diameter.  Consequently  sevente^i  of 
these  engines  were  fitted  in  January,  1892,  with  special 
hard  steel  tires,  having  a  tensile  strength  of  48  tons  to  the 
square  inch,  and  the  results  obtained  up  to  their  first  turn- 
ing were  satisfactory.  The  average  mileage  was  47,184 
for  an  amount  of  wear  equal  to  H°-  ii*  thickness,  or  5,892 
miles  per  ^-inch  reduction. 


From  a  report  by  the  Belgian  Vice-Consul  at  Yoko- 
hama, it  is  learned  that  railway  construction  in  Japan  was 
interrupted  by  the  war  with  China,  but  again  great  activ- 
ity is  t>eing  displayed.  A  sum  of  2S,000,000  yen  (about 
$12,500,000)  has  been  voted  for  the  construction  of  a  double 
line  from  Tokyo  to  Kobe.  This  line  is  376  milee  long  and 
passes  through  the  commercial  and  industrial  centers  of 
Japan,  Yokohama,  Kyoto,  Osuka  and  Kobe.  A  quarter  of 
a  century  ago  there  was  not  a  single  mile  of  railway  in 
Japan.  Official  figures  state  that  in  March,  1895,  there 
were  in  the  country  twenty-nine  railway  companies  which 
had  obtained  concessions,  and  1,549  miles  had  been  opened 
for  traffic.  The  state  railways  comprised  580  miles  of  line 
completed  and  398  miles  in  course  of  construction,  and 
for  which  funds  had  t>een  voted. 


Work  has  been  begun  upon  the  electric  road  between 
Baltimore  and  Washington.  The  grading  of  the  roadbed 
at  both  ends  of  the  line  is  now  being  carried  out.  It  is 
proposed  to  run  the  cars  on  this  line  at  a  speed  of  60  miles 
an  hour,  and  the  tracks  are  to  be  built  of  the  heaviest 
steel  rails.  The  power  plant  for  the  road  has  been  con- 
tracted for  with  the  Westinghouse  Electric  Company, 
there  being  two  power  stations,  one  located  about  10  miles 
from  the  Baltimore  terminal  and  the  other  10  miles  from 
the  Washington  terminal.  The  initial  power  equipmont 
contracted  for  is  equal  to  about  6,000  horse  power.— Iron 
Age.  

According  to  TTie  Engineer  Messrs.  Thomycroft  &  Com- 
pany have  succeeded  in  producing  a  vessel  which  is  not 
only  the  fastest  vessel  in  the  world,  but  has  attained  that 
position  almost  at  her  first  effort.  It  is  well  known  that  as 
a  rule  fast  vessels  are  worked  up  by  degrees  to  their  maxi- 
mum speed,  small  alterations  being  usually  required  in  the 
fitting  of  the  valves ,  amount  of  grate,  trim  of  boat,  area  of 
propeller,  etc.  But  the  Desperate,  torpedo  boat  destroyer, 
designed  and  built  by  Messrs.  J.  Thomycroft  &  Company, 
ran  a  prelimiary  trial,  and  obtained  a  mean  speed,  on  four 
runs  on  the  measured  mile,  of  SI. 035  knots,  or  35t  statute 
miles.  The  speed  was  taken  by  Admiralty  officials,  and  is 
the  highest  on  record. 


Prof.  Weighton,  of  the  Durham  College  of  Science  (Eng- 
land), who  has  made  some  tests  to  determine  the  beet  angles 
for  the  heads  of  countersunk  rivets  for  ships  plates,  says  : 
Assuming  the  specimens  were  all  good  representatives  of  a 
class,  I  am  inclined  to  draw  the  following  deductions,  viz. : 
First,  for  i  inch  plates  the  countersunk  should  not  be  leas 
than  56  degrees,  and  even  a  greater  angle  would  seem  to 
be  not  amiss.  Second,  for  i-inch  plates  the  oounteraiok 
should  not  be  less  than  35  degrees.  For  other  thickneaaes 
the  angle  of  countersink  would  be  in  proportion,  and  there- 
fore, third,  the  following  would  be  about  the  angles  proper 
for  the  different  thicknesses: 

Hoch  plate,  56  degrees  angle  of  countersink. 
I  ..  38        "  "  " 

ft  («  A*  <<  Cf  « 


Mr.  F.  W.  Webb,  Locomotive  Superintendent  of  the 
London  &  North  Western  Railway,  has  followed  cloeely 
the  development  of  electric  traction  for  railway  irork  in 
America,  and  be  has  evidently  great  faith  in  the  feasi- 
bility of  workine  main  line  traffic  by  this  method.  Speak' 
ing  recently  at  the  Crewe  Mechanics'  Institute  he  declared 
that  the  time  might  come  when  trains  would  run  daily 
from  London  to  Carlisle — 300  miles— without  stopping. 
In  fact,  he  said  he  was  prepared  to  run  trains  from  Euston 
to  Aberdeen  without  a  stop,  and  guarantee  punctuality  on 
arrival.  He  was  prepared  also  to  run  trains  by  alectncity, 
and  he  predicted  that  within  a  few  years  electric  trains 
would  be  run  to  all  the  great  centers  at  a  speed  that  it  was 
now  difficult  t*  realize.  Those  who  have  visited  the 
Crewe  works  will  recall  the  extensive  use  that  has  been 
made  of  electricity  in  manufacturing  operations,  and 
will  be  quite  prepared  to  believe  that  Mr.  Webb  has  good 
grounds  for  these  somewhat  startling  declarations. -^iZaii- 
wav  World. 
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Fig.  1.    Front  View  of  Coaling  Station. 


Fig.  2.  Rear  View  of  Coaling  Station. 


Fig.  3.   Pocket  Conveyor. 
VIEWS  OF  COALING  STATION  AT  WABASH,  IND. 


Fig.  4.   Shov^ing  Conveyor. 
CLEVELAND,  CINCINNATI,  CHICAGO  &  ST:  LOUIS  RY. 


Coaling    Station  at  Wabash. — Cleveland,  Cincinnati, 
Chicago   A    St.   Louis    Railway. 


At  the  new  shops  of  the  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  Railway  at  Wabash,  Ind.,  the  company  has 
installed  an  interesting  locomotive  coaling  station.  It  is 
one  of  the  very  few  plantii  constructed  in  this  country  for 
locomotives  in  which  the  coal  and  ashes  are  both  handled 
by  conveyors.  Through  the  kindness  of  Mr.  Wm.  Gar- 
Btang,  Superintendent  of  Motive  Power,  we  have  had  the 
privilege  of  ins-pecting  the  plant,  and  from  him  we  had  re- 
ceived the  drawings  and  photogrdphs  from  which  the  ac- 
companying illustrations  were  made. 

The  chute  contains  ten  coal  and  two  ash  pockets,  and 
stands  between  two  tracks,  v.ne  of  which  is  for  the  loco- 
motives when  being  coaled,  and  the  other  for  cars  bringing 
coal  to  the  chute orcarrying  away  ashes.  Of  c-ur  four  half- 
tone illustrations,  Fig.  1  is  a  view  of  the  side  toward  the 
coaling  track,  showing  a  locomotive  taking  coal,  while  be- 
hind the  structure  are  a  number  of  coal  cars  on  the  unload- 
ing track  ;  thougli  it  does  not  show  very  clearly,  there  is 
an  ash  pit  under  the  engine,  and  extending  for  some  dis- 
tance in  front  of  it ;  Fig.  2  is  a  view  from  the  other  side, 
showing  the  two  ash  pockets  and  some  of  the  conveying 
machinery ;  Figs.  3  and  4  are  interior  views  showing  the 
pocket  and  shoveling  conveyors  respectively.  Figs.  5.  6 
and  7  are  from  the  working  drawings,  and  show  the 
arrangement  of  the  machinery. 

The  building  is  92  feet  3  inches  long  and  14  feet  wide, 
with  a  low  extension  18  feet  long  at  one  end,  in  which  is 
placed  the  engine  and  boiler.  Coal  is  received  in  hopper 
or  flat  bottom  cars  on  the  unloading  track.  If  the 
cars  have  hoppers  they  unload  directly  into  the  steel  hop- 
per A  located  in  the  pit  between  the  rails  and  clearly  seen 
in  both  views  of  Fig.  5  and  also  in  Fig.  6.  From  thence  it 
is  delivered  through  a  gate  onto  the  inclined  conveyor  B  B 
which  carries  it  to  the  top  of  the  building  and  to  the  right 
hand  end  of  it  as  seen  in  Fig.  .5.  There  it  is  dumped  onto 
an  inclined  chute  which  delivers  the  coal  to  the  horizontal 
conveyor  C,  which  passes  over  the  pockets.  Over  every 
pocket  there  is  a  gate  in  the  trough  of  the  conveyer  as 
seen  in  the  plan  view  of  Fig.  3.  Each  gate  is  opened  and 
closed  by  a  rack  and  pinion  operated  by  the  hand  wheels 
seen  in  Figs.  3  and  7.  When  a  gate  is  cloeed  the  coai  is 
conveyed  over  it  and  beyond  to  the  first  open  gate, 
through  which  it  drops  into  the  pocket.  Battens  on  the 
sides  •f  each  pocket  indicate  the  height  to  which  they 
must  be  filled  for  two  tons,  three  tons,  etc.    From  the 


pockets  the  coal  is,  of  course,  delivered  to  the  locomotive 
in  the  usual  manner. 

Should  the  coal  arrive  in  flat  bottom  cars  it  is  then 
necessary  to  shovel  the  coal  out  of  them.  Provision  has 
been  made  for  this  by  providing  another  horizoutal  con- 
veyor D  D,  shown  in  gtction  in  Fig.  7.  It  is  also  to  be 
seen  in  Fig.  4,  and  a  glimpse  of  it  is  obtained  between  the 
posts  in  Fig.  1.  Onto  thi?  conveyor  the  coal  falls  after  it 
is  shoveied  out  of  the  car  on  to  the  inclined  planking 
shown  (Fig.  7).  It  is  by  this  conveyor  taken  to  the  left,  in 
Fig.  4,  and  delivered  through  the  short  chute  E  on  to  the 
inclined  conveyor  B  B,  whence  its  travels  are  the  same  as 
in  the  previous  case.  Of  course  the  coal  is  transported  to 
the  chute  in  hopper  cars  where  possible,  as  then  there 
is  no  shoveling  whatever,  and  no  band  labor  of  any 
kind. 

The  manner  of  handling  the  ash  is  equally  inter- 
esting. An  ash  pit  28  feet  long  is  located  between 
the  rails  in  front  of  the  engine  and  boiler  house. 
The  bottom  of  the  pit  consists  of  cast-iron  gratings  made 
in  short  sections.  Under  these  there  is  a  screw  conveyor 
running  the  whole  length  of  the  pit  and  delivering  the  ash 
to  another  screw  conveyor  placed  at  right  angles  to  it. 
This  in  turn  carries  the  ash  into  the  boot  of  the  elevator 
H  H,  which  takes  it  to  the  top  of  the  building  and,  by 
means  of  two  aprons,  delivers  it  into  the  two  ash  pockets. 
When  the  locomotive  ashpans  are  emptied  into  the  pit  the 
plates  forming  the  bottom  of  the  latter  are  in  place,  of 
course,  and  when  the  ash  accumalates,  the  conveyor  is 
started  up,  the  plates  removed  one  by  one,  so  as  to  feed  the 
ash  into  the  conveyor  with  regularity,  and  the  process  goes 
on,  as  already  described,  until  the  pit  is  empty.  The  plates 
are  then  put  back  and  the  pit  is  again  ready  for  use. 

When  the  two  ash  bins  are  full,  a  car  is  run  in  on  the 
coal  unloading  track  and  the  ash  delivered  to  it  in  exactly 
the  same  way  as  an  engine  takes  coal.  It  will  be  noticed 
that  the  pockets  have  iron  aprons,  but  the  latter  are  not 
balanced.  Thus  the  ash  is  shipped  away  without  any 
manual  labor  whatever. 

We  have  described  the  manner  in  which  the  materials 
are  handled,  and  would  now  direct  attention  to  the  driv- 
ing mechanism.  The  small  boiler  house  at  the  end  of  the 
structure  contpins  a  30  horse-power  engine  and  boiler. 
The  boiler  ia  not  used  at  present,  however,  as  steam  is 
taken  from  the  shop  boiler.  By  means  of  a  belt  the  engine 
drives  the  shaft  K,  almost  directly  above  it.  From  this 
shaft  there  is  a  cable  drive  to  the  shaft  N  at  the  other  end 
of  the  building,  for  operating  the  inclined  conveyor.    ▲ 


chain  belt  to  the  shaft  P  drives  the  horiEontal  conveyor 
C  C  over  the  pitckeis,  and  another  chain  belt  from  the 
same  shaft  K,  to  the  shaft  L  drives  the  shaveling  con- 
veyor: still  another,  with  a  quarter-turn  in  it.  leading  to 
the  shaft  if  drives  the  ash  elevator  and  screw  conveyor. 
Similar  reference  letter?  in  the  different  figures  refer  to 
the  same  objects,  and  our  readers  will  find  no  difficulty  in 
traeinK  out  the  variius  driving  mechhnisms. 

The  plant  was  built  for  the  company  ty  the  Link  ^It 
Machinery  Company,  of  Chicago,  and  the  details  of  the 
conveyors  and  other  apparatus  all  conform  to  their  well- 
known  and  successful  designs.  The  plant  has  t>oen  in 
operation  for  some  months,  and  has  given  perfect  satisfac- 
tion. Mr.  Garstang  informs  us  that  as  far  as  its  machinery 
is  concerned,  the  plant  could  coal  nearly  lUO  engine.^  a  day. 
The  coal  conveyors  will  place  a  carload  of  coal  into  the 
pockets  in  a  very  few  minute.-,  and  the  ash  is  also  handled 
with  dispatch.  By  means  of  suitable  clutches,  the  aeb 
and  coal  conveyor  can  be  operated  together  or  either 
one  alone,  the  engine  liaving  power  enough  to  keep  every- 
thing moving  at  once.  Three  men  are  required  about  the 
plant  when  it  ia  in  full  operation,  but  it  does  its  work  so 
rapidly  that  these  men  do  not  give  their  entire  time  to  it, 
but  are  assigned  other  duties.  The  cost  of  tlie  plant  was 
hardly  any  more  than  would  have  had  to  be  expended  f«r 
an  ordinary  coaling  station  with  a  trestle,  an  ash  pit,  de- 
pressed trades,  etc.  This  station  also  occupies  less  space 
than  any  stations  of  the  same  capacity  having  one  track  00 
a  trestle  and  another  deprexsed,  and  this  is  an  imp<)rtant 
consideratioQ  in  many  cases. 

The  plant  is  an  excellent  illustration  of  what  can  be 
done  in  reducing  the  cost  of  handling  coal  and  ash  with  a 
comparatively  small  outlay,  and  its  compactness  and  large 
capacity,  the  reduction  of  labor  and  the  general  exceUence 
of  the  design,  stiould  induce  railroads  to  look  upon  such 
machinery  with  greater  favor.  It  is  pretty  safe  to  say 
that  the  item  of  labor  in  coaling  locomotives  and  dispos- 
ing of  their  ash  is  much  greater  than  is  generally  believed, 
and  that  the  subject  does  not  receive  the  attention  it  de- 
serves. At  large  terminals,  or  points  where  maay  en- 
gines are  coaled  daily,  conveyors  have  been  introduced, 
but  we  think  that  few,  if  any,  conveyors  have  been  in- 
stalled at  coaling  stations  of  moderate  size,  excepting  the 
Wabash  'plant.  But  the  small  stations  are  the  more 
numerous  and  should  receive  attention.  A  large  economy 
over  present  practice  can  be  effected,  and  the  plant  we 
have  described  is  an  excdllent  example  of  how  it  can  \» 
done. 
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Fig.  5.    Elevation  and  Plan. 
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Fig.  1.    Front  View  of  Coaling  Station. 


Fig.  2.  Rear  View  of  Coaling  Station. 
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Fig.  3.    Pocket  Conveyor.  Fig.  4.    Shoveling  Conveyor. 

VIEWS  OF  COALING  STATION  AT  WABASH,  IND.    CLEVELAND,  CINCINNATI,  CHICAGO  &  ST.  LOUIS  RY. 


Coaling    Station   at   Wabash.— Cleveland,  Cincinnati, 
Chicago    &    St.    Louis    Railway. 

At  tlif  mw  .sli  p>  of  th(>  rii  vc-lanil.  «  iiuiiinali,  Chicago 
&  St.  I>M)i!i  Ka:'.\vay  at  WjIm-Ii.  ln<l..  the  f>>-ii|(any  lias 
installed  ail  intm-'i'g  I'fonii  .;!Vi'  oa'ins  stati'ii.  It  is 
oiu' of  till- very  few  citnls  ••  ;^l^:-lK•U(l  in  this  cuiHiliy  f«w 
loconiotivt'.-.  !?i  wi,[  '1  the  rcial  an<l  u-lit's  ait'  tii'tli  liaii<llfd 
liy  I'oiiv,  yir~.  Tin  iijli  tl'!  ki:i.l:;<-s  uf  Mr.  Wtii.  IJar- 
xtaug.  >ki|i.;i:JlHii.:  lit  oi  M  ii\''  F  w.  r.  we  have  hail  the 
l)ri\  ile:;e  of  ii.-i"  i' vi;  tlie  |il  <iit.  atiil  (ritin  Inn)  we  liail  re- 
ceivni  the  ilni Willi- jiU'l  |>!i"i.\i:r  .|jli-i  from  wliirli  ilie  ac- 
coinpauy ini;  illu^iv  il  '  us  w.ri-iiii>ie. 

The  cliute  eon'iiin- ii  n  roal  ami  two  a>!i  pockets,  and 
stands  lietween  two  track-.  'IK-  of  ^iijilj  is  for  the  loco- 
motives \\  lifii  Ixiii';  to;i',ti|.  atid  tlicoilur  for  cars  liriu:;irig 
<<>al  to  tile  cliuteiacai  I  >  i!i^  away  a-li''>-.  Of  i.iir  four  iialf- 
tone  illusir  itioiis.  Fi<:.  1  is  a  view  vt'  the  ti'le  toward  the 
eoalinj;  track,  .-liow  inj;  a  locomotive  takijjg  '"oal.  while  Ir'- 
hind  the  structure  are  a  numl>er  ofcoal  cars  on  the  unloatl- 
ing  track  :  though  it  dies  not  show  very  .clearly,  there  is 
au  ash  pit  uiidtr  the  engine,  and  exteniling  for  some  di^- 
taiice  in  trout  of  it  :  Fig.  ".'  is  a  vievx  from  the  other  side, 
sliowing  the  two  ash  pockets  and  some  of  tiie  conveying 
machinery;  Figs.  !<  and  4  are  interior  views  showmg  tlit; 
pocket  aud  shoveling  ctmveyors  re-peclivily.  Figs.  .'">,  (i 
and  7  are  from  ihe  working  drawings,  and  show  the 
arrangement  of  the  machinery. 

The  building  is  S(2  feel  :{  inclus  long  and  14  feet  wide, 
with  a  low  extension  18  feet  long  at  one  end,  iu  which  is 
placed  the  engine  and  Ujiler.  Coal  is  received  iu  ho|»|ier 
or  Hat  bottom  cars  on  the  unloading  track.  If  the 
cars  have  liojipers  they  unload  directly  into  the  stwl  hop- 
I)er  .1  located  in  the  pit  between  the  rails  ami  clearly  sceu 
iu  both  views  of  Fin.  •"»  ami  also  iu  Fig.  (>.  From  thence  it 
is  delivered  through  a  gale  onto  the  inclined  convi>yor  II  li 
which  carries  it  to  the  top  of  the  building  and  to  the  right 
hand  end  of  it  as  seen  in  Fig.  '>.  There  it  is  dumped  onto 
an  inclined  chute  which  uelisers  the  i-oal  to  the  horizontal 
conveyor  C.  which  passes  over  the  pockets.  Over  every 
jiocket  there  is  a  gate  in  the  trough  of  the  conveyer  as 
seen  in  the  plan  view  of  Fig.  -i.  Each  gate  is  ojiened  aud 
closed  by  a  rack  and  pinion  operated  by  the  hand  wheT»ls 
seen  in  Figs,  .i  and  7.  When  a  gate  is  closed  the  c<. a  1  is 
conveyeil  over  it  and  lieyond  to  the  first  open  gate, 
through  which  it  drops  into  the  jKicket.  fattens  on  the 
Bides  •(  each  pocket  indicate  the  height  to  which  they 
must  l>e  filled  for  two  tons,  three  tons,  etc.     From  the 


pocke:s  the  <-o;il  is.  of   course,  delivere*!  to  the  locomotive 
in  the  Usual  manner. 

Should  the  coal  arrive  in  flat  bottom  cars  it  is  tiieu 
iieCf.'.-:iry  t  1  sh :<vt  J  llie  coal  ciut  of  tlwm.  Provision  hi<s 
been  made  tf-r  Ills  i,\  pr>>-ioivig  aiio;1ier  hon^.-nutl  <  i.n- 
yeyor />7J. -tijiwn  iu  sict/tiiii  Fig.  7.  It  is  a!?o  t<  Im- 
see  ^  IU  F"ig.  4.  and  a  «;!Miiif-.- .f  11  is  t'lv.tiim'd  Iwiwoeii  the 
I«)^!s  iu  Fi^;.  1.  Onto  thi-  c  iiv.  >or^h.•  coal  fidls  aft<  r  it 
is  s:iiiver»'fi  out  of  Ihe  car  oii.  to  llie  iiiciiiied  ■  planljiiig 
shown  1  F"ig,  Tl.  ill-  by  th.s  .■oitvevct  laii'-u  to  the  Ic  i.  in 
Fig.  4.  and  dt  ivcitd  tiifi'iiyu  tMe.-fioit  (lnne  /•^  on  to  the 
ilicliuc<l  Coiive_v<ir  /{  H.  whcl^-e  ):s  liav*  .-.  are  ihe  saiiH'  :i» 
in  the  previous  case.  Of  ciiin>e  the  coal  i>  trausioMe'l  U> 
the  chute  in  hop|>er  cars  where  possdiie.  as  then  there 
if  no  shoveling  whatever,  and  no  hand  lalxjr  of  any 
kind. 

The  manner  of  handling  the  a>h  i>  equally  inter- 
esiiiig.  An  ash  pit  ',>^  feet  loug  is  located  lietwceii 
the  rails  in  front  of  the  engiue  and  Uiiler  house. 
The  boll. >in  of  the  pit  consists  of  cast-iron  gratings  made 
in  short  sei-tions.  Under  these  there  is  a  screw  conveyor 
ruuiiing  the  vvlude.leiigih  ot  the  pit  aud  deli\eriug  the  a^h 
to  ar.otiier  screw  couveuir  placed  at  right  angles  to  it. 
This  in  turn  carries  the  a>h  into  the  lKX)t  of  the  elevator 
//  //.  which  tak«»s  it  to  the  top  of  the  biiililing  antl,  by 
iiu'ans  of  two  aprons,  delivers  it  into  the  two  ash  (KH-kcts. 
When  the  locomotive  itshpans  are  em[itied  into  the  pit  the 
plates  forming  the  IhiHoiu  of  the  latter  are  in  place,  of 
course,  and  when  the  ash  accum.ilates.  the  i-onveyor  is 
started  up,  the  plates  removed  one  by  one.  so  an  t<.>  feed  the 
ash  into  the  conveyor  with  regularity,  and  the  prm-ess  goes 
on,  as  already  described,  until  the  pit  is  empty.  The  plates 
are  then  jwl  back  um\  the  pit  is  again  ready  for  use. 

When  the  two  ash  bins  are  full,  a  car  is  run  in  on  the 
<-oal  miloaclmg  track  and  the  ash  delivered  to  it  iu  exactly 
the  same  nay  as  an  engine  takes  coal.  It  will  be  noiictd 
that  the  p.x-kets  have  iron  aprons,  but  the  latter  arc  not 
lialaiiced.  Thus  the  ash  is  ship|ied  away  without  any 
manual  labor  whatever. 

We  have  descnlK'd  the  aianner  iu  which  the  materials 
are  liandle<l.  and  would  now  direct  attention  to  the  driv- 
ing mechanism.  The  small  boiler  house  at  the  end  of  the 
structure  contpins  a  'M  horse-jjovrer  engiue  and  Itoiler. 
The  l)oiler  is  not  u.se«l  at  present,  however,  as  steam  is 
taken  from  the  shop  Injiler.  By  means  of  a  belt  the  engine 
drives  the  shaft  K.  almost  directly  above  it.  F'rom  this 
shaft  there  is  a  cable  drive  to  the  shaft  A'  at  the  other  end 
of  the  building,  for  operating   the   inclined  conveyor.     A 


chain  l>eU  to  the  shaft  P  ilrives   tlie   liorircmtal   conveyor 

<'(■  over  the  p  K-ki;.-.  ahd  another  chu'ti  belt  from  the 
same  sha.lt  A'-.  t.»  Hie  »>h;  ft  />  driv<-s  the  shoveling  x-ou- 
vi-y./T:  stiil  aiioiher.  wuh  a  i^iiat  ;■.  :-lijrii  in  it.  leading  to 
the  shaft  ^W  <ljve- th<' a-h  «•'  ;«l-  r  and  s<-rew  convejN^-. 
Similar  r-i."--  .ipele;  '  !-  in  t'.  ^  tUtti  •<  ui  figures  r-  f<r  n» 
the  >aiae  obi-<  Is.  aid  t.'ii  n  a  1  i-  wi  1  tied  110  iliHicuJly  iu 
traiihirout  ii>»'  va'i-  u-.o' is  '.  »  ii..  cj  :.mjiiis. 

The  pl;,r;  vva>j  biji'lt  f.^r.  :i'  <c»ripa'>  'j  thi  Link  B»U 
Mach'U«-,v  t  .  ii4f.;n.j.  «  ;  <^  1-  .:-■>.•  .  all.';  ibe  (iiiai-x)  the 
conxevot  -  a»:4i  <n>ii-f  apiMi;-  i.<  ad  i.hs-hiIo  ilnir  we  I- 
known  and  .-uvce.-ol u ■  i>-r  in-.  Tb»-  |  ani  ha*  t»)  u  in 
operation  lf»r  some  m.^iitL-.  a^.d  has  j;i\ .  11  pi  rfet'l  .satisfac- 
tion. Mr.  tiar-UiPg  iiit<imr.  11-  thai  a>  fir  as  its  inachimry 
is  concerned,  the  ^  >taiit  <oiiId  «••  >ai  m  ai  ly  I'Ht  eijj;iu»-  a  day . 
The  coal  coi.veyors  wili  pluci- a  cai'.oud  ot  c.wl  into  the 
piK'kets  IU  a  very  fe»v  uiiijut.--.  and  rin  asli  i-.  a!.->  liandle<l 
with  di-patch.  By  iiKai.-.  of  suilabh  clu!che».  tlic  ash 
and  co;il  conveyor  <'au  l>e  opi-raicd  togeilM-r  or  either 
one  alone,  ilie  engine  bav  lUg  jiowc'  inough  to  keep  every- 
tliiug  iiuiving  at  once.  Three  nieii  are  ri-<|Uirc<l  aU'iU  llie 
plant  when  It  is  in  full  ojiriatiou.  biii  tl  doe>  its  work  so 
rapidly  that  these- nun  do  not  gi\e  their  eiiiiie  nine  to  n, 
lull  are  a^siginti  other  duiiis.  1  he  j-o-i  »if  tin.-  plant  was 
hardly  any  more  than  wtwld  have  had  i«  l>o  .•xi».'n.lv<i  (t 
an  ordinary  coaling  station  with  .-t  ir.-stlo,  an  a>h  |>it.  de- 
pressed tracks.  et<-.  Thi>  -taiion  aUo  occupies  less  space 
than  any  stations  of  the  same  capacu\  iiav  mg  om  track  on 
a  trestle  and  another  depre.s.sed,  and  this  is  an  iuiiMirtant 
consideration  lu  many  ca.^s. 

The  plant  is  au  excellent  illustration  of  what  ran  lie 
done  iu  reducing  the  *-o.st  <d"  handii.i-  i-.ial  aud  ash  with  a 
comparatively  small  outlay,  ami  il?  <,oiiipactuess  and  large 
capacity,  the  reduction  of  lab^-r  aud  the  geueial  excelleuce 
of  the  tie.sign,  shuuM  induce  raitroads  to  l<M>k  u|^h>u  such 
machinery  with  greater  favor.  It  is  pretty  safe  to  s;iy 
that  the  item  of  labor  in  •.■cialiug  l«H-ouu>iives  and  disjMJs- 
ing  of  their  ash  is  much  greater  th.in  is  geiieialU  Nlieved, 
and  that  the  subje<-i  <loes  not  receive  ihe  aitentiou  11  de- 
serves. At  large  terminals,  or  {Miints  where  waay  en- 
gine are  coaled  daily,  con voyois  have  lieen  introdu<v«l, 
but  we  think  that  few.  if  any,  conveyors  have  been  in- 
stalled at  coaling  stations  of  nuxlerate  size,  excepting  the 
Wabash  "plant.  But  the  small  >tali>>nb  are  the  more 
numerous  and  should  receive  attention.  A  large  economy 
over  preseHt  practice  can  be  etTt-cted  and  the  plout  we 
have  described  is  au  excelleut  example  of  liuw  it  i^au  be 
done. 


.. ".•     \m. 
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Ten- Wheeled  Locomotive-  New  York,  Chicago  ft  St. 
Louie  Sailway. 


The  New  York,  Chicago  &  8t.  Louis  Railway  has  re- 
cently put  in  service  ten  new  10-wheeled,  freight  engines, 
five  of  which  were  built  by  Brooks  Locomotive  Works, 
and  the  remaining  five  by  the  Schenectady  Works. 
Through  the  courtesy  of  Mr.  John  McKenzie,  Superintend- 
ent of  Motive  Power,  we  publish  the  accompanying  illus- 
trations of  them. 

The  engine  has  18  by  24  cylinders,  which  in  some  sec- 
tions of  the  country  would  not  be  considered  large,  but  as 
the  divisions  of  the  road  on  which  these  engines  operate 
have  no  grades  heavier  than  40  feet  to  the  mile,  and  enly 
a  few  as  steep  as  that,  this  size  of  cylinder Js  found  large 


enouieh  to  haul  a  train  of  43  cars  in  all  ordinary  weather 
and  one  of  the  engines  is  stated  to  have  handled  a  train  of 
over  1,300  tons  on  this  grade. 

The  engines  have  rigid  center  trucks,  and  the  plain  tires 
are  placed  on  the  forward  pair  of  drivers.  The  links  are 
back  of  the  forward  axle  and  neither  long  eccentric  rods 
nor  intermediate  rockers  are  employed.  A  respectable 
radius  of  link,  45  inches,  is  obtained  and  the  whole  link 
motion  is  as  free  of  objectionable  features  as  in  an  or- 
dinary eight-wheeled  engine. 

The  boiler,  shown  in  Fig.  2,  is  of  the  wagon  top  style  and 
62  inches  in  diameter  at  the  first  course.  The  crown  is  stayed 
with  crown  bars,  and  the  firebox  is  between  the  frames 
and  over  the  rear  driving  axle.  The  boiler  is  of  substantial 
construction  throughout,  and  some  of  its  details  are  un- 


common. The  longitudinal  seams  are  butted  with  inside 
and  outside  welts.  The  circumferential  seams  are  double 
riveted.  In  the  construction  of  the  firebox,  the  fiange  of 
the  tubesheet  is  made  of  the  usual  length  at  the  top  and 
for  a  short  distance  down  the  side,  but  as  the  sheet  nar- 
rows the  fiange  deepens  until  it  measures  9i  inches.  This 
does  not  cause  any  waste  of  metal,  and  it  carries  the  seam 
away  from  the  comer  of  the  firebox  nng,  which  is  be- 
lieved to  be  an  advantage.  It  is  expected  to  prevent 
cracking  of  the  sheets  at  the  seams.  The  ring  has  drop 
comers  and  is  machined  inside  and  out  at  the  comers.  It 
is  "  set  in"  one  inch  opposite  the  driving  boxes,  but  its  full 
width  of  3  inches  is  maintained.  The  water  space  of  4 
inches  at  front  is  straight,  but  the  back  and  side  spaces  en- 
large toward  the  top,  those  at  the  sides  becoming  7i  inches. 
This  is  beUeved  to  be  the  best  possible  preventive  of  broken 
staybolts.  The  crownsheet  is  not  arched,  but  is  given  a 
flat  slope  on  each  side  of  the  center. 

The  crown  is  supported  by  bars  5  inches  by  |  inch,  and 
from  each  of  these  there  are  two  sling  stays  to  the  shell. 
Their  upper  ends  are  attached  to  long  tee  irons  made  out 
of  two  sheets  bent  into  the  form  of  angles,  and  extending 
from  near  the  back  head  to  the  dome,  with  a  short  section 
ahead  of  the  dome  alao.  All  stays,  whether  they  go  to  the 
shell  or  the  dome,  have  a  pin  joint  in  them  just  atmve  the 
crown  bar.  The  back  head  and  front  tubesheet  are  sup- 
portfd  by  gusset  stays.  The  wide  water  spaces  at  the 
sides  of  the  firebox  have  necessitated  two  additional  stays 
on  each  side  below  the  crown,  as  shown. 

The  thimbles  for  the  crown-bar  bolts  are  of  cast  steel, 
and  are  not  of  the  conical  form  so  usual  in  American  prac- 
tice. From  the  detail  shown  in  Fig.  3  it  will  be  seen 
that  they  are  cylindrical,  one-fourth  of  an  inch  thick,  and 
have  a  rectangular  flange  at  the  top  end,  on  which  the 
crown  bars  have  contact.  A  small  projection  fits  between 
the  bars  and  prevents  the  thimble  from  turning. 

The  dome  is  secured  to  the  shell  by  a  solid  ring  |  inch 
thick  and  flanged  upward  for  the  dome  sheet.  It  measures 
6t  inches  by  4f  inches  by  }  inches  in  section.  The  fire- 
brick in  the  firebox  is  supported  upon  2^-inch  water  tubes. 
The  heating  surface  of  the  arch  tubes  is  10  square  feet,  the 


Fig.  3.-Crown  Bolt  Thimble. 

firebox  is  145  square  feet,  and  tubes  1.360  square  feet,  giv- 
ing a  total  of  1,515  square  feet,  while  the  grate  area  is  22.4 
square  feet. 

In  looking  over  the  elevations  in  Fig.  1  the  reader  will 
notice  that  most  of  the  details  conform  to  common  prac- 
tice. One  departure  might  be  mentioned.  The  pedestals 
in  the  main  frames  for  the  rear  and  front  drivers  are  per- 
fectly straight  and  two  shoes  are  used  instead  of  the  one 
shoe  and  one  wedge  per  pedestal,  which  has  been  the 
almost  universal  practice  for  years.  This  arrangement  by 
which  a  ready  adjustment  for  wear  at  the  driving  boxes  is 
deliberately  dispensed  with,  is  meeting  with  favor  among 
those  whose  observation  has  led  them  to  conclude  that 
more  trouble  is  caused  by  unwise  adjustment  than  can 
arise  from  the  lack  of  an;  take-up.  The  main  pedestal 
has  the  old  form  of  shoe  and  wedge,  evidently  provided 
for  fear  of  poimding  at  the  main  journals. 

It  is  customary  to  close  the  bottom  of  the  pedestal  with 
a  thimble  and  bolt  or  a  cap,  but  in  these  engines  their  place 
is  taken  by  a  stirrup  or  strap,  which  passes  outside  and 
around  the  lower  ends  of  the  jaws  and  is  tightened  by  a 
large  screw  bearing  on  a  gib  notched  into  the  outside  of 
the  jaw  to  keep  it  in  place.  A  similar  gib  at  the  other 
end  notched  into  the  frame  in  the  same  way  gives  an  ad- 
ditional safeguard  against  the  strap  slipping  out  of  place 
This  arrangement  is  very  neat,  and  has  the  advantage  over 
the  thimble  and  bolt  of  not  cutting  into  the  frame,  while 
at  the  same  time  there  is  no  limit  to  the  strength  of  the 
strap  ;  it  should  be  cheaper  than  a  well-fitted  cap,  and  it 
appears  to  be  easier  10  remove  and  put  on  than  either  cap 
er  thimble  and  bolt. 

The  croeehead  is  of  cast  steel  and  symmetrical  with  re- 
lation to  the  piston  rod.  It  is  a  form  that  many  are  adopt- 
ing in  place  of  the  Laird  type,  which  by  its  unsymmetrical 
form  Lb  believed  to  be  the  cause  of  many  broken  piston  rods. 

The  link  motion  shown  in  Figs.  4  and  5  is  worthy  of  at- 
tention. All  bearings  are  very  large.  The  link  itself  is 
3  inches  wide,  and  the  block  is  7  inches  long. 
These  substantial  proportions  are  carried  into  all  the  d»- 
tails.  But  perhaps  the  most  interesting  feature  is  the 
means  provided  for  oiling  the  various  surfaces.  Ordinarily 
most  of  the  surfaces  of  the  link  motion  are  only  supplied 
with  oil  through  a  small  oil  hole  each  time  the  engineer 
goes  around  with  his  long  snouted  oil  can,  but  these  en- 
gines are  expected  to  haul  trains  long  distances  without 
making  stops  long  enough  to  permit  oiling,  and  the  link 
motion  has  been  provided  with  little  oil  reservoirs  in  con- 
nection with  every  surface  requiring  oil.    These  reservoirs 
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Fig.  2--Boiler  for  Ten-Wheeled  Freight  Locomotive--N.  Y.  C  <t  St.  Louis  Railway 


are  all  formed  in  the  solid  metal,  and  therefore  are  not 
like  an  -oil  cup— liable  to  be  lost.  Over  each  of  the  eccentric 
rod  pin  holes,  for  instance,  there  is  drilled  transversely  a 
bole  ^  inches  in  diameter  and  2|  'inches  deep.  It  is  then 
tapped  with  a  i-16  thread  to  the  depth  of  i  'Inch,  and  the 
hole  closed  by  screwing  a  brass  plug  in  flush.  A 
J-inch  oil  hole  from  the  outnide  intersects  this  hole 
and  passes  on  through  the  bushing  that  forms  a  bear 
ing  for  the  pin.  By  filling  the  reservoir  thus  formed 
with  waste,  or  a  similar  retaining  material,  a  suffi- 
cient quantity  of  oil  is  provided  for  a  long  run. 
In  the  same  way  the  link  hanger  pins  are  sup- 
plied with  oil.  The  pin  through  the  link  block  is 
lubricated  from  an  open  reservoir  1  inch  by  two  inches  by 
one  and  three-quarter  inches  in  the  top  of  the  block.  The 
whole  arrangement  it  ingenious  and  should  lead  to  a  better 
lubrication  with  less  waste  of  oil.  It  should  also  be  noticed 
that  the  bushings  in  the  link  motion  work  are  not  of 
wrought  iron,  casehardened,  but  are  of  cast  iron.  Mr. 
McKenzie  has  used  this  material  for  several  years  with 
excellent  results. 

Th«  eccentric  straps  on  these  engines  have  babbitt-filled 
grooves  extending  diagonally  across  the  wearing  surfaces. 

I  The  eccentrics  have  a  4-inch  face,  giving  ample  wear- 

I  ing  surface. 

These  engines  have  now  been  in  service  for  some  two 

I  months  and  have  been  a  source  of  satisfaction  to  the  man- 
agement. Below  we  give  a  few  of  the  principal  dimen- 
sions: 

Cyiinden ».  j«.... 18  iochee  hj  24    loclies 

Steam  porta 16       "  1%     " 

F.xbaost  ports 16       "  S        " 

V'alre  travel     Sfi     " 

DriTing  wheels S6        ". 

Driring  whael  base 14  feet   0         "*■  •  . 

Totol  wheel  base  of  engine 8S    "    10         " 

Boilerstyle Wairon  top 

lioiler.  diameter  of  at  first  course 52  inches 

Number  of  tnbes 201 

Size  of  tubes 2  inches  O.  D.  by  13  feet 

Firebox 34  inches  bj  95  inches 

Grate  area 22.4  square  feet 

HeatlDK  surface  of  tubes  1,360 

Heating  surface  of  firebox  145        "       " 

Heating  surface  of  arch  tubes 10       "       " 

Heating  surface,  total ,. 1.515       "       " 

Steam  pressure _...       160 pounds 

WeiRht  on  drivers  in  working  order 87,(X)0      " 

Total  weight  of  engine  in  worklngorder 110,000     " 

The  driving  wheels'  centers  are  of  cast  steel,  the  axles 
and  rods  of  hammered  iron ,  and  the  crank  pins  of  steel 
treated  by  the  Cbffln  process.  The  driving  boxes  have 
facings  of  brass  to  wear  against  the  driving  wheel  hubs. 
The  shoes  have  bearing  faces  6  inches  wide  for  the  driving 
boxes.  The  boiler  material  is  carbon  steel.  Afire-brick  arch 
is  used  and  is  supported  on  two  water  tubes.  The  driver 
brakes  are  of  the  equalized  type,  and  the  cylinder  and  ful- 
crum for  the  cylinder  lever  are  attached  to  the  same  plate, 
making  a  neat  arrangement. 


Inadequate  Yard  Facilities. 


In  a  paper  on  "  Transportation  Facilities,"  recently  pre- 
sented by  Mr.  D.  S.  Sutherland,  Superintendent  of  the 
Michigan  Central  Railroad,  to  ,the  Central  Association  of 
Railroad  Oflicers,  the  author  pointed  out  that  improve- 
ments in  yard  and  terminal  facilities  had  not  kept  pace 
with  the  increase  of  traffic.     He  said : 

With  very  few  exceptions,  railroads  are  doing  their  switch- 
ing the  same  as  it  was  done  when  steam  railroads  first  came 
into  existence,  and  it  costs  these  roads  more  to  get  a  car 
through  their  yard  than  over  any  100  miles  of  their  line.  In 
the  first  place,  a  train  arriving  pulls  in  and  occupies  a  track 
in  the  distributing  yard,  and  if  several  trains  are  in  com- 
nany  a  track  is  occupied  by  each,  and  no  switching  can  be 
done  until  the  whole  fleet  has  arrived  and  is  gotten  out  of 
the  way,  and  the  chances  are  that  then  this  yard  is  blocked 
»o  as  to  render  switching  to  any  advantage  almost  impos- 
sible. A  switch  engine  takes  bold  of  the  train  and  the  first 
move  is  ts  pull  the  train  back  out  of  the  yard,  and  for  every 
cnt.that  is. made  the  whole  or  greater  portion  of  the  train 
must  be  handled,  drawbars  are  pulled  out  or  broken,  and 


Fig-  9.— Link  Motion  for  Ten-Wheeled  Locomotive- 


cars  receive  more  damage  than  they  will  receive  on  a  trip 
over  the  whole  line. 

Railroad  companies  realize  that  in-order  to  meet  compe- 
tition, it  is  necessary  to  reduce  grades,  increase  the  capacity 
of  engines  and  cars  and  in  every  way  possible  reduce  the 
cost  of  transportation,  but  do  not  seem  to  realize  that,  in- 
order  to  make  this  a  success,  it  is  necessary  to  equip  their 
sUtions  and  terminals  so  as  to  meet  the  improvements  in 
other  quarters.  If  the  capacity  of  freight  engines  is  in- 
creased, it  is  just  as  necessary  that  the  capacity  of  the  yard 
be  increased  in  proportion. 

I  know  of  no  place  where  there  is  such  a  chance  for  reduc- 
tion of  cost  In  handling  as  at  terminals.  In  order  to  accom- 
plish this,  yards  need  not  necessarUy  cover  any  larger  tern 


tory,  but  they  can  be  so  laid  out  that  the  switching  can  be 
done  promptly  and  thoroughly,  without  loss  of  time  and 
waste  of  power,  and  thereby  a  larKe  reduction  in  cost  and 
far  better  results  arrived  at.  What  is  true  of  yards  is  also 
true  of  warehouses,  meeting  and  passing  tracks  and  «U 
other  transportation  facilities. 


Plans  are  being  prepared  for  an  addition  of  two  stories  to 
the  office  portion  of  the  Grand  Central  Station,  New  York, 
and  work  on  it  will  probably  be  begun  in  the  spring.  The 
additional  office  room  is  needed  to  bring  all  the  clerical  forces 
under  one  roof;  they  are  now  scattered  in  several  build- 
ings much  to  the  inconvenience  of  everybody.  The  work 
will  cost  about  $350,000. 
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Experiments   on   Arches. 


An  extremely  valaable  and  interestinK  series  of  experi- 
ments bare  been  carried  out  bj  the  Austrian  Association  of 
Engineers  and  Architects,  on  model  arches  of  spans  ranging 
from  4.42  feet  up  to  75.4  feet.  A  sum  of  upward  of  £4.000 
sterling  was  expended,  though  the  work  was  to  s  large  ex- 
tent done  gratuitously.  The  arches  of  4.42  feet  span  were 
seven  in  number,  and  of  the  following  general  particulars 
and  dimensions : 
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The  abutments  for  these  arches^were  I-beams  flrmiy  coupled 
.    together  by  round  tie-rods  and  channels.    The  arches  were 

•  levelled  up  with  eartti  packing.and  loaded  with  pig  iron  dis- 
■.    tributed  over  the  whole  span.  Failure  in  the  case  of  N'os.Sand 

4  look  place  with  »1oad  of  about  1,K18  pounds  per  square  foot, 
but  the  other  arches  carried  this  without  showing  any  signs 
of  rupture.     The  deflection  at   the   crown    was   measured  in 

■  each  case  at  frequent  intervals,  and  the  results  recorded.  In 
'  the  case  of  Nos.  3,4,  and  6  the  deflection  increased  more 
:  rapidly  than  the  load,  but  with  the  other  arches  a  fair  pro- 
■■'  portionality  between  deflection  and  load  was  maintained. 
:-  The  brick  arches  were  laid  in  lime  mortar,  and  not  in  hy- 
draulic cement.  The  concrete  arch  consisted  of  one  part  of 
Portland  cement  with  five  parts  of  sand.  Experiments  were 

."^  next  made  on  arches  having  a  span  of  8.85  feet.    In  this  case 

■  the  load  was  distributed  over  one-half  the  span  only.  The 
results  obtained  are  shown  by  the  table  on  the  next  page. 

In  no  ease  was  the  deflection  proportional  to  the  load, 
'.:  though  in  the  ca.se  of  six  it  was  nearly  so.  In  all  th^se  cases 
.   the  abutments  consisted  of  I-beams  efficiently  tied  together. 

•  Some  experiments  were  next  made  on  a  concrete  arch  of  13.3 
feet  span,  16.1  inches  rise,  and  3.94  inches  thick  at  the  crown. 
This  arch  sprang  from  regular  skewbacks,  and  failed  when 
•  load  of  790  pound.s  per  square   foot   was  distributed  over 

»  one-half  of  the  span  from  abutment  to  crown.  The  deflec- 
.  tion  of  the  crown  at  rupture  was  about  \i  inch,  but  a  point 
midway  between  springing  and  crown  had  deflected  %  inch 
before  failure  occurred.  A  Monier  arch  of  similar  dimen- 
sions, tested  in  the  same  manner,  failed  under  a  load  of  872 
pounds  per  square  foot,  but  both  arches  showed  cracks  at 
;  the  same  load,  viz.,  814  pounds  per  square  foot.  The  deflec- 
tion  of  the  Monier  arch  at  the  crown  when  failure  occurred 
was  %  inch,  and  at  a  point  half-way  between  abutment  and 
crown  jv,  inch.  A  Melan  arch  was  next  tried.  In  this  con- 
struction steel  arch  ribs  of  I-section  are  imbedded  in 
the  concrete,  being  spaced  in  the  present  instance 
3  feet  4  inches  apart.  The  I-beams  in  question  were  3.15 
inches  deep,  and  the  concrete  filling  was  of  the  same  thick- 
ness, being  flush  with  their  upper  and  lower  flanges.  The 
span  was  13.1  foot,  and  the  rise  11.4  inches.  The  arch  was 
loaded  on  one  side  only,  and  failed  when  3,370  pounds  per 
square  foot  was  reached,  breaking  in  three  pieces  under 
this  load.  The  first  cracks  were  observed  under  a  load  of 
3,120  pounds  per  square  foot  on  the  loaded  side. 

The  next  arches  tested  were  two  of  32  feet  9.7  inches  span 
and  3  feet  '.\%  inches  rise,  one  being  of  Monier  cement 
and  the  other  of  rammed  concrete.  Each  was  13  feet  1.5 
inches  broad,  and  carried  a  single  line  of  standard  gage  rail- 
way. The  Monier  cement  arch'was  a  reproduction  of  one 
constructed  for  actual  use  in  1889.  It  consisted  of  a  ring  of 
cement  5.9  inches  thick  at  the  crown,  and  7.87  inches  thick 
at  the  springings.  The  cement  was,  as  ..usual  on  Monier's 
system,  reinforced  with  wire  netting.  The  dead  load  on  the 
arch,  including  filling  over  haunches,  ballast,  and  track, 
amounted  to  307  pounds  per  square  foot.  As  a  preliminary, 
an  engine  and  lender  were  run  over  the  bridge  and  the 
deflections  at  the  crown  and  at  quarter-span  noted.  The 
locomotive  had  six  wheels,  the  loads  being  distributed  as 
follows  :  leading  axle,  10.3  tons;  driving  axle,  13  tons;  trail- 
ing axle,  13  tons.  The  tender  had  four  wheals,  the  load  on 
each  axle  being  9.1  tons.  The  nraximum  deflection  noted 
was  T,  inch,  of  which  one-half  was  permanent  set.  Still 
heavier  locomotives  were  then  run  over  the  structure,  the 
deformations  being  noted  at  10  different  points.  No 
further  deformation  or  permanent  set  was  noted  un- 
der these  loads.  Steps  were  then  taken  to  test  the  arch 
to  destruction,  by  piling  rails  over  one-half  the  span.  With 
go  tons  of  rails  thus  distributed,  a  crack  was  observed  in  the 
neighborhood  of  the  spridgings,  extending  through  nearly 
one-third  the  total  thickness  of  the  arch.  On  increasing  the 
load  to  100  tons,  further  cracks  were  noted.  This  load  was 
left  on  for  33^  hours,  and  the  deflections  recorded.  The  load 
was  then  totally  ramoved,  and  the  permanent  set  noted, 
which  amounted  to  %  inch  at  the  crown.  The  load  was 
then  replaced  and  flaally  increased  up  to  180  tons  of  rails 
piled  on  the  half  span,  when  complete  failure  occurred.  The 
vertical  deflection  at  the  crown,  under  a  load  of  80  tons,  was 
.36  inches,  and  at  the  quarter-span  .32  inch.  At  90  tons  the 
corresponding  deflections  were  .44  inch  and  .42  inch, 
the  first  crack  occurring  at  this  lotMl  as  already  noted.  At 
a  load  of  170  tons  the  deflection  at  the  crown  was  1.28  inches, 
and  at  the  quarter-span  1.08  inches.  The  raaamed  concrete 
arch  was  of  the  same  span, width,  and  rise;  it  was,  however, 
16.4  inches  thick.  It  was  built  of  concrete  consisting  of  one 
part  cement,  two  parts  sand,  and  one  part  broken  stone. 
The  testing  was  commenced  when  tbe  concrete  was  284  days 


old.  On  loading  one-half  of  the  span  with  rails,  the  first 
cracks  were  nated  when  the  load  reached  47.8  tons,  or  512 
pounds  per  squaie  foot.  These  cracks  were,  for  the  most 
part,  confined  to  tbe  spandril  walls  in  the  immediate  neigh- 
borhood of  the  abutments.  Under  a  load  of  about  90  tons, 
however,  a  crack  was  perceived  in  the  arch  ring  about  2  feet 
from  the  crown  oa  the  loaded  side.  The  load  was  then  re- 
moved, the  deformations  noted,  and  the  load  replaced  and 
carried  up  to  195  toss,  which  was  carried  for  three  days 
without  failure  taking  place.  The  maximum  deflection  at 
the  crown  was  1.14  inches,  and  at  quarter-span  on  the  loaded 
side,  1.12  inches.  At  quarter-span  on  the  unloaded  side 
the  deflection  was  ,49  inch.  On  removing  the  load  the  per- 
manent set  at  these  three  points  was,  respectively,  .62  inch, 
.66  inch  and  .30  inch. 
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We  now  come  to  a  still   more  important  series  of  experi- 
ments, in  which  five  arches,  each  of  74.5  feet  span  and  a  rise 
of  about  one-fifth  the  span,  but  constructed  of  different  mate- 
rials, were  tested  to  destruction.    The  work  was  done  in  a 
quarry  at  Puckersdorf,  where  excellent  foundations  for  the 
abutments,  and  cheap  material   for  the  construction  of  the 
arches  themselves,  where  available.  Each  arch  was  0.65  feet 
wide.    A  platform  supported  on  six  sets  of  columns,  the  feet 
of  which  rested  directly  on  the  extrados  of  the  arch,  ex~ 
tended  in  each  case  from  one  abutment  to  the  crown,  and 
the  testing  was  effected   by  piling  rails  on  this  platform. 
The  first  experiments  were  made  upon  an  arch  of  cut  stone, 
and  on  one  of  brick.    The  stone  used  was  a  fairly  hard  lime- 
stone of  excellent  quality.  The  voussoirs  were  1.97  feet  thick 
at  the  crown,  and  3.6  feet  at  the  springings.  The  mortar  used 
was  mixed  in  tbe  proportion  of  6  hundredweight  of  Portland 
cement  to  35  feet  of  clean  sand.    Tbe  brickwork  arch  had 
precisely  similar  dimensions  to  tbe  foregoing.    The  bricks 
used  were  machine  pres.><ed,  and   were  thoroughly  wetted 
before    use.    The    same  quality  of  mortar  was  employed. 
After  the  work  was  finished  the  centers  were  left  in  place 
for  some  weeks.    The  whole  outer  surface  of  the  arches  was 
then  covered   with   a  thin  coat  of  cement,  so  as  to  detect 
cracks  more  readily.    The  centers  were   then  removed,  and 
the  work  of  loading  the  arches  proceeded   with.     The  stone 
arch    gave   way   wlien   the   load   piled   on    the   platform 
reached    an    amount    equivalent    to    1.99    tons    per    foot 
run,  and  tbe  brick  arch  when  the  load  reached  1.81  tons  per 
foot  run.    Up  to  the  point  of  rupture  the  stone  arch  gave  no 
signs  of  incipient  failure,  but  in  the  case  of  tbe  brick  arch 
cracks  declared  themselves  previously,  which   were  appar- 
ently caused  by  the  failure  of  the  mortar,  the  bricks  them- 
selves being  intact.    After  removing  the  ruins,  a  third  arch 
of  similar  span  and  rise  was  constructed  between  the  same 
abutments,  the  material  being  rammed  concrete.   The  thick- 
ness of  the  arch  ring  was,   however,   uniform,  being  2.3  feet. 
The  body  of  the  arch  consisted  of  1  part  Portland  cement,   2 
parts  broken  stone,  3  parts  gravel  and  3  of  sand,  but  for  the 
intrados  and  extrados  a  higher  quality  of  concrete  was  used, 
that  for  the  former  consisting  of  one  part  Portland  cement, 
3^  part  broken  stone,  ^'  part  gravel,  and  1  part  sand,  while 
the  latter  consisted  of  1  part  Portland  cement,   13^  parts 
broken  stone,  1}^  parts  gravel  and  2  parts  sand.    The  total 
quantity  of  concrete  in  the  ring  was  about  50  cub'c  yards. 
Two  months  after  completion  the    centers  were  removed, 
during  which  time  the  arch  was  protected  from  the  sun  and 
frequently  watered.     The  testing  commenced   three  weeks 
after  the  centers  had  been  removed.    Failure  took  place  un- 
der a  load  equivalent  to  2.24  tons  per  foot  run  on  the  loaded 
half  of  the  arch.  The  next  arch  to  be  tested  was  constructed 
on  the  Monier  system,  the  span  and  rise  being  <m  before, 
while  the   thickness  of  the  ring  was  1.97  feet  at  the  spring, 
ings  and  1.15  feet  at  the  crown.    Tbe  concrete  used  consisted 
of  3  parts  of  river  sand  to  1  part  of  slow-setting  Portland 
cement.      The   centers  were  removed  at   the  end   of   two 
months,  and  arrangements  made  for  testing.  Failure  took 
place  under  a  load  equivalent  to  3.00  tons  per  foot  run  of 
the  loaded  half.    Great  difficulty  was   found   in    removing 
the  ruins.     The  metal    reinforcement   was    found   intact, 
having  bent,  but  not  broken,  at  the  points  of  failure. 

Tbe  final  experiments  were  made  upon  a  steel  arch  of  the 
same  rise  and  span  as  the  four  preceding  ones.  This  c«n- 
sisted  of  two  steel  ribs  fixed  at  5.9  feet  centers  and  rigidly 
braced  together.  Each  rib  was  of  girder  section  12.6  inches 
deep.  Tbe  total  weight  of  the  steel  work  was  15.6  tons.  On 
testing  with  a  load  of  82^  tons  distributed  over  half  tbe 
arch,  no  seriovs  defomfation  was  observed.  The  load  was 
then  removed,  and  on  the  next  day  158  tons  of  rails  were 
piled  up  on  tha  loaded  aids.  The  deflection  was  then  con- 
siderable, but  agreed  well  with  the  calculated  result.  This 
load  was  left  in  place  throughout  one  night,  after  which 
rails  were  piled  on  the  side  not  previously  loaded  till  a  total 
of  175  tons  was  reached.  The  deflection  was  still  further  in- 
creased, but  not  a  single  rivet  yielded.  The  load  was  then 
removed,  and  the  experiments  terminated.  From  their  ex. 
periments  the  committee  concluded  that  in  arches  of  large 
span  the  calculations  may  safely  be  based  upon  the  theory 
of  the  elastic  arch. ,  With  a  rlew  to  distributing  the  load  as 


much  as  possible  in  the  case  of  masonry  arches,  the  extrados 
should  be  covered  with  a  layer  of  ballast,  which  should  be 
at  least  3  feet  thick  in  the  case  of  railway  bridges.  The 
safe  crushing  load  on  such  arches  may  range  from  one-tenth 
to  one-fourth  the  ultimate  resistance  of  the  material.— fn- 
gineering. 
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DHAFT  GKAB— OONTDiUKD. 

In  the  draft  gears  which  have  been  described,  tbe  strains 
are  transmitted  mostly  from  the  drawbar  to  tbe  draft- 
timbers,  and  through  these  to  the  sills  and  bolsters,  and 
the  strength  of  th(>  gear  is  therefore  largely  dependent  on 
that  of  the  draft-timbers  and  their  fastenings  to  the  sills. 
A  number  of  gears  have  been  introduced  in  which  the 
strains  are  transmitted  to  the  frame  of  the  car  without  the 
intervention  of  draft-timbers,  by  attschiog  the  drawbar 
stops  or  their  substitutes  directly  to  the  center  sills.  In 
some  of  the  earlier  forms  of  this  kind  it  was  found  that 
when  any  part  of  the  draft-gear  failed  it  usually  damaged 
the  sills  to  such  an  extent  that  they  bad  to  be  renewed, 
and  but  few  cars  are  now  built  new  which  do  not  have 
some  form  of  draft-timber  which  can  be  readily  renewed 
without  disturbing  the  frame. 

A  dmft-gear  in  which  the  strains  are  partly  transmitted 
through  the  drawbar-stops  directly  to  the  frame  of  the 
car,  while  at  the  same  time  the  larger  part  of  the  shocks  is 
taken  by  the  draft-timbers,  is  in  extensive  use,  principally 
on  the  cars  of  a  number  of  prominent  roads  in  the  Middle 
States,  and  it  is  shown  in  several  forms  in  Figs.  24  to  39. 

In  this  draft  gear,  as  in  the  one  described  in  the  last  arti- 
cle, thimbles  are  used  as  followeis,  having  collars  which 
bear  along  their  circumference  on  the  drawbar  stops,  the 
latter  being  mortised  into  the  draft  timbers  at  the  sides 
and  extended  upward  at  the  top  and  bearing  on  their 
ends  against  a  solid  filling  block  bolted  securely  to  and 
between  the  cente>  sills. 

Figs.  24  and  25  show  the  original  form  of  this  gear,  in 
which  N  N  is  a  tail  pin  which  passes  through  the  cast- 
steel  followers  L  L  and  the  draft  spring  PP,  and  is  secured 
by  the  key  U  U  against  the  washer  Q  Q.  The  followers 
work  in  circular  holes  in  the  drawbar  stops  or  cheek  pieces 
D  D,  which  are  fastene<l  each  by  two  j-inch  bolls  through 
tbe  draft  timbers  and  are  mortised  into  these  and  the 
iron  straps  on  the  bottotn.  The  upper  parts  of  the  cheek 
pieces  are  carried  back  at  EE  and  bear  against  shoulders 
cut  into  a  piece  of  timber.  O  O,  which  completely  fills  the 
space  between  the  center  sills  for  about  8  feet  back  of  the 
end  sill,  and  is  securely  fastened  to  the  sills  by  five  f-inch 
bolts.  The  upper  lugs  of  the  cheek  pieces  have  slots  in 
them  to  allow  for  inserting  and  removing  the  key  through 
the  tail  pin,  and  the  filling  block  is  also  cut  out  over  the 
back  cheek  piece  for  the  same  purpose. 

The  draft  timbers  A  A  are  of  4  by  8  inch  oak,  cut  out  4 
inch  for  the  cheek  pieces  and  drawbar  spring  and  further 
cut  out  1  inch  deep  for  the  projections  on  the  sides  of  the 
cheek  pieces.  They  are  fastened  to  the  center  sills  each  by 
six  i-inch  bolts  B  B,  having  their  heads  resting  in  cast 
iron  sockets  or  box  washers  let  into  the  floor.  Cast  iron 
key  blocks  C  C  and  wrought  iron  tie  straps  T  T  are 
provided  in  the  usual  manner  to  further  secure  the  draft 
timbers.  Below  the  draft  tiniters  are  fastened  by  the 
bolts  B  B,  the  straps  F  F,  made  of  f  by  3i  inch  wrought 
iron  about  3  feet  long,  with  gibs  at  each  end  which  are  let 
into  the  timbers;  the  straps  are  also  cut  out  1  inch  deep 
for  the  sides  of  the  cheek  pieces. 

The  wooden  body-bolster  and  the  arrangement  of  carry 
iron  and  other  attachments  on  the  endsill,  which  are 
shown  on  the  drawing,  are  not  an  essential  part  of  this 
particular  draft  gear,  as  any  other  kind  of  bolster 
and  front  attachments  can  be  used.  These  are  meraly 
shown  as  being  the  usual  form  found  on  cars  with  this 
gear. 

The  disadvantages  in  the  use  uf  a  tail  pin  or  spindle  in 
draft  gears  generally,  have  led  to  several  modifications  of 
the  draft  gear  just  described,  whereby  a  pocket  strap  or  an 
arrangement  involving  ita  principles  is  subeiituted  for  the 
pin. 

Figs.  26,  27  and  28  show  the  i-implest  arrangement,  the 
draft-timbers  .4  A,  and  filling  blocks  G  O  being  arranged 
substantially  as  described  for  the  other  form  of  gear,  fas- 
tened together  by  bolts  B,  B,  and  key- blocks  CC,  the  draft 
timbers  having  the  straps  FF on  the  bottom,  and  being 
tied  together  by  tieplates  T  T.  The  cheek  pieces  Z)  Z)  are 
mortised  into  the  draft  timbers  as  before  and  are  also  ex- 
tended upward  and  bear  against  shoulders  on  the  filling 
blocks.  These  cheek  pieces  are  provided  just  l)elow  the 
upper  lug  with  a  rectangular  slot  and  are  cut  out  at  the 
bottom  to  allow  the  pocket  strap  O  O  to  pass  through.  Be- 
tween the  back  follower  thimble  L  and  the  rear  end  of  the 
strap  a  malleable  casting  QIQ  is  inserted,  which  is  provided 
with  a  lug  passing  partly  into  the  follower  and  with  flanges 
which  guide  the  strap,  keeping  it  central.  A  piece  of 
boiler  tube,  U  U,ia  inserted  in  the  followers  and  draf  tspring 
and  serves  to  keep  these  in  line.  The  pocket  strap  O  O  is 
of  1  bj  4  inch  wrought  iron,  isgibbed  at  its  front  end  and  is 
secured  to  the  drawbar  by  means  of  two  l^-inch  bolts  hav- 
ing double  hexagonal  nuts  on  their  lower  ends.  The  fill- 
ing block  and  floor  above  these  bolu  are  cut  out,  to  allow 
for  placing  and  removing  them,  and  thia  hole  is  closed  by 
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means  of  a  casting,  MM,  let  into  and  secured  to  the  floor  by 
screws. 

Another  variety  of  this  draft  gear,  which  is  used  to  quite 
some  extent,  has  two  straps  of  f  by  4-iDcb  wrought  ircm, 
riveted  on  top  and  bottom  of  the  drawbar  by  li-incb 
rivets,  and  extending  back  through  the  cheek  piecre  and 
fastened  toffether  behind  the  rear  one  by  means  of  a  1|- 
inch  pin;  this  pin  has  a  lug  on  one  side  of  its  top  end.  and 
the  holes  in  the  strap  through  which  it  passes  are  made  of 
such  shape  that  this  luf;  will  pass  through  in  one  position, 
but  will  rest  on  the  top  strap  when  ^ven  a  quarter  turn; 
the  pin  is  locked  in  place  by  a  key  through  its  lower  end, 
passing  between  lugs  on  a  distance  piece  placed  between 
the  two  straps,  which  also  has  a  cylindrical  lug  on  its  front 
end  which  engages  the  back  follower  thimble:  a  piece  of 
pipe  or  boiler  tube  is  inserted  in  the  two  thimbles  and  the 
draft  spring,  and  serves  to  hold  these  in  place. 

<X»TINrOUS  DRAFT  GEARS. 

In  the  different  draft  gears,  as  far  as  described,  the 
strains  are   transmitted   from   the  drawbar  to  the  sills  at 
each  end  of  the  car,  and  from  one  end  to  the  other  by  the 
sills  alone.     There  is  a  tendency  in   late  years  among  car- 
builders  to   relieve   the   sills  of  some  of  tbe  strains,  both 
pulling  and  buffing:  for  the  pulling  strains  this  is  done  by 
bolting  to  each  draft  timber  a  1-inch  rod  with  a  flat  gibbed 
end,  the  rod  passing  back  to  and  through  the  adjacent 
crosstie  timber,  and   having  a  nut  on   its  end  resting  on  a 
large  washer.     The  crosstie  timbers  are  likewise  connected 
by  one  or  two  rods  passing  between  and  through  them, 
with  nuts  o»  the  outside  of  each,  making  practically  a 
continuous  connection  between  the  draft  timbers  at  the 
two  ends  of  tbe  car.     To  take   the   buffing  strains  timbers 
are  placed  under  the  center  sills,  betwe^i  the  rear  ends 
of  the  draft  timbers  and  the  adjacent  crosstie  timbers,  and 
others  between  the   two  crossties,  making  practically  a 
continuous  timber  from  end   to  end.    These  subsills  are 
bolted  to  the  sills  and   are  usually  also  keyed  to  them  by 
cast-iron   blocks.      When    wooden   bolsters  are  used  the 
draft  timbers  usually  end  at  the  bolster,  and  the  t^ubeills 
are  fitted  between   the   bolsters  and  crossties  :  with  iron 
plate  bolsters  the  draft  timbers  are  sometimes  carried  back 
through  them  for  a  foot  or  two.  being  shouldered  against 
the  bolster.    In  either  case,  the  short  draft  timbers  can  be 
removed  if  necessary  without  disturbing  the  subsills. 
'     Instead  of  attaching  the  rods  mentioned  to  the  draft 
timbers,  they  are  sometimes    connected  directly  to  tbe 
drawbars,  forming  the  so-called  continuous  draft  rigging. 
There  are  several  kinds  of  this  in  use,  the  earliest  intro- 
duced consisting  of  a  long  rod  or  spindle  which  passes 
through  below  the  center  sills  and  is  connected  to  each 
drawbar  by  means  of  a  key.   The  draft  spring  is  placed  di- 
rectly against  the  end  of  the  drawbar  and  at  the  other  end 
bears  agaiast  a  wooden  block  fitted  between  the  dr»ft  tim- 
bers,  no   follower-plates   being    used.      When   a   pulling 
strain  is  applied  to  a  car  with  this  gear,  the  spring  at  the 
end  opposite  to  the  one  at  which  it  is  applied  is  oojipressed. 
under  a  buffing  strain,  the  spring  at  the  end   where  it  is 
applied,  comes  into  action,  so  that  there  is  always  a  tfamst 
against  one  of  the  spring  blocks.    The  slot  in  tbe  drawbar 
or  in  the  spindle  must   be   made  long  enougfa  to  allow  tbe 
spring  to  be  compressed  when  subjected  to  huffing  strams. 
without  moving  a  draft  rod.      This  gear  is  not  mock   used 
at  present  on  cars  of  large  capacity,  although  a  madifica- 
tion  of  it  was  lately  introduced  in  which  the  rod  was  made 
in  two  pieces,  connected  together  at  the  center  by  means  of 
a  right  and  left  turn-buckle,  the  connection  to  the  drsw- 
ber  being  made  by  means  of  heads  on   tbe  rods  instead  of 
the  key. 

These  draft  rods  pass  through  the  body  bolster  at  the 
center,  and  therefore  come  in  the  way  of  the  center  pin, 
which  has  to  be  cut  off  and  is  usually  made  with  a  head 
resting  in  a  socket  on  the  top  side  of  tbe  body  center  plate, 
which  must  be  removed  to  renew  the  pin.  To  overcome 
this  objection  the  draft  gear  shown  in  Figs.  2»  and  80  has 
been  devised.  The  rear  end  of  the  drawbar  is  provided 
with  a  horizontal  slot,  through  which  a  key  .4  ^  of  1  by  5 
inch  wrought  iron  passes  :  this  key  is  long  enough  to  also 
pass  through  the  two  draft-timbers  and  project  about  8 
inches.  Two  draft  rods  B  B  are  employed,  which  are 
made  of  IJ  inch  round  iron  and  terminate  on  each  end  in 
a  loop  about  10  inches  long,  which  is  passed  over  the  pi»- 
jecting  ends  of  the  draft  key  and  secured  in  place  by  a 
cotter  through  the  key  on  the  outside  of  the  loop.  Tbe 
crosstie  timbers  and  wooden  bolsters  have  to  be  cut  out 
large  enough  to  let  the  loop  on  end  of  draft  rod  pass 
through.  The  draft  key  is  generally  made  |  inch  nar- 
rower at  the  ends  where  the  draft  rods  bear,  so  that  tbey 
may  be  reversed  to  take  up  any  lott  motion  which  is  liable 
to  develop.  The  draft  spring  C  C  is  secured  to  the  draw- 
bar by  means  of  the  tailpin  D  D,  which  passes  through  tbe 
stationary  follower  plate  E  E.  which  is  mortised  into  the 
draft-timbers  and  is  held  in  place  by  the  follower  plate  aup- 
ports  F  F.  Bolts  through  the  draft  timberB,  beck  of  tbe 
follower  plate,  tie  them  together.  The  slots  in  the  draft- 
timbers  through  which  thedraft  key  parses  art  made  about 
It  inches  longer  than  the  width  of  the  key  tv  allow  for 
the  compression  of  the  spring,  and  a  piece  of  iron,  G  G 
bent  in  the  shapeof  an  angle,  is  fastened  in  this  alot  for  the 
key  to  strike  against.  For  heavy  cait,  two  springs  are 
sometimes  used  with  this  draft  gear,  each  c  ne  bearing  on  a 
sUtionary  follower  plate  and  one  tailpin  passing  throtigh 
both  springs. 

{TohejxmtinMed.) 
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Third  AwtihaI  C!onvention  of  the  ABSociation  of  Bail- 
road  Air-Brake  Men. 


The  third  annual  convention  of  the  Association  of  Railroad 
Air-Brake  Men  met  at  the  American  House,  Boston,  Mass., 
at  9  a.  m.,  April  14.  President  Hutcbins  in  the  chair.  Prof. 
George  F.  Sirain,  of  the  Massachusetts  Institute  of  Tech- 
nology and  member  of  the  State  Railroad  Commission,  made 
an  excellent  openinf{  address,  in  which  be  gave  some  figures 
illustrating  the  comparative  safety  of  railroad  travel.  Much 
of  this  safely  be  attributed  to  the  efflciency  of  the  air-brake, 
and  increased  speeds  with  safety  as  great  as  at  present  he 
held  can  only  be  obtained  by  greater  intelligence  in  the  use 
f  the  brake,  better  maintenance,  and  a  more  general  equip- 
ment of  cars  with  it.  Hence  the  importance  of  the  associa- 
tion's work.  He  also  believed  that  ic  was  actual  economy 
for  the  railroads  to  spend  money  for  freight  brakes,  because 
of  the  economies  In  train  operation  resulting  therefrom,  the 
safety  and  speed,  and  even  the  decreased  headroom  required 
for  overhead  bridges  when  men  no  longer  have  to  walk  on 
top  of  the  cars  of  a  train.  In  closing  his  remarks  he  wel- 
comed the  association  to  the  city  and  expressed  the  hope 
that  the  convention  would  be  a  most  profitable  one. 

President  Hutchins  replied  for  the  association  and  then 
proceeded  to  read  his  address.  He  spoke  of  the  rapid 
growth  of  the  association  to  a  membership  of  over  200  in 
three  years,  its  good  standing  financially,  the  value  of  its 
work  being  recognized  by  the  purchase  of  the  leports  of  its 
proceedings  to  a  phenominal  extent,  and  to  the  general  in- 
terest taken  in  its  work.  He  touched  on  high  speeds  and 
the  high-speed  brake,  slack  adjusters  and  other  improve- 
ments, but  he  emphasized  the  fact  that  the  great  work  of 
the  association  was  to  suggest  and  carry  out  in  practice 
betterments  In  the  instruction  of  the  men  who  handle  the 
air-bntkes  and  to  attain  a  higher  standard  in  the  mainten- 
ance of  the  brakes.  To  do  this  they  needed  the  support  of 
8U|>erior  officials,  instruction  cars  and  test  yards.  Air-brake 
cars  should  be  ordered  to  the  head  of  the  train  and  used 
regularly.  Occasionally  we  hear  of  a  road  ordering  its  men 
not  to  use  the  air  on  freight  trains.  Instead  of  being  an 
exhibition  of  old  fogyism  it  may  be  a  punishment  for  rough 
handling  of  trains.  In  such  'cases  the  order  might  eventu- 
ally do  good  as  the  men  will  use  the  brakes  even  if  they 
have  to  steal  their  use  and  at  such  times  they  will  learn  to 
handle  them  with  care  to  avoid  detection.  In  closing,  he 
complimented  the  association  on  the  promptness  with  which 
it  handled  its  business  last  year  and  hoped  it  would  do  as 
well  in  this  convention. 

The  Secretary's  and  Treasurer's  reports  showed  the  mem- 
bership to  be  216,  and  the  funds  in  the  treasury,  March  31,  to 
be  $022.35.  Since  that  date  f  118  had  been  received,  making 
over  $1,000  in  the  treasury.  Practically  the  entire  edition 
of  last  year's  proceedings,  2,000  copies,  had  been  sold  except 
the  small  number  distributed  to  the  members. 

Several  communications  were  then  read;  one  from  the  New 
England  Railroad  Club,  invited  the  members  to  attend  its 
meeting  held  on  the  evening  of  the  14th ;  the  New  York 
New  Haven  &  Harford  Railroad  invited  the  association  to 
make  an  excursion  over  its  line  to  Plymouth ;  the  Fitcb- 
bara  Railroad  invited  them  to  visit  the  interlocking  plant 
at  its  Boston  terminals,  bnd  Sherburne  &  Company  invited 
them  to  visit  its  offices  and  see  a  sanding  apparatus  worked 
in  conjunction  with  the  air-brake.  These  invitations  were 
accepted,  and  the  various  trips  taken  at  hours  that  did  not 
interfere  with  the  sessions  of  the  convention. 

The  first  report  of  committees  to  be  read  was  that  on 
"  Piston  Travel."  This  report  Is  a  veluminous  but  an  ad 
mlrable  one.  It  discusses  the  loss  of  air  in  brake  applies^ 
tions  when  the  piston  travels  are  uniformly  long,  the  evils 
of  various  lengths  of  travel  in  the  same  train  resulting  in- 
slid  wheels,  etc.;  lost  travel  or  that  part  of  the  travel  re- 
sulting from  slack  in  truck  bolsters,  center  plates,  boxes, 
deflecting  brakebeams,  etc.;  and  records  the  results  of  tests 
made  on  the  St.  Paul  &  Duluth  Railroad,  with  cylinders 
having  indicators  attached.  Rules  are  suggested  for  air- 
brake tests  of  trains  arriving  at  division  terminals.  The 
report  closes  with  the  following  recommendations: 

Ist.  That  yard  tests  be  made  from  a  90  pounds  train 
pipe  pressure  and  a  full  service  application,  and  piston 
travel  adjustments,  based  on  this,  be  made  5>^  inches  for 
freieht  and  7  inches  for  passenger. 

•2d.  That  road  tests  be  made  from  not  less  than  50  pounds 
pressure  for  freight  and  (iO  pounds  for  passeneer,  and  that 
readjustments  be  made  to  between  5  and  6  inches  on  freieht 
and  6  and  7  inches  on  passenger  where  found  less  than  41^ 
inches  on  freight  and  5,^  inches  on  passenger,  or  where  over 
8  inches  on  eitber. 

3d.  That  brake  cylinders  of  such  size  be  employed  as  rec- 
ommeBded  in  Westinghonse  Air-Brake  Company's  circular 
of  Dec.  1,  189.5,  that  total  leverage  necessary  to  employ  may 
not  be  excessive. 

4th.  That  brake  rigging  (including  beams)  of  sufScient 
strength  be  employed  as  will  reduce  deflection  to  a  mini- 
mum. 

5th.  That  lost  travel  due  to  truck  construction  and  wear 
be  as  much  reduced  as  possible. 

The  discussion  was  brief  and  was  chiefly  on  the  recom 
mandation  to  use  00  ponuds  pressure  for  a  yard  test.  Some 
claimed  that  it  could  not  be  obtaimed  in  many  yards  because 
of  low  steam  pressure,  and  others  doubted  the  wisdom 
of  it,  but  the  majority  were  in  favor  of  it. 

The  next  report  to.be  considered  was  that  on  "Slack  Adjus- 
ters." The  value  of  a  good  slack  adjuster  was  admitted 
but  the  committee  had  not  found  any  device  that  could  be 
pronounced  perfect.  It  defined  what  an  adjuster  should  do 
to  fill  the  bill,  the  most  desirable  location  for  it,  and  the 
effect  of  the  change  in  angularity  of  the  brake  levers  as  the 
■lack  is  taken  up.  The  committee  conducted  tests  on  this 
point  to  satisfy  the  doubting  Thomas's  and  found  the  brake 
power  was  practically  constant  for  large  variations  in  the 
angularity  of  the  levers. 

The  discussion  brought  out  nothing  new  but  served  to  em- 
phasize the  need  of  practical  land  successful  devices  of  this 
kind. 

The  committee  appointed  to  formulate  a  series  of  ques- 
tions and  answers  on  the  air-brake  next  reported.  Its 
report  Involved  an  immense  amount  of  labor,  bat  on  account 


of  Its  length — their  being  nearly  800  questions  with  their 
answers — It  could  not  be  discussed  to  advantage.  It  was 
disposed  of  by  being  ordered  printed,  and  the  committee 
requested  to  meet  after  the  session  to  listen  to  any  argu- 
ments which  members  might  present  to  them  on  any  part 
of  the  report. 

The  second  day's  business  of  the  convention  began  with 
the  reading  of  the  report  on  "  Water-Raising  Systems  on 
Sleeping  Cars."  The  leport  describes  the  four  different 
methods  used  up  to  date,  and  illustrates  them.  If  the  eom- 
mittee  had  done  nothing  else,  its  work  would  have  been 
important,  as  information  along  this  line  baa  not  been  com- 
plete by  any  means.  It  recommends  a  method  of  testing, 
and  closes  with  the  following  recommendations  : 

1st.  That  ail  water-raising  systems  usins  the  first  and 
second  methods  be  changed  to  the  third  metnod. 

2d.  That  a  duplex  air  gage  be  placed  in  the  wash- 
room of  all  sleeping  cars  usmg  the  water-raising  system, 
and  that  the  red  hand  be  connected  to  the  air  pressure  tank, 
and  the  black  hand  to  the  water  tanks. 

3d.  That  the  reducing  valve  be  regulated  to  permit 
but  20  pounds  of  air  pressure  on  the  water  tanks. 

4th.  That  the  air  pressure  governor  valve  and  the 
pressure  reducing  valve  be  given  a  more  accessible  location, 
and  that  "Governor  Valve"  and  "Reducing  Valve"  be  plainly 
stenciled  on  the  door  of  the  box  contalninK  them. 

5th.  That  the  air  tank  be  drained  by  removing  the 
drain  plug  each  trip. 

6th.  That  especial  attention  l>e  given  to  the  proper  seating 
of  non-return  check  valve  5. 

7th.  That  the  combination  cock  be  kept  ground  in,  and 
the  water  valves  and  pipes  be  kept  tight. 

8th.  That  a  card  01  instructions  be  issued  for  the  in- 
forutation  and  Kovemment  of  employees  whose  duty  it  is   to 

care  for  the  system. 

9tb.  That  au  efficient  systeos  of  maintenance  be  inaugu- 
rated that  will  insure  the  air-brake  system  from  interference 
of  the  water-raising  system;  for  your  committee  believes  that 
by  such  measures  only  can  the  present  relationship  between 
the  water-raising  system  and  the  air-brake  system  be  safely 
continued. 

In  the  discussion  which  followed  Mr.  Jesson,  chairman  of 
the  comnsittee,  said  that  the  changes  made  in  the  apparatus 
by  the  makers  were  so  numerous  that  it  was  hard  to  keep 
posted  on  the  latest;  furthermore,  such  a  thing  as  making 
the  valves  easily  accessible,  does  not  appear  to  be  consid- 
ered, and  they  are  stuck  in  any  out-of-the-way  place.  Mr. 
Netlis  said  that  he  had  found  several  slid  wheels  caused  by 
the  device,  and  in  each  case  they  were  due  to  leakage  in  the 
non-return  check,  valve  5,  which  in  the  operation  of  the 
brake  practically  added  the  volume  of  the  air  tanks  to  the 
auxiliary  reservoir,  and  caused  a  high  cylinder  pressure. 
The  sleeping-car  employees,  who  ought  to  know  something 
about  '^he  system,  were  mora  ignorant  of  it  than  any  one 
else.  It  also  developed  during  the  discussion  that  the  sys- 
tem was  only  used  on  Pullman  sleepers  and  private  cars, 
the  Wagner  company  not  using  it  because  it  had  not  found 
it  satisfactory. 

The  next  report  to  be  read  was  on  the  "  Economical  Lubri- 
cation of  Air-brake  Cylinders."  The  committee  ga.ve  the 
average  cost  ot  oiling  and  cleaning  an  8-iDch  freight  cyl- 
inder as  9  cents,  ana  a  10-ioch  passenger  cylinder  as  12 
cents,  but  it  showed  that  where  the  freight  cylinders  were 
badly  located  the  cost  has  risen  as  high  as  60  cents.  Its  rrc- 
ommendations  cover  the  same  ground  as  the  report,  and 
are  as  follows: 

1st.  Air-brake  cylinders  on  freight  and    passenger  cars 

should    never   be   oiled    without    at    the   same    time  beinn 

cleaned. 

2d.  Freight-brake  cvlinders  should  be  cleaned  once  every 
twelve  months  and  oiled  with  a  heavy  oil  or  light  grease 
that  is  but  little  affected  by  changes  In  temperature,  and 
will  not  gum  within  the  period  mentioned. 

3d.  Passenger-brake  cjlinders  should  be  cleaned  and  oiled 
with  a  heavy  oil  or  light  grease  at  least  once  in  twelve 
monthx,  and  not  oftener  than  once  in  six  months. 

4th.  VVhile  not  absolutely  necessary,  there  is  an  advantage 
to  be  gained  in  giving  the  piston  a  one-half  turn  every  six 
months. 

5th.  Greater  care  in  the  location  of  air-brake  cylinders  on 
freight  cars,  particularly  coal,  ore  and  other  special  cars, 
would  result  in  a  large  reduction  in  the  cost  of  cleaning  the 
same. 

In  the  discussion  Mr.  Pratt,  of  the  C.  &  N.  W.  Railway,  said 
that  he  was  glad  to  see  a  period  of  one  year  recommended 
for  cleaning  of  freight  car  cylinders,  for  his  road  had  adopted 
that  rule  several  years  ago  and  were  satisfied  with  the  re- 
sults. Mr.  McKee  said  that  he  bad  made  a  test  of  West 
Virginia  well  oil,  Kent's  compound,  and  another  grease,  in 
car  cylinders  on  the  Great  Northern  road;  after  five  months 
the  well  oil  had  entirely  disappeared,  the  grease  whose 
name  is  not  given  had  kept  the  packing  in  good  condition, 
but  the  walls  of  the  cylinder  showed  that  lubrication  would 
soon  be  necessary,  while  the  cylinders  to  which  Kent's  com- 
pound had  been  applied  were  in  as  good  condition  as  at  the 
beginning  of  the  test  and  were  evidently  good  for  the  total 
neriod  of  twelve  months  recommended  by  the  committee, 
^veral  other  members  testified  as  to  the  excellence  of  this 
compound  for  car  and  driver  brake  cylinders. 

The  report  on  "  Maintenance  of  Passenger  and  Freight 
Brakes"  was  then  read.  It  outlined  what  is  required  in  air- 
brake test  plants,  illustrated  methods  of  piping,  also  sev- 
eral portable  stands  for  brake  valves,  a  rack  for  testing 
triples,  described  methods  and  tools  required  for  yard  work, 
a  form  for  reporting  work  on  air-brakes,  methods  for  get- 
ting the  right  leverage  on  cars  and  defect  cards  for  brakes. 
The  committee  recommended  clearing  drain  eups  by  dis- 
connecting the  union,  swabbling  the  screen  with  a  wire 
brush  to  loosen  the  dirt,  and  then  blowing  it  out. 

{Concluded  on  page  83. ) 


A  Noiseless  Compound  Switching  Locomotive. 

As  most  of  our  readers  proliably  know  the  Grand  Central 
Station  of  the  New  York  Central  Railroad,  as  its  name  im- 
plies, is  located  in  the  center  of  New  York,  the  approach 
to  it  being  by  an  underground  road  which  emerges  into  the 
open  a  short  distance  nerth  of  the  station.  The  switching 
of  the  passenger  trains  requirrd  by  its  immense  traffic  must 
therefore  be  done  in  close  proximity  to  resident  streetson  each 
8ide  of  it.  Long  ago  the  use  of  sleam  whistles,  by  switching 
engines,  was  prohibited,  except  in  cases  of  great  emergency 
But  even  when  whistles  were  not  beard  the  sharp  and  loud 
exhaust  of  engines  in  starting  heavy  trains  was  and  still  is 
a  great  annoyance.  During  the  past  quarter  of  a  century 
or  more  Mr.  Buchanan,  the  Superintendent  of  Machinery 
of  this  line,  and  the  architect  of  the  celebrated  900,  has  ex- 
perimented with  and  applied  all  kinds  of  devices  to  make 
the  enginesVhich  are  .used  Pn]  the  streets  of  New  York 


noiseless.  These  appliances  had  varying  degrees  of  suc- 
cess, but  they  only  partially  mitigated  the  evil.  The 
advent  of  the  compound  locomotive  suggested  to  Mr. 
Buchanan  a  solution  of  the  difliculty,  and  some  months  ago 
he  designed  the  switching  engine,  which  is  illustrated 
herewith,  an  order  for  which  was  given  to  the  Schnectady 
Locomotive  Works,  where  it  has  recently  been  completed 
and  is  now  at  work  on  the  tracks  adjoining  the  Grand 
Central  Station  in  New  York. 

As  shown  by  the  perspective  view  the  engine  has  six 
coupled  wheels,  which  are  51  inches  in  diameter,  with 
a  total  base  of  11  feet  6  inches.  It  is  a  two-cylinder  com- 
pound, the  high-pressure  cylinder  being  19  inches,  ard  the 
low-pressure  29  inches  in  diameter  by  24-incb  stroke. 

The  special  feature  of  the  engine  is  the  arrangement  for 
making  the  exliaust  noiseless.  This  consists  of  a  receiver, 
which  is  attached  to  the  middle  of  the  cylinder  castings, 
and  is  shown  just  below  the  extended  sraokebox  in  the  per- 
spective view,  and  also  in  outUne  in  Fig.  2.  In  the  inside 
i(  has  a  horizontal  diaphragm  which  leaves  a  space  below 
it,  into  which  the  exhaust  steam  from  the  low-pressure 
cylinder  is  discharged  through  the  pipe  t>elow.    The  re- 
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Fig.  2.— Outline  of  Front  End  of  Locomotive- 

ceiver  also  has  two  vertical  diaphragms  with  holes  sLown 
in  Fig.  3.  The  exhaust  steam  enters  through  the  lewer 
pipe,  and  passes  under  the  horizontal  diaphragm  and 
through  the  boles  in  those  which  are  vertical,  and  escapes 
up  the  chimney  through  the  pipe  at  the  top,  which  has  a 
variable  exhaust,  shown  by  Figs.  4,  5  and  6 — 4 being  a  sec- 
tional view,  and  5  and  6  end  and  plan  views  respectively. 
The  upper  end  of  this  pipe  has  a  revolving  collar  or  sleeve 
on  the  outside  of  the  central  part  This  sleeve  rests  on  in- 
clined guides,  one  of  which  is  shown  in  Fig.  5.  By  turning 
this  sleeve  it  is  raised  up  through  the  action  of  the  guidee 
which  thus  leaves  an  annular  opening  between  the  sleeve 
and  the  inner  pipe,  whose  size  and  area  can  be  varied  at 
pleasure.  The  central  opening  of  the  pipe  always  remains 
the  same,  but  the  total  area  for  the  eccape  of  the  exhaust 
steam  is  increased  by  the  annular  opening  when  the  sleeve 
is  raised  up. 

In  the  perspective  view  a  relief  valve  is  shown  attached 
to  the  front  end  of  the  steam  chest.  This  valve  is  con- 
nected to  the  receivers  by  a  pipe,  which  is  also  shown  in 
the  view.  A  similar  valve  is  attacked  to' the  high-pressure 
steam  chest  on  the  other  side  of  the  engine.  The  object  of 
these  valves  is  to  maintain  the  pressure  in  the  steam  chests 
below  a  certain  limit,  and  thus  avoid  an  excessive  pressure 
in  either  of  the  cylinders,  and  a  consequent  loud  exhaust 
from  that  cause. 

The  angioe  is  provided  with  Ashton  blow  back  valves, 
which  discharge  the  escaping  steam  into  the  tender. 

The  engine  has  been  Working- very  successfully  for  several 
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Fig-  1- 
Compound   Noiseless  Switching  Locomotive,  for  the  New  York  Central  (c  Hudson  River  Railrpad 
UeBigned  by  Mr.  Wm.  Buchanan,  Superintendent  of  Motive  Power.  Built  bj-  the  Schenectady  Locomotive  Workc,  ^benectady,  N.  Y. 
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Fig.  3.  Fig.  4. 

Exhaust  Box.-Compound  Switching  Locomotive- 


weeks,  and  while  it  cannot  be  said  that  it  is  at  ail  times 
absolutely  noiseless,  it  is  true  that  the  only  time  when  any 
noise  is  heard  is  during  the  first  two  or  three  revolutions 
after  starting  when  a  very  soft  discharge  is  perceptible. 
After  that  a  person  a  few  yards  away  could  not  tell  from 
the  sound  of  the  exhaust,  that  a  locomotive  was  at  work 
near  them.  This  plao  seems  to  atford  the  means  of  mak- 
ing the  exhaust  of  locomotives  so  nearly  perfectly  noiseless 
that  It  will  not  be  a  cause  of  disturbance  or  annoyance  to 
those  who  live,  work  or  sleep  in  the  closest  proximity  to 
them.  i 

The  engine  steams  very  freely  notwithstanding  the  fact 
that  the  exhaust  is  noiseless,  but  which  seems  to  have  suf- 
ficient effort  upon  the  fire  to  maintain  steam  at  the  re- 
quired pressure,  which  is  190  pounds. 

The  following  are  the  principal  dimensions  of  this  engine: 

Oeneral    Dimenaiom, 

Ga«e Ift.smn. 

iLael  Anttirecite  coal 

vV  eight  in  working  order 125,000168. 

^  ■•      ondrlrert 12S,0001b9. 

Wheel  base. driving lift. 6 in. 

"     rigid lirt.61n. 

Cvlinder*. 

Diameter  of  cylindere 49  R.  H.    Win.  L.  H. 

Strolteof  piaioD 21  in. 

Horizontal  thickness  of  piston Sfj  in.  at  hub.  IK  in.  at  rim. 

ouunerer  of  piston  rod Wiin. 

Kind  '•       *•    Faokine  Plain  rings  of  cast  iron. 

_,  "       "    rodpaoking United  States  metallic. 

BiM  of  iteam  porta, 

U  P.  R.  H.  » In.  X  IM  in.  H.  P.  L.  H.  18  in.  xm  In. 
Sizeof  ezhanstporU.L.  P.K.  H.  aoin.  X  S  in.  B.P.L.H.  18  in.  X  3  in. 

?••    -bridges      •• min. 

ralvu. 

Kind  of  slide  valves Ricbardaon  balanced. 

Greatest  travel  of  slide  valraa ...S^ia. 

?ij*fd«  lap .U  P.  R  H. « In.  H.  P.  L.  H.  }1  In. 

lostdelap  ••     -  ••    ..L.   P.  R.  H.  ^in.  H.  P.  L.  H   t|  in. 


Lead  of  valves  in  fall  gear t^  in. 

Kicd  of  valve  stem  picking „... United  8t»t«k  metallic. 

W%eel».  etc 

Diameter  of  driving  wheeU  outside  of  tire ^1  in. 

Material   "       "  centers Steeled  caat  iron. 

Tire  held  by J-hrinkaae. 

Driving  box  material Steel  cast  iron. 

Diameter  and  length  of  driving  joamala 8  in.  dia.  >  8  in. 

"  "  "      "  main  crank  pin  joornals    5H  >n.  dia.  x  5ia. 

••     "  side  rod  "       •'  "     Msin   5»<   in. 

dla.  X  6  in.  F.  &  B. iViin. dia.  X  »H in. 

BoiUra. 

Style Wagon  top. 

Uutside  diameter  of  first  ling Suin. 

Working  uressure 18'lbe. 

Material  of  barrel  and  ontside  of  firebox Carboostetl. 

ThicKness  of  plnteaia  barrel  and  outside  of  flre  box. 

Throat 9i  ir..  balMe^'.  in . 

Firebox,  length. .;'....>..'.•. ItTkiin. 

width............. Min. 

material Carbon  steel. 

"         crown  8tayioc..S  in.  x  4<  in.  crown  ban  wvlded  at  ends. 

"         Slay  traits lla.dia. 

Tnbes.  material.. ^llb#teel  No.ll  «.  G. 

:>•*     number  of ..« 271 

•'      diameter ..      .    . 5  in. 

"     leoRttiover tubesheets..,.. .......  ...^.  ..  llfuOin. 

.  Heating  surfare,  tubes ........  ............^....U'T.taq   ft. 

flrebax ISrq.ft. 


Grate 

Exhaust  pipe*  .., 
"        nozzles. 


total. 


, Sl.«aq.fi. 

Singla.  mnfHed  tli rough  ezbann  box. 
Variable  i  IB.  and  8  in .  aia. 


Tendtr. 


«.;««•  lbs. 

•  •••-• •■•«•■••<>«■•>•. e 

•  ■•••••      •      ••■      «••••..  .«9lBa 

Jl|ia.«l>i.  X  Tin. 

lift.  min. 

X  <  IB.  X  9i  in.  angle  iron 
mxmr  bearing 
S.aW  C.8.calkMa 


•Weight,  empty 

Wheels,  number  of. 

diameter 

Joumalo,  and  length.. 

Whfel  base 

Tender  frame.  .■'.L.  W.  btand&rd.  6H  Is 

Water  capaci  ty 

Coal  "       Uel 

Total  wheel  base  of  engine  and  tendar Vft.  SHI". 

■•     length, "       52ft.  i96in. 

The  engine  house  is  fitted  with  Weatincbouse-American 

combined  brakes  on   all  drivers,   tender  and   for  train, 

magnesia  sectional  boiler  covering,  one  3-inch  Consolidated 

muffled  and  one  3-inch  Asfaton  blow  back  sofety  valve 

and  central  steel  brakebeams. 


r 
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Fig-  9.  Fig.  6. 

Variable  Exhautt--Compound  Switching  Locomotive- 
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Third  Annual  Convention  of  the  Association  of  Bail- 
road  Air-Brake  Men. 


Tbc  third  annual  convention  of  the  Asxociation  of  Railroad 
Air-Brake  Men  met  at  the  American  House.  Boston,  Mass., 
atita.  m.,  April  U,  President  Ilutchins  in  the  chair.  Prof. 
(jeorKU  F.  Swain,  of  the  Massachusetts  Institute  of  Tech- 
uolotiy  and  m»'iul)er  of  the  !>tate  Railroad  Commission,  made 
an  excellent  opening  aiidress.  in  which  he  jrave  some  tiffuros 
illustrating  the  comparative  safety  of  railroad  travel.  Much 
of  this  safely  he  attributed  to  the  etliclency  of  the  air-hrake, 
and  increased  speeds  with  safety  as  ^reat  as  at  present  he 
held  can  only  he  obtained  by  greater  intelligence  in  th»usc 
f  the  brake,  >>ettcr  maintenance,  and  a  more  general  equip- 
.  ment  of  cars  with  it.  Hence  the  importance  of  the  associa- 
tion's work.  Ue  also  believed  that  it  was  actual  economy 
for  the  railroads  to  spend  money  for  freight  brakes,  liecause 
of  the  economies  in  train  operation  resulting  therefrom,  the 
safety  and  speed,  and  even  the  decreased  headroom  reciuired 
for  overhead  bridges  when  men  no  longer  have  to  walk  on 
top  of  the  cars  of  a  train.  In  closing  his  remarks  he  wel- 
comed the  a.ssociation  to  the  city  and  expressed  the  hope 
that  the  convention  would  he  a  most  prolitable  one. 

President  Hutchins  replied  for  the  association  and  then 
proceeded  to  read  his  address.  He  spoke  of  the  rapid 
growth  of  the  a.ssociation  to  a  membership  of  over  200  in 
three  years,  its  Rood  standinc  financially,  the  value  of  its 
work  beinj;  recognized  by  the  purchase  of  the  reports  of  its 
proceedings  to  a  phenominal  extent,  and  to  the  general  in- 
tere.st  taken  in  its  work.  He  touched  on  high  speeds  and 
the  highspeed  brake,  slack  adjusters  and  other  improve 
ment.s.  but  he  emphasized  the  fact  that  the  great  work  of 
the  association  was  to  suggest  and  carry  out  in  practice 
betterments  in  the  Instruction  of  the  men  who  liandle  the 
air-brakes  and  to  attain  a  higher  standard  in  the  mainten- 
ance of  the  brakes.  To  ilo  this  they  needed  the  support  of 
superior  officials,  instruction  cars  and  test  yard.s.  .\ir  brake 
cars  should  be  ordered  to  the  head  of  the  train  and  used 
regularly.  Occasionally  we  hear  of  a  road  ordering  its  men 
not  to  use  the  air  on  freight  trains.  Instead  of  being  an 
exhibition  of  old  fogyism  it  may  be  a  punishment  for  rough 
handling  of  trains.  In  such 'cases  the  order  might  eventu- 
ally do  good  as  the  men  will  use  the  brakes  even  if  they 
have  to  steal  their  use  and  at  such  times  they  will  learn  to 
handle  them  with  care  tn  avoid  detection.  In  closing,  he 
complimented  the  association  on  the  promptness  with  which 
it  handled  its  business  last  year  and  hoped  it  would  do  as 
well  in  this  ccmvention. 

The  Secretary's  and  Treasurer's  reports  showed  the  mem 
bership  to  be  21t>,  and  the  funds  in  the  treasury,  Mari-h  'M,  to 
be  :?!>-2.-*5.  .^ince  that  date  ^1  IS  had  lieen  received,  making 
over*l,(KMMn  the  treasury.  Practically  the  entire  edition 
of  last  year's  proceedings,  2,()(K)  copies,  had  been  sold  except 
the  small  nunjber  distributed  to  the  members. 

Several  communications  were  then  read:  one  from  the  Xew 
Englanil  Railroad  Club,  invited  the  meniliers  to  attend  its 
meeting  held  on  the  evening  of  the  14th;  the  New  York 
Xew  Haven  &  Hiftford  Railroad  invited  the  association  to 
make  an  excursion  over  its  line  to  Plymouth  ;  the  Kitch- 
burg  Railro.-.d  invited  them  to  visit  the  interlocking  plant 
at  its  Boston  terminals,  and  Sherburne  &  Cotnpany  invited 
them  to  visit  its  offices  and  see  a  sanding  apparatus  worked 
in  conjunction  with  the  air-brak".  These  invitations  were 
accepted,  and  the  various  trips  taken  at  hours  that  did  not 
interfere  with  the  sessions  of  the  convention. 

The  tirst  report  of  committees  to  be  read  was  that  on 
"  Piston  Travel. "  Thi.s  report  is  a  voluminous  but  an  ad 
mirable  one.  It  di.scus8es  the  loss  of  air  in  brake  appiica. 
tioDs  when  the  piston  travels  are  uniformly  long,  the  evils 
of  various  lengths  of  travel  in  the  same  train  resulting  in- 
slid  wheels,  etc.;  lost  travel  or  that  part  of  the  travel  re- 
sulting from  slack  in  truck  bolsters,  center  plates.  l»oxes. 
deflecting  brakebeams,  etc.;  and  records  the  results  of  tests 
made  on  the  St.  Paul  &  Dululh  Hailroad,  with  cylinders 
having  indicators  attached.  Rules  are  suggested  for  air- 
brake tests  of  trains  arriving  at  division  terminals.  The 
reiHirt  closes  with  the  following  recommer.datiowi: 

1st.  That  yanl  tests  be  made  from  a  !(ri  pounds  train 
pipe  pressure  and  a  full  .service  ap|ilication.  and  piston 
travel  adjustments,  basei  on  this,  be  made  .'il.,  inches  for 
freii:ht  and  7  inches  for  passenger. 

vjfi.  That  road  tests  be  iii.ide  from  not  less  than  ."rf)  pounds 
pressure  for  freight  and  IMI  pounds  for  pas«ent:er,  and  that 
readjustments  be  maile  to  between  ."1  and  t>  inches  on  freiirht 
and  ti  and  7  ini- ilea  on  passenger  where  found  less  than  1'; 
inches  on  freight  and  5'.;  inches  on  passenger,  or  where  over 
8  inches  on  either. 

:!d.  That  hrake  cylinders  of  such  size  l>e  emploved  as  rec- 
ommended in  Westinghouse  Air  Brake  Company's  circular 
of  Dee.  I.  I«t").  thai  total  leverage  necessary  to  employ  may 
not  he  e.vctssive. 

4th.  That  lirake  rigging  (including  beamsi  of  siKlicient 
strength  be  employed  as  will  reduce  deflection  to  a  mini- 
mum. 

.")th.  That  lost  travel  due  to  truck  construction  and  wear 
be  as  much  reduced  as  possible. 

The  discussion  was  l)rief  and  was  chiefly  on  the  recoiti 
niendalion  to  use!X»  pounds  pressure  for  a  yard  test.  .*sonie 
claimed  that  it  could  not  be  obtainied  In  many  yards  because 
of  Jovr  steam  pressure,  and  others  doubted  the  wisdom 
of  it,  but  the  majority  were  in  f.ivor  of  it. 

The  next  report  to.lie considered  was  that  on  ".*slack  .Adjus- 
ters." .The  value  of  a  good  slack  adjuster  was  admitted 
but  the  committee  had  not  found  any  device  that  could  be 
pronounced  perfect.  It  deflned  what  an  adjuster  should  do 
to  fill  the  bill,  the  most  desirable  location  for  it,  and  the 
cflfeet  of  the  change  in  angularity  of  the  brake  levers  as  the 
slack  is  t.iken  up.  The  con  mi  it  tee  conducted  tests  on  this 
point  to  satisfy  the  doubting  Thomas's  and  found  the  brake 
power  was  practically  constant  for  large  variations  in  the 
angularity  of  the  levers. 

The  discussion  brought  out  nothing  new  but  served  to  em 
pha-size  the  need  of  practical  >nd  successful  devices  of  this 
kind. 

The  committee  appointed  to  formulate  a  series  of  ques- 
tions and  answers  on  the  airbrake  next  reported.  Its 
report  involved  an  immense  amount  of  labor,  but  on  account 


of  its  length — their  being  nearly  ."SOO  questions  with  their 
answers— it  could  not  be  discu.s8ed  to  advantage.  It  was 
disposed  of  by  being  ordered  printed,  and  the  committee 
requested  to  meet  after  the  .session  to  listen  to  any  argu- 
ments which  members  might  present  to  them  on  any  part 
of  the  report. 

The  second  day's  business  of  the  convention  began  with 
the  reading  of  the  report  on  "  Water-Raising  Systems  on 
Sleeping  Cars."  The  leport  describes  the  four  different 
methods  used  up  to  date,  and  illustrates  them.  If  the  com- 
mittee had  done  nothing  else,  its  work  would  have  been 
important,  as  information  along  this  line  has  not  been  com- 
plete by  any  means.  It  recommends  a  method  of  testing, 
and  closes  with  the  following  recommendations: 

1st.  That  all  water-raising  systems  using  the  first  and 
second  methods  be  changed  to  the  third  method. 

M.  That  a  duplex  air  gage  lie  placed  in  the  wash- 
room of  all  sleeping  cars  using  the  water-raising  system, 
and  that  the  red  hand  be  connected  to  the  air  pressure  tank, 
and  the  black  hand  to  the  water  tanks. 

:td.  That  the  reducing  valve  be  regulated  to  permit 
but  2<i  pounds  of  air  pressure  on  the  water  tanks. 

•  th.  That  the  air  pressure  governor  valve  and  the 
pressure  reducing  valve  be  given  a  more  accessible  location, 
and  that  "'(iovernor  Valve"  and  "Reducing  Valve"  be  plainly 
stenciled  on  the  door  of  the  liox  containing  them. 

.Ith.  Tliat  the  air  tank  lie  drained  by  removing  the 
drain  plug  each  trip. 

tith.  That  especial  attention  be  given  to  the  proper  seating 
of  non-return  check  valve  ."5. 

7th.  That  the  combination  cock  be  kept  ground  in.  and 
the  water  valves  and  pipes  be  kept  tight. 

Sth.  That  a  card  of  instructions  be  issued  for  the  in- 
formation and  government  of  employees  whose  duty  it  is  to 
care  for  the  system. 

iitb.  That  an  efficient  system  of  maintenance  be  inaugu- 
rated that  will  insure  the  air-brake  system  from  interference 
of  the  water-raising  system;  for  your  committee  believes  that 
by  such  measures  only  can  the  present  relationship  between 
the  water-raising  system  and  the  air-brake  system  be  safely 
continued. 

In  the  discussion  which  followed  Mr.  .lesson,  chairman  of 
the  committee,  said  that  the  changes  made  in  the  apparatus 
by  the  makers  ware  so  numerous  that  it  was  hard  to  keep 
posted  on  the  latest:  furthermore,  such  a  thing  as  making 
the  valves  easily  accessible,  does  not  appear  to  be  consid- 
ered, and  they  are  stuck  in  any  out  of  the  way  place.  Mr. 
Nellis  said  that  he  had  found  several  slid  wheels  caused  by 
the  device,  and  in  each  case  they  were  due  to  leakage  in  the 
non  return  check,  valve  .">.  which  in  the  operation  of  the 
brake  practically  added  the  volume  of  the  air  tanks  to  the 
auxiliary  reservoir,  and  caused  a  high  cylinder  pres.sure. 
The  sleeiiing-car  employees,  who  ought  to  know  something 
about  'he  system,  were  more  ignorant  of  it  than  any  one 
else.  It  also  developed  during  the  discussion  that  the  sya- 
tem  was  only  used   on    Pullman   sleepers  and    private  cars, 

the  Wagner  compauy  not  using  it  because  it  had  not  found 
it  satisfactory. 

The  next  report  to  be  read  was  on  the  "  Kconomical  Lubri- 
cation of  Air  brake  Cylinders."  The  committee  gave  the 
average  cost  ot  oiling  and  cleaning  an  finch  freight  cyl- 
in<ler  as  it  cents,  ami  a  10-inch  passenger  cylinder  as  12 
cents,  but  it  showed  that  where  the  freight  cylinders  were 
badly  located  the  cost  has  risen  as  high  as  t'K)  cents.  Its  ri  c- 
ommendations  cover  the  same  ground  as  the  report,  and 
are  as  follows: 

1st.  -Vir-brakc  cylinders  on  freight  and  passenger  cars 
should  never  be  oiled  without  at  the  same  time  being 
cleaned. 

2d.  Freight-brake  cvlinders  should  be  cleaned  once  every 
twelve  months  and  oiled  with  a  heavy  oil  or  light  grease 
that  is  but  little  atlected  by  changes  "in  temperature,  and 
will  not  gum  within  the  neriod  mentioned. 

.■}d.  Passenger-brake  cylinders  should  be  cleaned  and  oiled 
with  a  heavy  oil  or  light  grease  at  least  once  in  twelve 
months,  and  not  oftener  than  once  in  six  months. 

4th.  While  not  absolutely  necessary,  there  is  an  advantage 
to  be  gained  in  giving  the  piston  a  one-half  turn  every  six 
months. 

.'ith.  Greater  care  in  the  location  of  air-brake  cylinders  on 
freight  cars,  particularly  coal,  ore  and  other  special  cars, 
would  result  in  a  large  reduction  in  the  cost  of  cleaning  the 
same. 

In  the  discussion  Mr.  Pratt,  of  IheC  ttN.  W.  Railway,  said 
that  he  was  glad  to  see  a  period  of  one  year  recommended 
for  cleaning  of  freight  car  cylinders,  for  his  road  had  adopted 
that  rule  several  years  ago  and  were  satisfied  with  the  re- 
sults. .Mr.  McKee"  said  that  he  had  made  a  test  of  West 
Virginia  well  oil.  Kent's  compound,  and  another  grease,  in 
car  cylinders  on  the  (jreat  Northern  road;  after  five  montiis 
the  well  oil  had  entirely  disappeared,  the  grease  whose 
name  is  not  given  had  kept  the  packing  in  good  condition, 
but  the  walls  of  the  cylimler  showed  that  lubrication  would 
soon  be  necessary,  while  the  cylinders  to  which  Kent's  com- 
pound had  been  applied  were  in  as  good  condition  as  at  the 
beginning  of  the  test  and  were  evidently  good  for  the  total 
period  of  twelve  months  recommended  by  the  committee. 
Several  other  members  testilied  as  to  the  excellence  of  this 
compound  for  car  and  driver  brake  cylinders. 

The  report  on  "Maintenance  of  Passenger  and  Freight 
Brakes"  was  then  read.  It  outlined  what  is  required  in  air- 
brake test  plants,  illustrated  methods  of  piping,  also  sev- 
eral portable  stands  for  brake  valves,  a  rack  for  testing 
triples,  de»cril)ed  methods  and  tools  required  for  yard  work, 
a  form  for  reporting  work  on  air-brak«-s.  methods  for  itet- 
ting  the  right  leverage  on  cars  and  defect  cards  for  brakes. 
The  committee  recommended  clearing  drain  ciiiis  by  dis- 
connecting the  union,  swabbling  the  s<-reen  with  ."i  wire 
brush  to  loo.sen  the  dirt,  and  then  blowing  it  out. 
(f  'iiiii-liiileil  (III  iMiijv  s;!. ) 


A  Noiseless  Compound  Swritching  Locomotive. 

As  most  of  our  readers  probably  kn<iw  the  Orand  Central 
Station  of  tlie  New  York  Central  Hailroad,  as  its  name  im- 
plies, is  locate<l  in  the  center  of  New  York,  tlie  approach 
to  it  being  by  an  underground  roiid  which  emerges  into  the 
oi>en  a  short  distance  north  of  tlie  station.  Tlie  switching 
of  tlu-  piis.senger  trains  requirt  d  by  its  immense  traffic  must 
therefore  be  done  inclose  proximity  toresident  streets  on  each 
bide  of  it.  I-.<>ng  ago  the  use  of  steam  whistles,  by  switching 
engines,  was  pnihibited,  except  in  ca.ses  of  great  emergency 
But  even  when  whistles  were  not  heard  the  sharp  and  loud 
exhan-st  of  engines  in  starting  heavy  trains  was  and  still  is 
a  great  annoyance.  During  the  past  <)uarter  of  a  century 
or  more  Mr.  Buchanan,  the  .Superintendent  of  Machinery 
of  this  line,  and  the  architect  of  the  celebrated  999,  has  ex- 
perimented with  and  applied  all  kinds  of  devices  to  make 
the  engines'which  are  ,uaed  pnj  the  streets  of  Xew  Y'ork 


noiseless.  These  appliances  had  varying  degrees  of  suc- 
cess, but  they  only  partially  mitigated  the  evil.  The 
advent  of  the  contpound  locomotive  suggested  to  Mr. 
Buchanan  a  solution  of  the  difficulty,  and  some  months  ago 
he  designed  the  switching  engine,  which  is  illustrated 
herewith,  an  order  for  which  was  given  to  the  Schnectady 
Locomotive  Works,  where  it  has  recently  been  completed 
and  is  now  at  work  on  the  tracks  adjoinmg  the  Grand 
Central  Station  in  New  York. 

As  shown  by  the  perspective  view  the  engine  has  six 
coupled  wheels,  winch  are  51  inches  in  diameter,  with 
a  total  base  of  11  feet  ti  inches.  It  is  a  two-cylinder  com- 
I>ound,  the  high-pressure  cylinder  being  19  inches,  acd  the 
low-pressure  29  inches  in  diameter  liy  24-inch  stroke. 

The  special  feature  of  the  engine  is  the  arrangement  for 
making  the  exhaust  noiseless.  This  consikls  <if  a  receiver, 
which  is  attached  to  the  middle  of  the  cylinder  ca.stings, 
and  is  shown  just  below  the  extended  smokeliox  in  the  per- 
spective view,  and  also  in  outline  in  Fig.  2.  In  the  inside 
il  has  a  horizontal  diaphragm  which  leaves  a  space  below 
it.  into  which  the  exhaust  steam  from  the  low-pressure 
cylinder   is  di.scluirged    through  the  pipe  below.     The  re- 
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Fig.  2.-Outllneof  Front  End  of  Locomotive. 

ceiver  also  has  two  vertical  diaphragms  with  boles  si. own 
in  Fig.  IJ.  The  exhaust  steam  enters  through  the  Iswer 
pipe,  and  pai^ses  under  the  horizontal  diaphragm  and 
through  the  holes  in  those  which  are  vertical,  and  escapes 
up  tlm  chimney  through  the  pipe  at  the  top,  which  has  a 
variable  exhaust,  shown  by  Figs.  4,  .5  and  0 — 4lK'ing  a  sec- 
tional view,  an<l  ."1  and  6  end  and  plan  views  re8i)ectively. 
The  upjiereiid  of  this  pipe  has  a  revolving  collar  or  sleeve 
<in  the  outside  of  the  central  part.  This  sleeve  rests  on  in- 
clined guides,  one  of  which  i.s shown  in  Fig.  ■>.  By  turning 
this  sleeve  it  is  raised  uji  through  the  action  of  the  guides 
w  hich  thus  leaves  an  annular  opening  lielween  the  sleeve 
and  the  inner  pij)e,  whot'e  size  and  area  can  be  varied  at 
jileasure.  The  central  opening  of  the  pipe  always  remains 
the  same,  but  the  total  area  for  the  escape  of  the  exhaust 
steam  is  increased  by  the  annular  ojiening  when  the  sleeve 
is  raised  up. 

In  the  perspective  view  a  relief  valve  is  shown  attached 
to  the  front  end  of  the  steam  chest.  This  valve  is  con- 
nected to  the  receivers  by  a  pipe,  which  is  also  shown  in 
the  view.  A  similar  valve  is  attached  to'the  high-pressure 
steam  chest  on  the  other  side  of  the  engine.  The  object  of 
these  valves  is  to  maintain  the  pressure  in  the  steam  chests 
lielow  a  certain  limit,  and  thus  avoid  an  excessive  pressure 
in  either  of  the  cylinders,  and  a  consequent  loud  exhaust 
from  that  cause. 

The  engine  is  provided  with  Ashton  blow  back  valves, 
which  discharge  the  escaping  steam  into  the  tender. 

The  engine  has  been  working  very  successfully  for  several 
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Fig.  1.       ■  "^   '    . 
Compound    Noiseless  Swi-ching   Locomotive,  for  the  New  York  Central  &  Hudson  River  Railroad- 
UcsiKiied  by  Mr.  Win.  Buchanan,  Superintendent  of  Molixc  I'ower.  1  Built  by  the  Sclienecta<5y  l<oconiolivo  Works.  Scheijeciady,  N.  Y. 
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F,g    3. 
Exhaust  Box. -Compound  Switching  Locomotive 


Fig.  4. 


weeks,  and  while  it  cannot  ho  said  tliat  it  is  at  all  times 
alisolutely  noiselef5S.  it  is  true  that  tlie  only  time  when  any 
nuise  is  heard  is  during  the  first  two  or  tliiee  revolution^ 
after  starting  wlien  a  very  soft  discharge  is  perceptible. 
After  that  a  person  a  few  yards  away  could  not  tell  from 
the  sound  of  the  exhaust,  that  a  locomotive  was  at  work 
near  them.  Tliis  plan  seems  to  atford  the  means  of  mak- 
ing the  exhaust  of  lot-ouiotives  so  nearly  perfectly  noiseless 
tliat  It  will  not  be  a  cau.se  of  disturbance  or  annoyance  to 
tliii.-e  who  live,  worker  sleep  in  the  closest  proximity  to. 
them. 

The  engine  steams  very  freely  notwithstanding  the  fact 
that  the  exhaust  is  uoiseless.  but  whicli  seems  to  liave  suf- 
fieieut  etfort  U]>ou  the  lire  to  maintain  steam  at  the  re- 
quired pressure,  which  is  11)0  pounds. 

The  following  are  the  principal  dimensions  of  this  engine: 

Gimral    Dimrnsioim, 

<iaifc ...4  fi.t^h.  in. 

fu'-'l Anthracite  cckiI 

W  eight  in  working  older lii.DOi)  lbs. 

'■       on  drivers 12o.00iJlbs. 

n  heel  base,  driving 11  fi.  6in. 

"     riKid llft.6iD. 

Cyllndi  rs. 

Diameter  of  cylinders 29  H.  H.    19  in.  L.  H. 

stroke  of  piston 21  in. 

Horiiontal  thickness  of  piston 5^  in.  »l  hub,  4-^  in.  at  rial. 

Uiauieter  of  piston  rod i\i  in. 

•^ipd  "        ■'    Hacking  Plain  rings  of  cast  iron. 

„."  ■■       "    rodpackiiig L'nited  Slates  metallic. 

Size  of  steam  ports, 

L.  P.  H.  H.  20  in.  x  1%  in.  H.  P.  L.  H.  18  in.  •  m  in. 
Size  of  exhaust  ports.  L.  P.K.  H.  20in.  ■;  3  in.  H.P.UH.  18  in.  >  3in. 
■  •■     ••  bridges        " Ii6  in. 

Valrea, 

Kind  of  slide  valves  Richardson  balanced. 

Oreatesi  travel  of  slide  valves ..    5H  in. 

Outside  lap  ....U  P.  R   H.%  in.  H.  P.  L.  H.  lis  in. 

Insidelap  "     "  ••    .  .L.  P.  R.  H.  ,',  in.  H.  P.  L.  H   H  in. 


Lead  of  valves  in  full  gear  

Kind  of  valve  stem  p  ickinj; 


ii.i«>. 

...L'niicd  States   memUic. 


Diameter  of  dri vioK  nheeU  outside  of  tire. 

Material    "       "  "     centw^ .. 

Tire  held  by 

UtivioK  box  material  .^ 

iMumeter  and  leBKth  of  driving  .iournal.s. . 


51  IB. 

.Steeled  cast  iron. 

,. .'^hrinkaitc. 

.   .Steel  cast  iron. 

8in.  dia.   ■  fiu. 


main  crunk  pin  .ionrnaU    .5!.yin.(1>a.   ■  5in. 
'  side  rod  "         '  "     M;iin    .Vlj    In- 

dia.  ■   .1  in.  K.  &  B.  m  in.  dia.  ■   31*  'O 


Bailers. 


StWe. 


. .  WaKoo  Ion. 

...•Klin. 

l»i'lb». 

.Carbon  SI e«. I. 


iJuiside  diameter  of  first  riDK.. 

WorkinK  pre.s^ure     

M.tterial  of  dirrtl  iind  outside  of  Hrt-box. . 

1  hicknces  of  pl.itrs  ia  barrel  and  ou  side  of  fire  box. 

Throat  %<i  Ir ..  ImlaiK-*  ;;,  in 

Firebox,  lenKth. ........,..>,....  .      m:**,  in. 

Width .42in. 

"        material <-'arl»on  »".eeJ. 

..'i  in.  '  H  in,  crown  barf  welded  si  ends. 

.1  ill.  oia. 


crown  stayioK. 
stay  bolts 


Tubes,  material.. 

nuiiiberof 

"      diameter 

IcnKth over  tube  sheets 

Healing  surface,  tubes 

flrebox.... 

■   '■  "  total 

(irite  " 

Kxhaust  pijics  . . 
■*        noxzles 


Mil<  r'«eelNo.ll  w.«; 

2:1 

2  in. 

II  ft.Oin. 

...    ...li'T.-'isq   ft. 

1«fM    ft. 

.   I7ua.,')sq.  ft. 

Sl.St  sq.fi 

i»iDKle.  muffled  tliruiiehexhau't  ^x. 
Variabii  .1  la.  and  ts  t:i    aia. 


.«..-*  tb*. 

8 

Win. 

..Wi  iB.df".   •  :  in. 

.   .     .   .1.  ft   IV.in. 

ji  111.       *n  io.  ancle  iron 


Tvndir. 

Weight,  empty ;. 

Wheels,  number  of 

diameter *.. 

JotimaN.       ■■        and  length 

\\  h<>el  t»ase 

Tender  frame . .  -.  1...  W .  s-tandard.  6t%  ir 

trucks..  •■  obanoel  (rr>DcenTer  l>eiriiip 

Water  capacity. ^.,... liA*Vt  L*.  S.  trallois 

Coil  '■         SHtOlU 

Total  wheel  base  of  eiigiDe  and  tender IS  ft    .SU.  i  ■>, 

••     length. .. .lift.  4*„ln. 

The  engine  house  is  fitteil  with  \V«'8tinghouse-.\iuerieaii 
combined  brakes  on  all  drivers,  tender  and  for  train, 
magnesia  sectional  boiler  covering,  one  3-inrh  Consolidated 
mutHed  and  one  3-inch  Ash  tun  blow  back  sofety  valve 
and  central  steel  brakebeams. 


i.^_c 
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SECTION     A-B 


Fig    5- 


Variable  Exhaust— Compound  Switching  Locomotive 


Fig.  6 
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•■ba«riptloii.—t!.00  a  year/or (A«  United  State*  and  Canada; 
9LK  a  year  to  Foreign  Countrtea  embraetd  in  the  Unirergal 
Postal  Union. 

EDITORIAL    ANNOUNCEMENTS. 


AdTertlsenieBts. — Nothing  will  be  inserted  in  this  journal 
fm'  pay,  except  in  the  advertising  pages.*  Ttu  reading 
I  vnll  contain  only  buch  matter  aa  tee  consider  ofin- 
I  to  our  readers. 


Special  Notice.— ^s  the  American  Engineer,  Car 
Builder  and  Railroad  Journal  is  printed  and  ready 
for  mailing  on  the  last  day  of  the  moTith,  correspondence, 
advertisements,  etc.,  intended  for  insertion  must  be 
received  not  later  than  the  25th  day  of  e<tch  month. 


Csatribntioiia. — Articles  relcUing  to  railipay  rollijvg  stock 
construction  and  management  and  kindred  topics,  by 
those  xoho  are  practically  acquainted  with  these  subjects, 
are  specially  desired.  Also  early  notices  of  official 
changes,  and  additions  of  new  equipment  for  the  road  or 
the  shop,  by  purchase  or  construction. 

To  S«b«crlben.— TAe  Akzrioan  Engineer,  Car  Builder 
AND  Railroad  Journal  is  mailed  regularly  to  every 
at^scriber  each  month.  Any  subscriber  who  fails  to 
receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  detivery,  and  in  case  the  paper  is  not 
tlicn  obtained  this  office  should  be  notifUd,  so  that  the 
missing  paper  may  be  supplied.  When  a  svbscrtber 
ekanges  his  address  he  ought  to  notify  this  office  at 
once,  ao  thtU  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


The  paper  may  fr«  obtained  and  subscriptions  for  it  sent  to 
the  following  ageneies:  Chicago,  Post  Office  News  Co.,  217 
Osarbom  Street.  Loadon,  Eng.,  Sampson  Low,  Marat  on 
<ft  Co.,  Limited,  St.  Dunatan'a  House,  Fetter  Lane,  £.  C. 


The  third  annual  convention  of  the  Air- Brake  Men's  Asso. 
ciation  was  held  in  Boston  last  month,  and  we  would  di- 
rect the  attention  of  our  readers  to  the  proceedings  as  sum- 
marized  elsewhere  in  this  issue.  While  our  account  is 
neceaoarily  brief,  the  proceedings  of  the  convention  were 
of  a  high  order,  and  the  business  was  handled  in  a  prompt 
and  thorough  manner.  The  reports  presented  exhibit  the 
results  of  thorough  and  painstaking  work,  and  are  a  cr«dit 
to  the  association.  They  compare  favorably  with  the  re- 
ports to  the  other  and  older  associations,  and  in  view  of 
the  importance  of  the  subjects  with  which  the  associa- 
tion has  to  do,  and  the  excellence  of  the  work  it  has 
thus  far  accomplished,  it  certainly  merits  a  continuation 
of  its  rapid  rate  of  growth  in  numbers  and  influence. 


good,  for  it  has  been  notably  true  of  all  experimental  work 
undertaken  by  engineers  in  the  employ  of  the  government, 
that  the  time  and  money  have  been  wisely  expended.  It 
appears  that  nearly  every  nation  is  or  has  been  tardy  in 
according  to  its  naval  engineers  the  status  they  deserve, 
but  the  agitation  for  justice  to  these  officials  has  been 
strong  and  persistant.  We  trust  that  in  the  case  of  oar 
own  country  it  will  result  in  much  needed  reforms. 
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On  English  railroads  the  passenger  traffic  is  divided 
into  several  classes,  of  which  the  third  class  is  by  far 
the  most  numerous  and,  according  to  all  reports, 
the  only  profitable  one.  Of  recent  years  the  second  class 
traffic  has  dwindled  to  almoat  nothing,  and  one  would 
think  the  railroail  officials  would  be  glad  to  abandon  it. 
But  the  Great  Western  and  London  &  South  Western  roads 
have  reduced  the  second-class  fares  with  the  expectation 
of  inducing  third-class  passengers  to  patronize  the  second 
class.  It  appears  to  be  the  gen(>ral  belief  that  this  step 
may  delay,  bat  canuot  postpone  indefinitely,  the  abandon- 
ment of  the  second  class. 


The  bills  nj.v  before  Congress  known  as  the  "  Wilson- 
Squire  "  bills,  have  for  their  object  a  revision  of  such  rules 
and  regulations  of  the  navy  as  effect  the  status  and  author- 
ity of  engineers.  They  provide  for  an  increase  in  the  num- 
ber of  the  corps,  which  shall  be  in  proportion  to  the  in- 
crease of  naval  vessels;  for  the  admission  of  graduates  from 
civilian  engineering  schools  to  the  corps,  the  establish- 
ment of  an  engineering  experimental  station,  and  the 
transfer  to  the  engineer  corps  of  certain  engineering  duties 
DOW  in  other  hands.  The  fact  is  that  the  rules  as  they 
now  stand,  with  certain  unimportant  exceptions,  were 
framed  when  steam  was  only  an  auxiliary  to  sails,  and 
when  naval  engineers  had  comparatively  few  responsibili- 
ties. Now  their  duties  are  such  as  to  require,  for  the  good 
of  the  service  and  justice  to  individuals,  that  their  stand- 
ing should  be  a  higher  one  and  their  authority  greater 
than  at  present.  Judging  from  the  past  the  establishment 
of  an  experimental  station   would  he  productive  of  much 


The  scheme  of  carrying  the  cars  of  the  elevated  roads  of 
New  York  and  Brooklyn  over  the  bridge  between  the  two 
cities   so    that  passengers  can    make  a    continuous  trip 
from  any  part  of  one  city  to  any  part  of  the  other  reached 
by  the  roads,  is  one  that  might  meet  with  the  approval 
of  the  traveling  public  if  the  details  of  the  plan  were  more 
favorable  to  the  two  city  governments.    It  is  proposed 
that  the  roads  shall  pay  a  rental  equal  to  the  present 
earning  power  of  the  bridge  railroad,  the  cities  to  pay  for 
the  changes  ac   the  terminals  necessary   for   the  through 
traffic,  and  the  roads  to  charge  only  five  cents  for  a  ride 
from  any  station  in  one  city  to  the  further  bridge  termi- 
nal.   The  objection  \s  urged  that  while  this  would  elimi- 
nate the  present    bridge    fare  of  three  cents  for  such 
passengers  as  use  both  the  elevated  and  the  bridge,  it 
would  increase  the  fare  from  three  to   five  cents  to  those 
who  at  present  use  the  bridge  only.   The  rental  proposed  is 
also  held  to  be  inadequate,  especially  on  a  lease  for  as  long 
a  period  as  50  years,  and  it  is  pointed  out  that  the  cost  of 
rearranging  terminals  and  the  payment  of  damages  inci- 
dental thereto,  all  falls  upon  the  cities,  so  that  the  railroads 
obtain  the^use  of  the  bridge  without  any  or  but  little  initial 
outlay.  The  cry  is  also  raised|that  the  elevated  roads  will  not 
operate  the  bridge  road  with  the  same  regard  to  the  safety  of 
the  public  as  has  been  exercised  in  the  past,  butthatcharge 
may  surely  he  dropped  in  view  of  the  record  for  safety 
already  made  by  these  roads  in  the  conduct  of  their  busi- 
ness.   The  plan  might  be  a  good  one  if  the  details  can  be 
arranged  satisfactorily  to  |all  concerned,  and  the  elevated 
trains  sandwiched  in  between  the  regular  bridge  trains 
without  confusion  and  delay,  but  it  is  doubtful  If  the  i>er- 
centage  of  the  total  traffic  to  be  benefited  by  the  change 
is  sufficient  to  warrant  the  expense  involved  in  the  plan, 
unless  other  connections  are  made  to  the  bridge  in  New 
York  besides  the  east  side  linec. 


The  bill  introduced  into  Congress  making  the  metric  sys- 
tem compulsory  in  this  country  after  Jan.  1,  1901,  has  been 
sent  back  to  the  House  committee  and  the  probability  of  its 
being  adopted  in  this  session  is  very  slim.    It  will  be  a  good 
thing  if  it  does  not  pass  in  its  present  form.     We  believe 
that  the  ultimate  adoption  of  the  metric  system  in  this 
country  is  certain,  but  to  make  it  compulsory  and  at  such 
an  early  date  is  unwise  and  would   work  a  hardship  to 
many.    Manufacturers  who  have  considerable  foreign  busi- 
ness would  probably  reap  sufficient  benefit  from  it  to  offset 
the  expense  to  them  of  the  change,  but  there  are  many 
others  who  have  no  resulting  advantages  to  look   forward 
to,  and  these  parties  deserve  more  consideration  than  the 
bill    mentioned  gives  [them.    If   it  is  conceded  that  the 
adoption    of     the    system     will     some     time     be     an 
accomplished      fact,      then      it      is     clear      that      the 
earlier    the    change    is    undertaken    the   \ets  expensive 
it  will  be.    The  change  should  not  be  attempted  without 
plenty  of  preparation,  however,  as  without  it  the  cost 
would  be  excessive  and  needlessly  great.    Such  legislation 
as  is  desired  in  aid  of  this  movement  should  be  framt  d  on 
more  practical  lines  than  the  bill  mentioned.     The  large 
manufacturers,  if  assured  that  only  reasonable  legislation 
was  contemplated,  would   doubtless  be  able  to  suggest  the 
lines  on  which  a  satisfactory  law  could  be  framed.      They 
have  a  right  to  be  heard  in  this  matter,  for  upon  them  will 
come  the  g^eat  burden  of  a  change.     Expensive  scales, 
templates,  jigs,  drawings,   taps,  dies,  etc.,  would  have  to 
be  changed,  and  this  is  one  of  the  objections  to  a  sudden 
and  c3mpulsor7  adoption  of  the  system.    But  drawings 
become  obsolete,  and  templates  and  special  tools  wear  out, 
and  if  a  reasonable  period  is  allowed  in  which  to  effect  the 
change,   the  manufacturing  and  engineering  industries 
could  doubtless  provide  a  way  for  reducing  to  a  minimum 
the  confusion  and  expense  incident  thereto. 


LoooMonyE  obateb. 


One  of  the  subjects  selected  for  investigation,  and  on 
which  a  report  is  to  be  made  at  the  next  convention  of  the 
Master  Mechanics'  Association,  is  that  which  forms  the 
title  of  this  article.  Mr.  H.  Wade  Hibbard  is  the  chairman 
of  this  committee  from  whom,  with  the  aid  of  his  able  co- 
adjutors, an  interesting  report  may  be  expected.  There 
are  some  subjects  in  all  departments  of  human  activity 
and  knowledge  which  are  dragged  along  through  years  of 
vapid  and  fruitless  discussion,  which  is  productive  of  only 
negative  results,  and  reveals  little  more  than  the  fact  that 
our  knowledge  coDcerning  them  is  very  limited.  The  sub- 
ject of  fire  grates  sefems  to  be  one  of  this  kind.  A  vast 
amount  of  thought  and  ingenuity  has  been  exercised  in 
their  design  and  construction,  and  innumerable  patents  have 
been  taken  out  for  inventions  intended  presumably  to  im- 
prove their  operation,  but  the  fact  remains,  that  the  combus- 
tion of  coal  is  still  a  very  imperfect  and  wasteful  process. 
When  converte  1  into  gas,  very  nearly  perfect  combustion 
of  ooal  may  be  obtained,  but  when  it  is  burned  in  its  solid 
form  a  larjje  percentage  of  its  calorific  value  is  wasted.  Now 


this  is  due  very  largely,  it  is  believed,  to  what  may  be  called 
the  "environment"  of  the  fire,  and  it  seems  probable 
that  very  considerable  economy  would  be  possible  if  what 
may  he  called  the  contiguities  of  combustion  were  investi- 
gated and  adapted  to  produce  the  result  aimed  at.  Thus 
we  are  not  aware  that  any  exhaustive  exp«riments  have 
ever  been  made  to  bhow  what  is  the  most  advantage- 
ous width  of  grate  bars  and  openings  between 
them  for  burning  different  kinds  of  coal.  Obviously 
if  the  bars  are  too  thick  when  tiae  coal  is  burned 
there  will  be  an  imperfect  dissemination  of  air  through 
the  fuel,  and  if  the  openings  are  too  wide  much  of  the 
coal  will  fall  through  and  therefore  will  not  be  burned.  If 
on  the  other  hand  the  bar?  are  too  thin  and  the  spaces  too 
narrow  the  bars  may  melt  out  and  the  spaces  be  clogged 
by  ashes  or  cinders  or  both.  It  is  thought  that  the  student 
will  look  in  vain  through  engineering  literature  for  satis- 
factory information  with  reference  to  the  best  width  of 
bars  and  openings  for  burning  given  qualities  or  grades  of 
coal.  An  investigation  to  show  what  forms  and  propor- 
tions of  grates  are  best  adapted  to  burn  different  qualities 
of  fuel,  under  different  conditions,  would  involve  much 
labor  and  expense  and  it  could  hardly  be  expected  that  a 
committee  constituted  like  the  one  referred  to  could  give 
the  time  nor  has  it  the  money  for  such  research,  but  a  dis- 
tinct advance  would  be  made  if  they  should  merely  formu- 
late our  ignorance  of  the  subject. 

It  might  very  properly  be  asked  of  the  Committee  what 
are  the  best  proportion  of  grates  for  burning,  say,  buck- 
wheat, Steve,  or  run  of  mine  anthracite  coal,  or  the  different 
grades  of  bituminous,  such  as  Cumberland,  Pennsylvania, 
and  the  Western  coals,  which  clinker  very  badly.  If  in 
response  to  such  enquiries  the  Committee  would  say  that 
they  don'i  know  and  cannot  find  out  that  anyone  else  does, 
it  would  be  a  gain. 

Then  there  is  the  disputed  question  of  the  value  of  water 
grates  for  burning  anthracite.  On  some  roads  these  are 
being  abandoned,  and  ordinary  cast-iron  grates  are  used 
instead.  Of  shaking  grates  for  bituminous  coal  there  is  a 
great  variety.  Which  are  the  best  ?  The  preferences 
which  are  felt  by  different  master  mechanics  for  certain 
types  seem  to  rtst  on  mere  predilections,  which  have  little 
or  no  sound  facts  or  reasons  to  rest  on. 

Comoustion,  as  every  elementary  book  tells, us,  is  a  chem- 
ical combination  of  the  carbon  and  hydrogen  of  the  coal 
with  the  oxygen  of  the  air.  To  effect  this  combination 
they  must  be  brought  into  contact  and  there  must  be  an 
igniting  temperature.  To  produce  perfect  combustion  it 
is  therefore  of  the  utmost  importance  that  the  grate  should 
be  so  proportioned  and  constructed  as  to  admit  air  to  the 
coal  so  as  to  completely  permeate  the  whole  mass,  and. 
what  is  perhaps  of  equal  importance,  is  that  the  coal  should 
be  adapted  to  the  grate.  Every  fireman  knows  that  if  the 
fuel  which  is  thrown  on  the  fire  varies  in  size  from  large 
lumps  to  that  which  is  almost  pulverized,  that  not  nearly 
such  good  results  can  be  obtained  as  are  possible  if  the  large 
lumps  are  broken  up  and  the  coal  is  assorted,  so  that  that 
which  is  burned  is  of  nearly  uniform  size.  In  the  latter  case 
the  grate  can  be  adapted  to  the  fuel  which  is  used,  and  the 
supply  of  air  may  be  much  more  uniformly  distributed 
through  it.  This  is  impossible  if  large  lumps  are  thrown 
on  the  fire,  because  the  air  can  come  in  contact  with  the 
fuel  so  long  as  it  is  in  the  solid  foim  only  at 
its  surface,  and  this  is  much  greater  in  small 
than  in  large  lumps  in  proportion  to  their  bulk.  Thus  a 
spherical  lump  containing  one  cubic  inch  has  very 
nearly  five  square  inches  of  surface,  whereas  a  lump  con- 
taining ten  cubic  inches  has  only  about  two  and  a  quarter 
square  inches  of  surface  per  cubic  inch  of  coal.  It  is  there- 
fore very  much  easier  to  bring  the  air  into  contact  with 
the  fuel  when  it  is  broken  up  into  small  pieces  than  it  is  if 
the  fire  is  fed  with  large  lumps.  But  if  it  is  very  fin*  it 
will  pack  closely,  and  then  unless  the  grate  has  many  small 
openings  it  is  difficult  to  supply  enough  air  to  the  whole 
mass. 

To  maintain  good  combustion  it  is  essential,  too, 
that  the  temperaturs  of  the  fire  should  be  kept  above 
the  point  of  igilition.  If  the  temperature  is  reduced 
in  any  part  of  the  fire  below  the  point  at  which  the 
gases  will  bum  combustion  is  checked.  Now,  perhaps, 
few  persons  realize  how  much  the  temperature  of  a  fire 
is  reduced  when  fresh  coal  is  thrown  on  it.  It  is  not 
merely  that  the  fuel  must  be  heated  from  the  external 
temperature  to  that  of  the  fire,  but  as  soon  as  the  coal  is 
heated  it  is  converted  into  gas,  and  in  that  process  a  very 
large  amount  of  heat  is  absorbed  or  becomes  latent.  Ran- 
kin called  it  the  beat  of  gasification,  which  is  very  ex- 
pressive. This  phenomena  is  exemplified  if  we  heat  water 
in  the  atmosphere  to  a  temperature  of  212  degrees.  Todo  this 
each  pound  of  water  will  absorb  212  heat  units,  supposing 
its  temperature  was  at  zero  in  the  beginning.  If  we  con- 
tinue to  add  heat  the  whole  pound  will  be  converted  into 
steam,  whose  temperature  will  not  at  any  time  exceed 
212  degrees.  But  to  vaporize  it  besides  the  212  units  to  heat 
the  water  it  will  require  966  additional  units  to  oonvott  the 
water  into  a  gas. 

This  is  the  heat  of  gasdfioation  which  is  absorbed 
or  becomes  latent  when  the  water  is  changed  from 
a  liquid  to  a  gaseous  form.  A  similar  phenomena 
occurs  when  fresh  coal  is  thrown  on  the  fire  and  is 
converted  into  gas,  the  effect  of  which  is  to  absorb 
heat  from  the  fire.  If  the  amount  so  fed  to  the  grate  is 
excessive  the  temperature  about  the  fresh  fuel  may  be  re-  - 
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duced  below  the  ifcnitiDg  point  aod  combustion  is  thus 
partially  or  wholly  arrested.  The  fuel  and  the  grate 
should  therefore  bear  such  a  relation  to  each  other  that 
the  former  may  be  distributed  over  the  latter  and  so  that 
air  may  be  admitted  through  the  whole  mass  of  the  fuel. 
One  of  the  problems  presented  to  the  committee  then,  is 
to  formulate  such  proportions  for  grates,  as  will  most 
effectually  accomplish  this  result,  with  different  kinds  of 
coal. 

But  there  are  other  questions  relating  to  what  has  been 
called  the  environment  of  the  fire  which  ought  to  be  con- 
sidered. In  Kent's  excellent  Mechanical  Engineers'  Pocket 
Book,  he  quotes  Rankin,  who  says,  "  if  disengaged  carbon 
is  maintained  at  the  temperature  of  ignition,  and  supplied 
with  oxygen  sufficient  for  its  combustion,  it  burns  while 
floating  in  the  inflammable  gas,' and  forms  red,  yellow  or 
white  flame.  The  flame  itself  is  apt  to  be  chilled  by  radia- 
tion, as  into  the  heating  surface  »f  a  steam  boiler,  so  that 
the  combustion  is  not  completed,  and  part  of  the  gas  and 
smoke  pass  off  unbumed."  The  temperature  of  water  in  a 
boiler  with  a  steam  pressure  of  150  pounds  per  square  inch 
is  only  366  ^degrees  whilst  the  temperature  of  gaseous 
flame  is  about  4,000  degrees  it  will  therefore  be  seen  as 
observed  by  Frederick  Siemans  "what  a  queoching  effect 
the  metal  of  the  boiler,  which  is  of  course  at  the  tempera- 
ture of  the  water,  has  upon  the  flames."  He  also  called  at- 
tention to  the  fact  that  "when  flame  is  brought  into  con- 
tact with  any  solid  body,  it  is  moreorleee  quenched,  accor- 
ding to  the  subatance,  size  and  temperature  of  the  body. 
Take  any  ordinary  illuminating  gas  flame,  such,  for  in- 
stance, as  a  batawing,  and  place  a  glass  rod  or  tube  into 
the  middle  of  it,  the  flame  will  immediately  bum  dull,  and  a 
large  quantity  of  lamp-black  will  be  deposited  on  the  piece 
of  glass.  This  action  is  most  marked  when  the  rod  is  cold, 
but  takes  place,  though  in  a  less  degree,  at  any  temperature, 
for  the  reason  that  the  material  to  be  heated  is  necessarily 
always  at  a  lower  temperature  than  the  flame,  also  owing 
to  the  disturbance  in  the  combustion  caused  by  contact 
of  the  solid  substance  with  the  flame."  Continuing,  this 
distinguished  authority  announces  this  important  principle 
in  relation  to  combustion — "experiments  I  have  made," 
he  says,  "  establish  the  following  most  important  fact, 
namely,  that  a  good  flame,  or  in  other  words,  perfect  com- 
bustion can  only  take  place  in  an  open  tpace  or  in  one  of 
sufficiently  large  nze  to  allow  the  gases  to  bum  out  of  eon- 
tact  with  solid  material."  This  prinaiple,  it  is  believed,  is 
of  very  great  importance  in  the  combustion  of  coal  espe- 
cially in  locomotives,  many  of  which  necessarily  have  a 
limited  amount  of  space  in  their  fireboxes.  If  these  are  too 
narrow,  the  flame  must  come  in  contact  with  the  sides, 
and  if  they  are  shallow  with  the  crown-sheet.  Every  fire- 
man has  observed  how  prone  the  fire  in  a  locomotive  fire- 
box is  to  become  dead  along  the  sides  and  the  front  and 
back  ends  of  the  firebox. 

The  fire  here  is  in  contact  with  the  cold  surfaces,  and 
the  flame  comes  in  contact  with  solid  material.  It  would 
seem  to  be  wise,  then,  to  widen  the  fireboxes  of  locomo- 
tives, whenever  this  ia  possible,  and  give  them  ample 
depth.  This,  however,  can  only  be  done  in  new  designs, 
and  should  undoubtedly  be  aimed  at  in  all  cases.  But  can 
nothing  be  done  in  the  existing  forms  and  proportions  of 
fireboxes?  The  deadening  effect  referred  to  is  due  to  the 
contact  of  the  fuel  and  the  fire  with  the  sides  of  the  fire- 
box. This  can  be  avoided  by  constructing  the  grates  with 
dead  plates  or  firebrick  all  around  them  and  between  the 
open  part  and  the  firebox  plates.  If  these  are  inclined 
somewhat  steeply  they  will  keep  the  fuel  away  from  the 
cold  plates,  or  if  made  flat  they  will  speedily  be  covered 
with  ashes  or  cinders  which  will  have  the  same  effect. 
Combustion  in  a  very  shallow  firebox  would  undoubtedly 
be  improved  by  lowering  the  grate  below  the  sides  of  he 
firebox  when  this  is  possible.  The  principle  to  which  it  is 
intended  to  direct  the  attention  of  the  committee  is  that 
enunciated  by  Mr.  Siemans,  and  the  object  to  be  aimed  at 
is  to  construct  grates  so  as  "to  allow  the  g^ses  to  bum 
out  of  contact  with  solid  material,"  as  far  as  that  is  pos- 
sible. 

Another  matter  is  also  worthy  of  their  attention— that  is, 
the  rate  of  combustion  on  grates.  It  does  not  seem  to  be  at 
all  certain  that  the  principle  which  has  been  hastily  as- 
sumed that  the  slower  the  combustion  the  greater  is  the 
economy.  There  probably  is  some  rate  for  locomotives 
which  is  more  economical  than  any  which  is  slower  or 
faster,  and  it  may  be  that  this  rate  has  some  relations  to 
the  speed  and  the  loads  hauled .  Be  this  as  it  may  it  seems 
very  probable  that  a  grate  which  is  sufficiently  large  to  be 
economical  when  the  maximum  demands  are  to  be  made 
on  it,  would  be  too  large  for  economy  when  the  engine  is 
not  consuming  so  much  steam.  This  suggests  a  grate  of 
variable  size,  which  perhaps  is  worthy  of  consideration  by 
the  committee. 

There  has  lately  been  some  discussion  with  reference  to 
the  slope  of  grates  in  marine  boilers  and  it  has  been  advo- 
cated that  instead  of  slopinR  downward  from  the  furnace 
doors  they  should  incline  the  reverse  way.  In  locomotives 
sloping  grateA  have  always  been  made  lower  at  the  front 
end  than  behind.  Is  it  quite  certain  that  this  is  the  best 
form  of  constniction  ?  In  some  kinds  of  engines  this  is 
essential  in  order  to  get  the  rear  axle  under  the  firebox, 
but  in  some  other  types  it  would  be  a  distinct  advantage 
to  have  it  higher  in  front. 

A  collateral  subject  relating  to  grates  is  that  of  furnace 
doors.    There  can  be  no  doubt  of  the  fact  that  having  the 


furnace  door  oi>en  so  large  a  portion  of  the  time  when  a 
boiler  is  worked  the  hardest  has  a  very  deleterious  effect 
upon  the  fire.  Probably  most  engineers  would  agree  that 
the  steaming  capacity  of  a  locomotive  boiler  would  be 
greatly  diminished  if  the  door  was  kept  open  all  the  time. 
There  is  every  reason  fer  believing  that  the  deleterious 
effect  of  having  the  door  open  is  in  proportion  to  the  time 
it  is  open.  In  ordinary  hand  firing  probably  the  door  is 
open  one  third  of  the  time,  the  effect  of  which  is  just  one- 
third  as  bad  as  though  it  was  open  all  the  time.  Is  not 
some  form  of  automatic  opening  door  possible  or  some  way 
of  feeding  coal  to  the  fire  without  opening  communication 
wide  for  the  admission  of  cold  air  ? 

The  Committee  has  an  opportunity  of  making  an  in- 
teresting and  valuable  report.  ■    ■_     . 


TIlfBES. 


AN  INVESTIGATION  OF  ITS  CHARACTEBISTICS  AND  PEOPEBTIE8. 

Probably  comparatively  few  of  the  practical  railroad  men 
of  the  coimtry  are  aware  of  the  extent  of  the  work  which 
has  been  undertaken  by  the  Forestry  Division  of  the  United 
States  Department  of  Agriculture,  under  the  charge  of  the 
able  chief  of  that  division,  Mr.  B.  E.  Femow.  The  results 
of  this  work  have  been  given  to  the  public  in  a  series  of 
bulletins,  whose  value  has  probably  been  appreciated  by 
only  a  few  of  those  who  would  be  most  benefited  by  the 
wealth  of  information  which  these  bulletins  contain.  The 
conception  of  this  work  dates  back  about  ten  years,  when 
Mr.  Femow  was  first  appointed  to  the  office  he  has  since 
held.  For  several  years  no  investigations  were  undertaken 
because  the  government  authorities  would  not  supply  the 
means  for  equipping  a  laboratory  for  making  them.  In 
1890  Prof.  J.  B.  Johnson,  of  the  "Washington  University  in 
St.  Louis,  offered  to  co-operate  with  the  Forestry  Division, 
and  those  in  charge  of  it  were  enabled  to  enter  upon  the 
mechanical  tests  in  connection  with  the  physical  investiga- 
tions going  on  at  the  laboratory  in  Washington.  Since 
then  the  work  has  progressed  by  fits  and  starts,  as  best  it 
could  be  forwarded  with  the  limited  facilities  which  were 
supplied  by  those  who  control  appropriations  for  such  pur- 
poses. 

The  investigations  have  been  chiefly  in  relation  to 
Southern  timbers  owing  to  the  interest  taken  in  that 
branch  of  the  great  subject  by  Southern  railroad  com- 
panies, and  their  willingness  to  carry  material  to 
be  tested  free  of  charge.  Over  20,000  tests  of  South- 
em  pines  were  made,  and  these  were  so  thoroughly  car- 
ried out  that  '.here  does  not  now  seem  any  reason  why  they 
need  ever  be  tested  again.  Another  series  of  tests  of  bard- 
woods  and  cypress  have  been  m  ide  which,  although  not  car- 
ried out  in  so  extensive  a  scale  as  those  on  the  Scuthem  pines, 
will,  nevertheless  give  a  better  index  of  the  strength  and 
qualities  of  these  species  than  has  ever  been  obtained  be- 
fore.   These  are  now  being  put  into  form  for  publication. 

The  object  of  this  work  is  not  only  to  give  more  definite 
knowledge  of  the  range  of  strength  values  of  our  timlber, 
but  more  especially  to  establish  rules  of  inspection  which 
will  enable  a  wood  consumer  to  select  his  material  with 
knowledge  as  to  its  behavior  and  quality.  It  will  thus  be 
seen  that  this  information  will  be  of  immense  value  to  all 
consumers  of  wood,  and  this  includes  nearly  the  whole 
eoramunity,  but  it  especially  commends  itself  to  railroad 
companies,  who  are  perhaps  the  largest  consumers  of 
wood  in  the  country. 

It  is  impossible  in  a  short  article  like  this  to  give  any- 
thing like  a  complete  idea  of  the  scope  of  the  work  which 
has  been  laid  out.  It  may  be  said,  in  the  first  place,  that 
to  give  reliable  information  concerning  the  character  of 
any  species  of  timber  it  is  essential  to  test  and  examine  a 
large  number  of  specimens  of  known  origin,  with  infor- 
mation concerning  the  circumstances  of  their  growth,  so 
as  to  learn  the  causes  of  variation  in  their  properties. 
It  is  expected  by  such  a  series  of  investigations  to  answer 
some  of  the  following  questions  : 

"What  are  the  essential  working  properties  of  our 
various  woods  and  by  what  circumstances  are  they  in- 
fluenced ? 

"How  does  age,  rapidity  of  growth,  time  of  felling  and 
after  treatment  change  quality  in  different  timbers  ? 

"In  what  relation  does  structure  stand  to  quality  ? 

'  'How  far  is  weight  a  criterion  of  strength  ? 

"What  macroscopic  or  microscopic  aids  can  be  devised 
for  determining  quality  from  physical  examination? 

"What  difference  is  there  in  wood  of  different  parts  of 
the  tree? 

"How  far  do  climatic  aj}d  soil  condition  infiuence 
quality  ? 

"In  what  respect  does  tapping  for  turpentine  affect 
quality  of  pine  timber?" 

A  very  complete  system  has  been  organized  for  collect- 
ing specimens  and  making  the  tests,  the  results  cf  which 
have  been  published  in  the  series  of  bulletins  already 
referred  to. 

There  has  been  difficulty  in  persuading  the  government 
authorities  that  this  is  a  class  of  wcrk  which  is  appropri- 
ate for  a  Gfovemment  office  that  is,  that  it  has  a  sufficient 
general  interest  and  value  to  the  community  to  justify  the 
expenditure  of  public  money.  As  has  been  pointed  out, 
such  an  investigation  to  have  the  value  and  scope  which  it 
should  have,  and  to  accomplish  the  results  aimed  at,  re- 
quires that  a  very  large  number  of  tests  be  made,  with 
careful   consideration    of   all    the  attending  data.     This 


necessarily  involves  considerable  expenditure.  A  bill  to 
appropriate  $40,000  for  these  tests  hat  been  in  Congress  for 
several  sessions  without  action.  The  money  expended  in 
making  these  investigations  has  been  largely  derived  from 
the  general  funds  appropriated  to  the  Forestry  Division  of 
the  Department  of  Agriculture,  but  there  is  now  a  disposi- 
tion to  abandon  the  work  unlefs  favorable  action  can  be 
obtained  on  the  bill  referred  to  above.  Those  interested  in 
the  subject — and  this  includes  nearly  all  engineers,  rail- 
road managers,  and  especially  master  car  builders,  archi- 
tects, etc.— may  aid  in  securing  the  legislation  required  to 
continue  the  investigation  by  writing  to  their  Congressman 
commending  the  work  of  the  Forestry  Division  and  urging 
action  on  the  appropriation  required  to  continue  and  com- 
plete the  investigation  and  tests.  It  would  be  a  public 
misfortune  if  these  investigations  were  not  continued  and 
if  the  thorough  work  of  Mr.  Femow  was  left  incomplete. 


Note*. 

In  the  April  numoer  of  the  Steient  Indicator  Hr.'Win. 
Kent  has  an  article  on  the  heating  value  of  the  volatile  por- 
tion of  bituminous  coal,  in  which  he  urges  the  need  of 
data  obtained  from  actual  tests,  and  outlines  a  sieries  of  ex- 
periments which  he  thinks  would  add  greatly  to  the 
available  knowledge  on  this  subject.  He  then  says:  Two 
questions  upon  which  the  proposed  research  may  throw 
some  light  are:  (1)  What  is  the  character  of  the  volatile 
matter  of  the  more  highly  bituminous  c(fals:  and  (2)  may 
it  not  be  commercially  practicable  to  get  rid  of  the  least 
valuable  portion  of  [this  volatile  matter,  by  some  kind  of 
coking  process,  at  the  coal  mines,  and  save  freight  not 
only  upon  it,  but  also  on  so  much  of  the  fixed  carbon 
which  is  wasted  in  the  ordinary  boiler  furnace  in  the  opera- 
tion of  distilling  the  volatile  matter  ?  If  any  of  the  West- 
em  coals  containing  high  percentages  of  oxygen  contain  it 
in  such  chemical  combination  that  it  can  be  removed  at  a 
comparatively  low  temperature  at  the  coal  mine,  it  would 
appear  that  a  partial  coking  of  these  coals  at  the  mine 
would  be  commercially  practicable.  Even  if  the  oxygen 
cannot  be  removed  except  at  a  high  temperature,  it  may 
be  foimd  that  it  carries  with  it  in  distillation  the  valuable 
by-products  which  are  obtained  ia  the  Otto-Hoffman  and 
the  Semet-Solvay  coking  processes,  and  that  their  exten- 
sive introduction  in  the  West  would  pay.  There  is  a  pooei- 
bility  of  fractional  distillation  of  Western  coal*  giving 
three  valuable  products,  first,  gas  approximating  in  com- 
position to  natural  gas  or  methane,  CH^,  which  could  be 
utilised  in  factories  within  a  certain  distance:  second  .  am- 
moniacal  tar  waters,  containing  valuable  substances  for 
use  as  fertilisers  or  in  the  chemical  industries;  third, 
smokeless  coal  or  coke,  which  would  be  the  final  solution 
of  the  smoke  problem  in  the  Western  cities. 


An  official  trial  has  also  recently  been  made  of  the  Bellel 
ville  boilers  constructed  by  Messrs.  Maudsley  Sons  &.  Field, 
at  their  works  in  Greenwich,  for  the  new  twin  screw 
steamer  Kherson,  built  for  the  Russian  volunteer  fleet.  The 
following  were  the  conclusions  drawn  therefrom  : 

"  During  the  first  three  hours  the  evaporation  was  equa- 
te 9.2  pounds  of  water  p>er  ptound  of  coal  burned,  and  for 
the  first  six  hours  9  pounds  of  water.  At  the  end  of  the 
sixth  hour  the  fires  were  cleaned  out,  and  agwin  at  the  end 
of  the  tenth  hour,  and  no  allowance  was  made  in  the  weight 
of  coals.  The  mean  results,  it  will  be  seen,  are  8.88  pounds 
owaf cer  evaporated  per  pound  of  coal,  and  21 .48  pounds 
of  coal  burned  per  square  foot  of  grate  area." 

An  accouut  of  some  interesting  researches  on  the  value 
of  paints  for  ironwork,  made  by  Prof.  J.  Spranrath,  has 
recently  been  published  in  the  Iteutmihes  Bauteitung.  As 
one  result  of  these.  Professor  Spennrath  concludes  that 
none  of  the  metallic  oxides  commonly  used  combine 
chemically  with  linseed  oil.  The  drying  process  depends 
exclusively  on  an  absorption  of  oxygen  by  the  oil,  which 
is  facilitated  by  the  presence  of  the  pigment  in  a  purely 
mechanical  way.  The  value  of  the  different  pigments  used 
varies.  Thus,  zinc  white,  when  used  for  outside  work, 
rapidly  swells  to  double  its  previous  volume,  owing  to  the 
absorption  of  carbonic  acid  gas  and  water.  Sulphuretted 
hydrogen  will  cause  red  or  white  lead  to  act  in  a  similar 
way,  but,  when  pure.  Professor  Spennrath  considers  th^se 
two  latter  pigments  satisfactory.  Carbon  paints  are  very 
stable,  as  is  heavy  spar,  but  the  covering  power  of  the 
latter  is  small.  In  order  to  test  the  relative  durabiiitT  ot 
various  paints,  sheets  of  zinc  were  coated  with  a  number 
of  different  kinds.  The  zinc  was  then  dissolved  away 
by  acid,  leaving  a  film  of  paint.  All  these  films,  it  was 
found,  could  be  destroyed  by  the  action  of  dilute  nitnc 
or  hydrochloric  acids,  while  the  vapors  of  sulphuric  and 
acetic  acids  acted  similarly.  Alkaline  fluids  and  gases  also 
destroyed  the  paints  rapidly.  Pure  water  was  found  to 
t>e  more  injurious  than  salt  water,  and  hence  the  destruc- 
tive action  of  sea  water  is  to  be  attributed  mainly  to  the 
mechanical  effecte  of  wash.  Hot  water  was  found  to  act 
more  rapidly  than  cold.  The  moet  important  ditco\ery 
made  was,  however,  the  great  influence  oi  temperature. 
Films,  similar  to  thoee  already  described,  completely  loat 
their  elasticity  and  became  brittle  when  expoeed  to  a 
temperature  of  203  degrees  Fahrenheit.  There  was,  at  the 
same  time,  a  large  contraction.  Similar  effects  are  pro- 
duced by  prolonged  exposure  to  considerably  lower  tem- 
peratures.   Blistering  he  finds  to  be  due  to  the  inner  coat 
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of  paiDt  being  so  thick  that  it  has  not  hardened  thoroughly 
before  the  second  coat  is  applied. — Practical  Engineer. 


The  elevation  of  the  tracks  of  the  Pennsylvania  road 
through  Newark.  N.  J.,  will  involve  an  expenditure  of 
$3,000,000,  and  will  require  about  five  years  to  finish  ihe 
work.  Tha  elevation  will  be  about  four  miles  long,  and 
where  it  crosses  the  Passaic  River  a  four-track  bridge  will 
be  erected.  The  elevated  tracks  will  be  on  a  bank.  The 
average  depression  of  the  streets  will  be  about  5  feet,  and 
the  average  elevation  of  the  tracks  about  15  feet.  The 
plans  for  the  work  are  complete. 


The  Pennsylvania  Railroad  has  contracted  for  two  new 
ferryboats  for  service  on  its  Twenty-third  street  ferry. 
This  new  ferry,  about  to  be  established,  is  much  longer 
than  th?  present  ones,  and  to  reduce  the  time  of  the  trip 
thenewbuats  will  be  faster  than  any  now  in  the  ser- 
vice of  the  company.  They  ore  to  be  capable  of  making 
15  miles  per  hour.  This  speed  hasneces'>itated  more  power- 
ful engines,  and  they  present  some  novel  features.  The 
boats  are  to  be  206  feet  long  over  all  and  65  feet  beam,  and 
will  have  two  decks,  being  in  these  respects  identical  with 
the  company's  standard  boats.  They  will  be  propelled  by 
twin  screws  at  each  end  (or  four  .screws  in  all),  each  shaft 
being  driven  by  a  set  of  compound  condensing  engines, 
with  one  20-inch  high-pressure  cyhnder  and  two  3'J-inch 
low-pressure  cylinders,  all  of  24-inch  stroke.  The  tliree 
cylinders  will  be  connected  to  cranks  120  degrees  apart. 
Steam  will  be  furnished  by  Ward  water-tube  boilers  under 
assisted  draft  of  |-inch  of  water.  The  steam  pressure  is 
to  be  150  pounds  per  square  inch.  The  boats  are  to  be 
fitted  with  steam  steering  gear,  lighted  by  electricity  and 
heated  by  the  indirect  system,  the  fans  for  which  will  be 
driven  bv  electric  motors.  Many  of  our  readers  are  familiar 
with  the  screw  ferryboats  in  service  on  the  Hudson  River, 
in  which  the  engines  drive  a  shaft  extending  the  whole 
length  of  the  boat  and  having  a  screw  at  each  end.  The 
new  boats  have  practically  the  same  type  of  machinery, 
but  it  is  doubled,  so  as  to  get  the  increased  propelling  power 
witho|it  great  draft.  One  of  the  boats  is  to  be  built  at  the 
Cran)#  shipyards  and  the  other  by  Chas.  Hillman  Shi{v 
building  Company. 

In  maintaining  high  speeds  over  long  distances  it  is  im- 
portant-to  reduce  the  number  of  stops  and  the  length  of 
each  stop  to  a  minimum.  Stops  at  water  stations  are 
among  the  most  lengthy,  and  it  is  a  wonder  that  means 
for  taking  water  more  quickly  do  not  receive  more  atten- 
tion. The  Chicago  &  Northwestern  road  has  realized  the 
importance  of  this  matter  and  has  put  in  several  new 
water-station  outfits,  in  which  10-inch  or  12-inch  stand- 
pipes  are  used.  All  valves  and  connections  are  equally 
large,  and  as  a  result  it  has  been  found  that  water  from  a 
50,000-gallon  tank  set  23  feet  above  the  ground  can  be  de- 
livered through  a  12-inch  stand-pipe  300  feet  away  at  the 
rate  of  4,000  gallons  per  minute  ;  and  through  a  10-inch 
stand-pipe  located  800  feet  away  and  connected  to  the 
tank  by  a  12-inch  main  at  the  rate  of  3,200  gallons  per 
mina:e.  We  understand  that  tank  stops,  at  which  over 
3,000  gallons  were  taken,  have  been  made  in  which  the 
train  got  away  inside  of  three  minutes,  as  against  the  five 
to  seven  juinutes  ordinarily  consumed.  In  this  case  time 
is  saved  to  every  train  taking  water  at  the  station  by  an 
expenditure  that  we  venture  to  state  is  less  per  minute 
of  time  saved  than  can  be  effected  in  any  other  way. 


Hopper  Qondola   Car  of  60,000   Pounds   Capacity.— 
Central  Kailroad  of  New  Jersey. 


Through  th»  courtesy  of  Mr.  C.  A.  Thompson,  Superin- 
tendent of  Motive  Power  of  the  Central  Railroad  of  New 
Jersey,  we  publish  herewith  the  drawings  of  that  com- 
piny's  latest  hopper  car  of  60,000  pounds  capacity.  The 
car  is  30  feet  long  outside  of  the  end  planking,  8  feet  11 
inches  wide  outside  the  planks  and  the  sides  are  3  feet  11 
inches  high.  The  total  length  of  the  car  over  the  dead  blocks 
IS  33  feet  2  inches  and  the  width  over  the  sills  8  feet  1 1 
inches. 

The  frame  consists  of  four  ^continuous  sills,  the  center 
gilh  being  5  inches  by  9  inches  in  section  and  the  side  sills 
5  inches  by  12  inches.  At  the  beginning  of  the  hopper 
th?re  are  transverse  blocks  5  inches  by  9  inches  in  section, 
fitted  between  the  center  and  side  sills,  and  from  these  to 
the  end  sills  there  are  short  stringers.  Directly  in  line 
with  the  dead  blocks  are  "  bumper  braces"  extending  from 
the  end  sills  to  the  body  bolsters.  An  interesting  feature 
of  this  supplemental  framing  is  the  use  of  pocket  mstiogs 
at  their  ends.  In  Fig.  2  we  give  one  of  these  castings  in 
detail.  They  are  of  cast  iron,  and,  being  fitted  to  the  face 
of  one  timber  and  receiving  the  end  of  another,  they  take 
the  place  of  mortises  and  tenons,  and  faciluate  the  re- 
moval of  those  timbers  in  repairs.  The  5-inch  by  9-inch 
"  bridge  blocks,"  to  which  the  hopper  doors  Jare  hinged, 
are  also  framed  to  the  sills  by  the  aid  of  these  pocket  cast- 
ings. From  a  point  just  back  of  the  draft  gear^  and  ex- 
tending almont  to  the  center  of  the  car,  the  space  between 
the  center  sills  is  filled  in  solid  by  a  timber  9^  inches  by  9 
inches  in  section. 

The  hoppers  are  supported  by  heavy  wrought  iron  straps 
that  extend  across  the  sloping  bottom  and  up  the  inclined 
sides  to  the  side  sills  where  they  are  firmly  bolted.  The 
hopper  doors  are  held  by  a  mechanism  that  is  entirely  un- 
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Fig-  3.    Draft  Rigging  for  60,000-Pounds  Gondola  Car. 


der  tiie  floor  and  between  the  doors,  and  is  free  from  all 
danger  of  sticking.  It  consists  of  a  toggle  which  is  held 
down  by  cams  on  a  shaft  carried  in  the  plate  shown  ex- 
tending down  from  the  side  sill.  This  shaft  is  locked  by  a 
suitable  pawl  and  gravity  dog. 

The  presence  of  hoppers  makes  it  impossible  to  use  more 
than  two  truss  rods,  but  these  two  are  of  liberal  dimen- 
sions, being  H  inches  is  diameter  with  l|-inch  ends.  They 
have  been  given  a  deep  camber. 

The  draft  rigging  is  of  the  Schoen  pressed  steel  type  and 
is  illustrated  in  Fig.  3.    The  stops,  it  will  be  seen,  are  in 


list  of  professional  papers  to  be  read  at  this  session  is  as 

follows: 

Keep,  Wit-liam  J. :  Strength  of  Cast  Iron. 

Kent,  William  :  The  EfBciency  of  a  Steam  Boiler.  What 

Eldridge,  a.  H.  :  Tests  of  a  Four-Cylinder  Triole-Expan- 
sion  Engine  and  Boiler. 

Hale,  R.  S.  :  Determining  Moisture  in  Coal. 

Kettkll.  Charles  W.  :  A  Study  of  the  Proper  Method  of 
Determining  the  Strength  of  Pump  Cylinders. 

Goss,  W.  F.  M. :  The  Effect  upon  DiaKrams  of  Long  Pipe 
Connections  for  Steam  Engine  Indicators. 

Cakpenter,  R.  C.  :  a  New  Form  of  Calorimeter. 

noETMAN,  J.  D. :  A  Hydraulic  Dynamometer. 

Henderson.  George  R.  :  Spring  Tables. 

Whitham,  Jay  M.  :  Effect  of  ReUrders  in  Fire  Tubes  of 
Steam  Boilers.  .  .       „     .       .     , 

Whitham,  Jat  M.  :  Experiments  with  Mectaaoicai 
Stokers.  . ;      •  ■" 

Thurston,  R.  H.  :  Superheated  Steam. 

Bryan.  William  H.:  Western  River  Steamers.   .'  ,  - 

Alberger,  L.  R.  :  a  Self-Cooling  Condenser. 

Porter,  H.  F.  J. :  Hollow  Steel  Forgings. 

HUTTON,  F.  R. :  A  Classification  and  Catalogue  Sy»tem  for 
an  Engineering  Library.  

Murray,  Thomas  E.  :  A  Steel  Plate  Fly- Wheel. 

The  social  features  of  the  programme  and  the  excursions 
planned  give  promise  of  much  enjoyment  and  |  refit. 


Fig.  2.    Pocket  Castings. 

one  piece  of  pressed  steel  on  each  timber  and  are  set  in  at 
the  center  and  bent  over  at  the  ends  to  mortise  into  the 
timber.  They  are  each  secured  by  six  bolts.  The  drawbar 
strap  is  Mr.  Thompson's  design  and  is  made  Femi-circular 
at  the  inner  end  and  a  cast-iron  block  fitted  between  it  and 
the  follower.  This  makes  a  stronger  strap  than  the  com- 
mon construction.  A  4-inch  angle  iron  is  fitted  into  the 
face  of  the  end  sill  to  take  the  impact  of  the  bracket  of  the 
coupler. 

The  body-bolsters  are  composed  of  10-inch  by  1  inch  top 
plates  and  10-inch  by  li-inch  bottom  plates.  The  depth  at 
the  center  is  6^  inches.  The  ends  of  the  top  plates  are 
bent  over  the  ends  of  the  lower  plates,  and  it  will  alfo  be 
seen  from  the  section  in  Fig.  1  that  the  trues  rod  saddle 
castings  are  interposed  between  the  ends  of  ihe  bolsters 
and  the  side  sills. 

The  car  is  carried  on  Fox  pressed  steel  trucke,  air-brakes 
and  M.  C.  B.  type  of  couplers. 


The  St.  Louis  Convention  of  the  American  Society 
of  Mechanical  Engineers. 


The  American  Society  of  Mechanical  Engineers  will 
hold  its  seHi-annual  convention  at  St.  Louis,  Mo.,  May  19 
to  82,  1898.  The  headquarters  of  the  society  and  its  place, 
for  holding  sessions  will  be  at  U>e  Southern  Botel.    The 
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Mr.  Julian  E.  Lane  has  been  appointed  General  Man- 
ager of  the  Macon  &  Birmingham  Railway. 

Mr.  N.  E.  Matthevrs  has  been  appointed  Purchasing 
Agent  of  the  Ohio  Southern,  vice  C.  H.  Roeer. 

Mr.  John  T.  Clark  has  been  appointed  Master  Mechanic 
of  the  Northern  Ohio,  with  headquarters  at  Delphos,  O. 

Mr.  C.  a  Barnes  has  been  appointed  Division  Master 
Mechanic  of  the  Boston  &  Albany  at  West  Springfield, 
Mass. 

Mr.  Howard  James  has  been  appointed  Purchaaing 
Agent  of  the  Eastern  Railway  of  Minnesota,  with  offices  at 
Duluth. 

Mr.  Alfred  Atwood  has  been  appointed  Locomotive 
Superintendent  of  the  Mexican  Railway  to  succeed  Mr.  E. 
G.  Evens,  resigned. 


Mr.  Wm.  H.  Taft,  for  some  time  past  Acting  Superin- 
tendent of  Motive  Power  of  the  Boston  &  Albany,  has  been 
appointed  Superintendent  of  Motive  Power. 

Charles  H.  Burnett  has  been  appointed  Purchasing  Agent 
of  the  St.  Lawrence  &  Adirondac  Railway,  with  office  at 
No.  51  East  Forty-fourth  street.  New  York. 


Mr.  W.  W.  Finlay  has  resigned  the  Third  Vice-Presi- 
dency of  the  Southern  Railway,  and  it  is  said  he  will  take 
a  position  of  responsibsility  on  the  Great  Northern. 

"  Major  Edward  Leslie,  whose  name  is  well-known  to 
railroad  men  through  the  rotary  snow  plow  that  bears  his 
name,  died  suddenly  atPaterson,  N.  J.,  March  2ft. 

During  the  absence  of  President  Samuel  Spencer  in 
Europe,  Mr.  A.  S.  Andrews,  of  Raleigh.  N.  C,  First  Vice- 
president  of  the  Southern  Railway,  will  act  as  President  of 
the  company. 

Mr.  Thomas  B.  Purves,  Jr.,  Master  Mechanic  of  the  Bos- 
ton &  Albany  Railroad,  has  been  appointed  Superintend«it 
of  Rolling  Stock,  and  will  have  charge  of  both  the  car  and 
locomotive  departments.  His  headquarters  are  in  Boston, 
Mass. 

Mr.  David  B.  Carse.  General  Mana^r  of  Greenlee  Bros. 
&  Co  .Chicago,  manufacturers  of  wood  working  machinery, 
has  returned  from  a  three  months'  trip  in  Europe,  where 
he  visited  railroad  shops  and  car  works. 


The  y  ational   Convention  of  Sailrcad  Commissioners. 

The  eighth  annual  convention  of  Railroad  Commissioners 
will  be  held  at  the  ofHce  of  the  Interstate  Commerce  Commis- 
sion, No.  1317  F  street  (Sun  Building),  In  the  city  of  Wash- 
ington, D.  C.  on  Tuesday,  May  19, 1896,  at  11  o'clock  in  the 
forenoon.  The  Railroad  Commissioner*  of  all  Siates,  end 
State  officers  charged  with  any  duty  in  the  njpei  vision  of 
railroads,  are  requested  to  attend  and  participate  in  the  dis- 
cussion of  such  topics  as  may  come  before  the  conventirn. 
The  Association  of  American  Railway  Accounting  Officers  is 
also  invited  to  attend,  or  send  delegates  to  the  convention, 
and  join  in  the  consideration  of  such  questions  tf  feptcial  n 
terest  to  their  association  as  may  arise. 

At  the  last  convention  committees  were  appointed  en  the 
following  subjects  and  directed  to  report  telle  next  conven- 
tion : 

1.  Railway  statistics. 

3.  Uniform  classification. 

3.  Legislation.  . 

4  Protection    of    publie    interests  during  railway   labor 

contests.  ,      ,     .  .        -, 

5  Regulation  of  State  and  Interstate  electric  railways. 

6  Powers,  duties  and  actual  work  accomplished  by  the 
several  State  Railroad  Commissions  during  the  year. 

7.  Government  control  and  government  regulation  of  rail- 
ways. 

8.  Safety  appliances. 

9.  Pooling  of  freights  and  division  of  earnings. 

The  following  resolution  was  adopted  at  the  last  meeting  : 
"  That  a  sommittee  of  five  be  appointed  to  select  officers  for 
and  subjects  to  be  presented  at  the  next  annual  convention 
of  this  association,  to  solicit  papers  upon  the  same,  either 
from  members  of  the  association  or  from  those  not  connected 
with  the  organisation,  and  to  prepare,  as  far  as  powible,  a 
programme  of  proceedings;"  and  the  following  committee  on 
organization  and  programme  for  the  next  conTention  was 
named:  George  M.  Woodruff,  of  Connecticut;  G.G.Jordan  of 
Georgia;  Ira  B.  Mills,  of  MinnesoU;  E.  C.  Beddingfleld,  of 
North  Carolina;  Edward  A.  Moseley,  Secretary  of  the  Inter- 
state Commerce  Commission. 

Members  of  former  conventions  are  entitled  to  participate 
in  the  discussion  of  subjects  at  the  coming  meeting.  The 
various  State  Commissions  should  be  represented  by  full 
boards,  as  far  as  poteible,  and  to  that  end  all  Railroad  ComJ 
ipissiopera'are  earnestly  requested  to  attend  the  coming 
meeting. 


Mr.  T.  D.  Kline,  who  was  reported  as  having  accepted 
the  general  management  of  the  Interoceanic  Railway  of 
Mexico,  has  declined  the  position,  and  there  is  no  truth 
in  the  report  that  be  is  to  resign  as  General  Superin- 
tendent of  the  Central  of  Georgia. 


Mr.  F.  W.  Morse,  for  some  years  Division  Master  Me- 
chanic of  the  Wabash  Railroad,  with  headquarters  at  Fort 
Wayne,  Ind.,  has  been  appointed  Su  perintendent  of  Motive 
Power  of  the  Grand  Trunk  road.  He  succeeds  Mr.  Her- 
bert Wallis,  wltobas  resigned  from  that  position,  which 
he  held  since  1978. 


Mr.  George  T.  Anderson,  late  Superintendent  of  the  In- 
diana Car  and  Foundry  Company,  has  been  appointed 
Superintendent  of  the  Chicago,  New  York  &  Boston  Re- 
frigerator CojBppsny,  vice  F.  W.  Brazier,  lately  appointed 
General  ForeniWi  of  the  car  department  of  the  IlliDoie  Cen- 
tral. Mr.  Andcapn  has  charge  of  all  the  Une  cars,  as  well 
i>s  the  thops  at  VKli-first  street,  Chicago. 


Mr.  C.  M.  Higgiiwon,  after  many  years  of  service  on  th 
Chicago,  Burlington  4t  Quincy,  has  gone  to  the  Atchifon, 
Topeka  &  Santa  Fe  m  assistant  to  the  President.  Mr. 
Higginwn  has  done  much  on  the  Burlington  system  to 
establish  uniformity  and  economical  co-operation  between 
different  departments.  He  is  a  civil  engineer  and  has  had 
experience  also  in  the  locomotive  and  accounting  depart- 
ments, and  is  i^ell  fitted  in  ability  and  experience  to  fill  the 
position  to  which  he  has  been  called. 

Mr.  James  S.  Drake,  General  Superintendent  of  the 
New  Jersey  &  New  York  Railroad,  died  at  his  home  at 
Hillsdale,  N.  J.,  on  April  16.  Mr.  Drake  began  railroad 
sejvice  as  apprentice  on  the  Grand  Trunk  40  years 
ago.  He  was  afterward  Master  Mechanic  of  the  Portland 
&  Rochester  road  in  Maine.  Later  he  occupied  a  similar 
position  on  the  New  York  Elevated  Railroad,  and  in  1879 
w  ent  to  the  New  Jersey  &  New  York  as  Master  Mechanic. 
In  1880  he  was  appointed  Superintendent  aUo.  and  for 
some  years  has  given  all  bis  time  to  the  latter  office. 


Mr.  Robert  Miller,  General  Superintendent  of  the  Michi- 
gan Central,  is  hereafter  to  be  Superintendent  of 
Motive  Power  and  Equipment.  Mr.  R.  H.  L'Bommedieu, 
former  Assistant  General  Superintendent,  becomes  Mr. 
Miller's  successor  as  General  Superintendent.  Mr.  Miller's 
first  position  on  the  Michigan  Central  road  was  as  Master 
Car  Builder,  with  charge  also  of  buildings  and  water- 
works, which  position  he  occupied  for  eight  years.  In 
1884  he  was  transferred  to  the  transportation  department, 
beooming  in  that  year  Assistant^General  Superintendent, 
and  holding  the  office  six  years-  _  IiTtaking^this  new^Boaj- 
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tion  he  therefore  returns  to  a  line  of  work  in  which  he 
was  engaged  for  years. 


Mr.  Herbert  Wallis  has  resigned  from  the  position  of 
Mechanical  Superintendent  of  the  GranJ  Trunk,  after  a 
service  of  3<  years  in  that  capacity.  Mr.  Wallis  received 
bia  early  mecbanical  training  at  the  Derby  shops  of  the 
Midland  Railway.  Id  1866  he  became  foreman  in  its  Brad- 
ford shops,  and  in  1871  accepted  the  poeition  of  Assistant 
Mechanical  Superintendent  of  the  Grand  Trunk  Railway. 
In  1873  ht  was  placed  at  the  head  of  the  department.  As 
illustrating  the  growth  of  the  business  since  Mr.  Wallis  has 
been  Mechanical  Superintendent,  it  is  stated  that  the  road's 
locomotive  equipment  has  grown  from  353  to  808  engines. 
Its  passenger  cars  from  352  to  916,  and  its  freight  car  equip- 
ment from  8,078  cars  to  23,383  cars.  Because  of  tariff 
restrictious,  the  road  has  manufactured  many  of  its  sup- 
plies that  under  other  conditions  would  have  been  pur- 
chased, and  a  large  variety  of  work  has  therefore  been 
imder  his  care.  Mr.  Wallis  is  highly  esteemed  in  railroad 
and  engineering  circles.  He  was  recently  elected  president 
of  the  Canadian  Society  of  Civil  Engineers. 


Mr.  Charles  E.  Smart,  General  Master  Mechanic  of  the 
Michigan  Central,  died  at  his  home  in  Jackson,  Mich.,  on 
March  29.  after  a  short  illness.  Mr.  Smart  had  been 
General  Master  Mechanic  of  the  Michigan  Central  since 
1885.  He  was  bom  at  Rochester,  N.  H.,  in  1840,  and 
after  serving  as  machinist  apprentice  in  the  East,  went 
into  the  railroad  shops  at  Niles,  Mich.  In  1860  he  went  to 
Vicksburg.  Miss.,  working  on  the  railroad  between  Vicks- 
burg  and  Jackson,  and  shortly  afterward  went  to  Cuba  in 
charge  of  the  machinery  on  a  sugar  plantation.  He  re- 
turned to  the  United  States,  and  in  1863  worked  for  a 
short  time  in  the  Quincy  shops'of  theC,  B.  &  Q.  R.  R. 
After  another  short  period  spent  in  Cuba  be  accepted  the 
poeition  of  foreman  of  the  South  Bend  Iron  Works, 
where  ho  remained  until  1873,  when  he  became  a  locomo- 
tive engineer  on  the  Missouri,  Iowa  &  Nebraska  road.  In 
1874  he  went  to  the  Michigan  Central  as  a  locomotive  en- 
gineer, and  a  year  later  became  Master  Mechanic  of  the 
Mackinaw  Division  in  charge  of  the  locomotive  and  car 
departments.  That  office  he  held  for  10  years,  when  he 
became  General  Master  Mechanic  of  the  road. 


The  Butler  &  Pittsburg  Railway  Company  was  organised 
in  the  offices  of  the  Carnegie  Steel  Company  April  24th. 
J.  T.  O'Deil,  of  Boston,  was  chosen  President.  Andrew 
Carnegie  and  T.  M.  Carnegie,  Jr.,  are  directors.  The 
Secretary  was  authorized  to  at  once  advertise  for  bids  for 
construction  of  track  and  road  bed.  When  completed  the 
new  road  will  be  merged  into  the  Pittsburgh,  Shenango 
A  Lake  Erie  Railroad.  The  Carnegie  Steel  Company 
guarantees  the  road  at  least  three  million  tons  of  ore  a 
year.  

The  contract  for  building  the  new  passenger  station  at 
Providence,  R.  I.,  together  with  the  office  and  express 
buildings  on  either  side  of  the  station,  has  beon  let  to 
Hortons  &  Hemmenway.  of  Providence,  for  |426,00O.  The 
contractors  exp.ct  to  begin  work  immediately,  and  are 
under  obligation  to  have  the  building"  under  roof  by  Jan. 
1.  The  basements  of  the  three  structures  will  be  built  of 
Leete's  Island  granite,  and  the  walls  will  be  of  buff  brick 
with  sandstone  trimmings.  The  floors  of  the  waiting- 
rooms  and  corridors  will  be  marble  in  mosaic  patterns,  and 
the  woodwork  will  be  of  quartered  oak.  The  inside  walls 
will  be  of  enameled  tile. 


Locomotive  Boiler  with  Maeon-Work  Firebox.* 

BY  A.  80CHER,  CHIEF  ENGINEER  OF  THE    ROYAL     AUSTRIAN 
STATE  RAILWAY  IN   LARBACH. 

In  designing  tb«  locomotive  boiler  illustrated  by  Figs.  1 
and  2,  the  first  and  main  object  that  was  kept  constantly  in 
view  was  to  obtain  the  greatest  possible  safety  against  ex- 
plosion. 

That  the  boiler  with  a  stayed  firebox,  bailt  upon  the  Ste- 
phenson deaigna,  is  only  partially  satisfactory  in  this  respect 
will  be  readily  acknowledged.  Even  it^tbe  locomotive  boiler 
does  not  occupy  a  prominent  place  in  the  statistics  of  boiler 
expl38ions,  it  is  simply  that  we  have  the  conditions  under 
which  it  works  to  thank,  for  railroad  officials  exercise  the 
most  painstaking  oversight  and  most  careful  inspection  in 
connection  with  their  boilers  as  being  a  matter  of  the  utmost 
importance  to  tbemselves.  In  spite  of  this,  however,  bad 
water,  sulphurous  coal,  etc.,  give  many  unpleasant  surprises 
to  boiler  inspectors.  Hence,  there  is  no  doubt  but  that  there 
is  an  actual  and  pressing  necessity  for  a  safer  construction 
of  locomotive  boilers. 

Noteworthy  efforts  have  been  made  of  late  years  in  this 
direction  without  as  yet  having  fully  satisfied  all  of  the  con- 
ditions of  this  exceedingly  difficult  problem.  The  reason 
for  this  may  lie  in  the  fact  that  the  designs  which  have  been 
brought  out  follow  too  closely  the  common  type  of  boiler, 
by  which  a  comparatively  satisfactory  reconstruction  of  the 
existing  boiler  becomes  possible,  but  it  will  be  confined  be- 
tween limits  that  are  cramped  and  well  defined  as  to  tke 
form  which  it  shall  assume. 

From  the  following  description  it  will  be  seen  whether, 
or  to  what  extent,  this  boiler  is  an  improvement  in  form 
over  the  one  that  has  just  been  denounced,  and  which  is  the 
prevailing  type  of  the  day. 

The  construction  of  locomotive  No.  8822  of  the  Royal  Aus- 
trian State  Railway  was  completed  and  the  engine  put  into 
service  in  April,  1894. 

"The  construction  of  the  boiler  is  exceedingly  simple.  The 
shell  or  barrel  of  the  boiler  ending  in  a  smokebox,  and  the 
front  tnt>e8heet,  are  worthy  of  no  particular  attention.  The 
stayed  portion  of  the  boiler  has  been  entirely  discarded.  lu 
its  stead  a  cone-shaped  drum  is  used  that  projects  into  the 
furnace,  into  the  front  side  of  which  the  tubes  open.  This 
drum  is  placed,  so  far  as  the  products  of  combustion  are  con- 
cerned, entirely  below  the  water  level.  The  bottom  line  of 
the  cone-shaped  projection  is  straight,  while  at  the  top  it 
curves  over  the  double  angle  of^the  cone. 

A  straight  steam  collecting  drum  or  tul>e  is  used  instead 
of  a  steam  drum,  into  which  the  steam  flows  through  a  hol- 
low connection  that  is  placed  above  the  point  where  the 
most  rapid  generation  takes  place.  At  the  back  end  there 
are  the  cab  connections,  on  top  are  the  safety  valves,  while 
the  throttle  is  placed  at  the  front. 

To  this  peculiar  boiler  the  masonry  firebox  is  added.  This 
is  closed  at  the  top  by  a  semicircular  arch,  which  encloses 
the  tubesheet  drum  already  described.  The  arch  rests  upon 
brackets  on  either  side  and  is  independent  of  the  remaining 
portion  of  the  brickwork,  which  is  locked  to  the  sides  of  the 
firebox  by  special  plates.  The  brickwork  of  the  side  and 
back  walls  of  the  firebox  rest  upon  a  cast  iron  frame  that 
has  an  opening  on  the  inside  which  is  closed  against  the  dre 
itself  by  iron  plates.  At  the  front  end,  two  rows  of  bricka 
project  out  far  enough  to  protect  the  bottom  of  the  tube- 
sheet  drum  from  the  direct  action  of  the  impinging  flames. 

The  back  wall  rests  upon  a  rectangular  fire  frame,  and  is 
closed  by  a  sliding  door  whose  vertical  motion  is  controlled 
by  a  movable  Kuide,  both  guide  and  slide  being  balanced  by 
a  counterweifcht.  There  is  nothing  novel  in  the  arrange- 
ment of  the  grates,  ashpan,  clampers  and  the  sheet-iron 
casing  over  the  firebox. 

The  expansion  of  the  boiler  has  no  effect  upon  the  flrebox 
since  the  latter  is  not  connected  to  the  shell,  but  is  faatened 

•  Translated  from  the  Orgon/ftr  die  fvrUehrUU  dea  Stun 
bahHtoesen*. 


by  itself  upon  its  own  frame.  This  arrangement  has  given  n 
trouble  at  all. 

The  boiler  was  built  at  the  machine  shops  of  the  Alpine 
Mountain  Company  (Alpinen  Montangesellachaft)  at  Klagen- 
furt  in  1893.  The  sheets  are  made  of  Martin  basic  steel  from 
the  Herkunst  Works  in  Styria. 

The  two  portions  of  the  barrel  are  each  riveted  on  the 
longitudinal  seam,  and  the  same  is  done  with  both  portions 
of  the  steam  drum  ;  the  shaped  piece  on  the  latter  consisting 
of  crucible  cast  steel.  The  mean  inside  diameter  of  the 
barrel  is  3  feet  6.91  inches,  with  a  thickness  of  .43  inch.  The 
The  front  tube  sheet  has  a  thickness  of  .79  inch  and  the  back 
.43  inch;  into  these  there  are  placed  99  rolled  Mannesmann 
tubes.havingan  inside  diameter  of  1.61  inches,  and  an  outside 
diameter  of  1.81  inches,  with  an  average  length  of  13  feet  1.27 
inches  between  the  tube  sheets.     These  are  expanded  into 
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place  in  the  usual  manner  with  copper  ferrules.  The  heating 
surface  of  the  tubes  thus  amounts  to  505.9  square  feet  and  the 
total  heating  surface,  including  that  portion  of  the  tube- 
sheet  drum  that  is  subjected  to  the  direct  action  of  the  flames, 
amounts  to  518.6  square  feet.  The  steam  pressure  Is  12 
atmospheres  (180  pounds  per  square  inch).  The  boiler  was 
built  into  the  locomotive  No.  8822,  that  has  a  tender,  under 
the  direction  of  the  designers.  The  principal  dimensions  as 
compared  with  those  of  an  ordinary  boiler  are  as  follows: 

Boiler.  New.  Ordinary. 

Diameter  of  barreL 3  feet  6.Vt  inches  3  feet  6.91  inches 

Number  of  tubes. 99  99 

Otameler  of  tubes oat'lde 1. 81  inches  2. 21  inches 

inside 1.61      "  1.81      " 

tjengtb      •'      ••      Ufeetl.:!?     "  I0feet9.92      " 

HeatinK  surface  in  tubes 505.9  square  feet  481.4  square  feel 

Total  heatiog  surface 518.6       "         "  525.3       "         " 

Steam  preaenre W>  pounds  ISO  pounds 

After  a  number  of  tests  both  with  and  without  loads,  in 
all  of  which  satisfactory  results  were  obtained,  the  locomo- 
tive was  placed  in  regular  service  in  April,  1894,  and  ran 
along  with  six  sister  locomotives  doing  the  same  work. 
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remote  from  the  desinner  so  that  he  could  not  possibly  hare 
exerted  any  influence  upon  the  results  obtained  in  this  ser- 
vice work. 

After  a  service  of  seven  months  the  locomotive  was  sent 
to  the  main  shops  at  Knittelfeld,  In  order  that  a  thorough 
inspection  of  the  outside  and  inside  of  the  boiler  might  be 
made  for  the  purpose  of  ascertaining  whether  it  had  experi- 
enced any  injury. 

After  the  steam  drum  had  been  removed  it  was  possible  to 
enter  the  boiler  and  inspect  it  to  the  remotest  comer  with- 
out removing  the  tubes. 

The  sheets  of  the  boiler,  including  the  tubesheet  dram, 
showed  an  even  coating  of  scale  over  the  whole  surface  to  a 
thickness  of  about  .01  inch,  and  this  extended  up  to  about 
the  top  of  the  average  water  line. 

Since  the  coating  of  scale  showed  small  cracks,  and  as 
there  were  none  at  the  angles  where  the  three  stays  con- 
nected, it  is  safe  to  conclude  that  the  boiler  was  subjected  to 
a  slight  change  of  form  that  was  detrimental  to  it. 

In  the  steam  drum  two  flange  bolts  were  broken;  the 
reason  being  that  the  front  end  of  the  tube  was  bolted 
solidly  to  the  throttle  chamber.  Later  measurements 
showed  that  the  drum  had  expanded  by  the  heat  ^  inches 
more  than  the  corresponding  portion  of  the  boiler  between 
the  two  points  of  attachment.  After  making  an  allowance 
for  the  necessary  play,  the  locomotive  was  put  back  into 
service  without  any  improvement  being  made  in  the  boiler. 
In  the  brickwork  of  the  firebox  no  improvement  was  neces- 
sary. A  partial  change  was  first  made  after  it  bad  been  in 
service  for  1.3  months.  Accoi'ding  to  the  results  of  the  service 
as  given  in  a  report  of  a  year's  work  in  comparison  with  the 
sister  locomotives  we  have  the  following: 

Total  of 

Locomotive.  New.               six  ordinary. 

Mileage 25,405.5                           149,535.1 

Orosaloada  banled 1.907,920  tons       11,235,855  tons 

CoDSumptioD  of  coal  per  mile 31.6  pounds   35.76  pouods 

Consumption  of  coal  per  1,000  gross 

ton  miles 678.0       "       786.00     " 

This  shows  a  saving  n  oal  consumption  in  favor  of  ex- 
perimental boiler,  both  in  locomotive  mileage  and  1,000  ton 
miles,  of  about  11>^  per  cent. 

This  saving  is  not  an  inconsiderable  matter  in  itself,  but 
it  should  also  be  taken  into  consideration  that  this  was  ob- 
tained almost  entirely  with  a  low-priced  brown  coal  whose 
theoretical  calorific  power  only  amounted  to  12,220  heat 
units,  which  of  itself  was  not  at  all  favorable  to  a  better 
showing. 

OBSERVATIONS  IM  SERVICE. 

The  generation  of  steam  from  a  perfectly  cold  boiler  re- 
quired, as  was  anticipated,  from  a  half  to  three-quarters  of 
an  hour  more  time  than  with  the  ordinary  boiler,  while,  on 
the  other  hand,  after  being  housed  it^ would  .retain  its  press- 
ure for  twelve  hours,  so  that  during  this  period  the  locomo- 
tive could  be  placed  under  a  full  head  of  steam  in  a  few 
minutes. 

The  generation  of  steam  is  rapid  and  the  water  level  can 
be  kept  at  a  high  point  while  the  boiler  is  being  forced  to  the 
utmost.  That  this  is  the  case  is  proven  by  the  fact  that  in- 
vestigation showed  from  the  water  line  indicated  on  the  in- 
side of  the  boiler  that  it  had  been  run  with  the  glass  entirely 
filled.  In  this  connection  there  is  the  very  remarkable  fact 
to  be  borne  in  mind  that  there  was  never  any  water  carried 
over  into  the  cylinders. 

The  arrangement  of  the  steam  drum  must  be  considered  as 
a  fortunate  one  and  one  tending  to  collect  steam  that  is  dry. 
The  application  of  this  form  of  construction  to  the  ordinary 
locomotive  boiler  Instead  of  the  uncomely  and  wide  opening 
in  the  barrel  for  the  dangerous  vertical  steam  dome,  is  there- 
fore certainly  worthy  of  consideration. 

The  tubes  are  of  the  ordinary  thickness,  but  an  applica- 
tion of  a  thicker  tube  for  staying  purposes  to  the  outer  cir- 
cle co  uld  be  made  to  advantage.  The  bellied  form  of  the 
tubesheet  cannot  be  recommended  for  further  application 
because  the  expanding  of  the  tubes,  especially  those  farthest 
from  the  center,  is  rendered  dilBculL,  and  they  are  trouble- 
some to  keep  tight  except  by  constant  calking. 

On  sultry  summer  days  the  radiation  of  heat  from  the 
firebox,  especially  from  the  back, was  very  oppressive.  This 
difficulty  waa  effectively  met  by  the  introduction  of  a  brisk 
current  of  air  in  between  the  brickwork  and  the  casing,  but 
coupled  with  a  loss  of  heat  that  was  not  an  insignificant 
one. 

The  manner  in  which,  upon  a  further  application  of  this 
new  form  of  boiler,  the  radiation  is  to  be  checked  as  much 
as  possible,  while,  at  the  same  time,  the  action  of  the  fire 
is  to  be  increased,  will  be  developed  in  a  future  communi- 
cation. 

The  many  promising  results  that  have  been  obtained  with 
this  new  form  of  boiler  on  the  experimental  locomotive  have 
induced  the  management  of  the  Royal  Austrian  State  Rail- 
way to  build  a  similar  boiler  for  a  special  locomotive  and 
also  a  larger  one  for  a  locomotive  of  series  No.  88. 

The  first,  which  will  be  a  six-wheel  coupled  passenger  en- 
gine.will  soon  be  built  and  is  already  well  on  its  way  toward 
completion. 

It  is  clearly  to  be  seen  that  the  steam-producing  efficiency 
of  the  perfectly  water-cooled  firebox  will  be  raised  by  the 
increased  evaporation  induced  by  the  greater  length  of 
tubes  obtained  by  lengthening  the  tubesheet  drum.  The 
considerably  higher  temperature  of  the  products  of  combus- 
tion at  the  start,  due  to  the  conditions  under  which  the  fire 
burns  In  this  box  lined  with  firebrick,  requires  that  the 
tubes  should  be  slightly  longer  in  order  that  the  tempera- 
ture of  the  gases  entering  the  smokebox  shall  not  be  too 
high. 

It  has  been  thoroughly  well  established  by  experiment 
that  in  the  Stephenson  type  of  boiler  there  is  no  advantage 
in  using  tubes  longer  than  13  feet  0  inches,  as  far  as  steam 
production  is  concerned. 

With  this  new  form  of  boiler  this  length,  which  is  the 
greatest  that  is  efficient  at  present,  may  be  Increased,  and 
with  it  comes  the  possibility  that  locomotives,  like  those 
having  eight  wheels  coupled,  for  example,  which  up  to  the 
present  time  carry  a  useless  weight  of  long  tubes  in  their 
boilers,  may  be  equipped  with  boilers  that  are  CQnsidentbly 


more  efficient  as  stean  producers.  Furthermore,  the  new 
boiler  is  particularly  well  adapted  for  use  on  locomotives 
where  bad  feed  water  must  be  used,  and  where  coal  that 
contains  a  high  percentage  of  sulphur  must  be  burned. 
Finally,  the  new  new  boiler  can  well  be  used  on  construction 
locomotives,  since  these  are,  for  the  most  part,  in  the  hands 
of  careleifs  men. 


Third  Annual  Convention  of  the  Association  of  Kail- 
road  Air-Brake  Men. 


{Concluded  from  Page  76.) 

In  the  discussion  the  drain  cup  received  a  good  share  of 
attention,  and  a  number  of  members  found  the  only  satis- 
factory way  to  clean  it  was  to  take  it  down  entirely  and 
remove  the  dirt  either  with  steam  or  a  lye  bath.  Mr. 
Farmer  spoke  on  the  defect  card  and  advocated  its  use,  as 
where  brakes  could  not  be  repaired  at  the  station  where  the 
defects  where  first  noted,  either  from  lack  of  time  or  facili- 
ties, the  card  would  be  a  notification  to  parties  further 
along  the  line  to  make  the  needed  repairs.  Mr.  Frazer  said 
that  on  the  Southern  Pacific  they  used  blanks  for  reporting 
not  only  brake  defects  but  also  hot  boxes  and  drawbars 
pulled  out.  Mt.  Saunders  said  that  on  the  Pennsylvania 
road  blanks  were  used  for  reporting  by  inspectors  and  con- 
ductors. Both  had  to  report  and  their  reports  were  com- 
pared, and  if  they  did  not  agree  the  man  who  failed  to  note 
a  defect  had  to  explain.  Mr.  Hawks,  of  the  C.  &  A. Railway 
gave  an  interesting  talk  on  maintenance,  in  the  course  of 
which  he  said  that  he  had  worked  for  the  Alton  over  40 
years,  and  that  he  used  to  have  a  leather  bag  that  contained 
all  the  tools  he  needed  for  repairs.  Now,  we  must  have  test 
yards,  racks,  and  many  tools  and  appliances.  Since  he 
began  his  career  in  air-brake  work,  such  advances  have  been 
made  that  now  he  has  the  sixth  kind  of  triple,  the  sixth 
pump  and  the  third  kind  of  hose.  He  used  cards  and  blank 
reports  that  are  filled  out  and  sent  to  him.  The  chairman, 
Mr.  Brodnax,  gave  the  results  of  some  experiments  in  trans- 
mission of  air  through  three-quarter-inch  pipe  half  a  mile 
long,  with  the  idea  of  saving  expense  where  the  air  had  to 
be  carried  a  long  distance. 

On  the  third  day  of  the  convention  the  report  on  "Main 
Reservoir  and  Connections"  was  read.  The  report  is  largely 
devoted  to  the  location  of  the  reservoir  and  to  its  volume. 
The  location  preferred  is  back  of  the  «y Under  saddle,  between 
the  frames.  The  other  possible  locations  are  under  the 
moving  board  and  under  the  foot  plate.  It  should  never  be 
located  on  the  tender  if  it  is  possible  to  avoid  it.  A  large 
main  reservoir  is  advocated  for  the  following  reasons: 

1st.  Less  delay  in  getting  train  charged  for  testing. 

2d.  Increased  safety  through  ability  to  quickly  release  and 
recharge  after  any  application,  whether  for  stops,  holding 
down  grades,  terminal  tests,  break  in  two,  bursted  hose  or 
emergency  application  caused  by  engineer  or  trainmen. 

3d.  Increased  life  of  air-hose  and  air-pump,  combined  with 
greater  efficiency  of  the  latter,  and  also  decreased  wear  and 
better  performance  of  engineer's  brake  valve. 

4th.  Less  liability  for  triple  valve  to  delay  in  releasing,  , 
and  consequently  wheels  to  slide. 

5th.  Less  moisture  in  triple  valves  and  consequent  freezing 
up  in  winter. 

For  reasons  given  in  the  foregoing  the  committee  recom- 
mend: 

1st.  That  the  capacity  of  main  reservoirs  be  made  greater 
than  now  generally  employed.  Sixteen  thousand  cubic 
Inches  or  over  for  passengers,  and  20,000  cubic  inches  or 
over  for  freight. 

2d.  That  where  practicable,  they  be  placed  on  engines  and 
not  on  tender. 

3d.  That  the  air  inlet  and  outlet  be  separated  as  far  as 
possible,  and  the  outlet  be  at  the  top  of  the  reservoir. 

4tb.  That  but  two  connections  to  the  main  reservoir  be 
made. 

5th.  That  where  possible,  the  pipes  leading  from  pump  to 
reservoir  have  a  gradual  incline  for  drainage  toward  the 
latter. 

This  report  was  not  discussed  at  any  great  length  and  the 
one  that  followed,  on  "Train  Signals,"  was  not  in  type,  but 
was  read  from  the  manuscript,  and  the  members  therefore 
were  not  able  to  discuss  it. 

The  reports  of  committees  having  been  disposed  of,  the ' 
remainder  of  the  session  was  devoted  to  topical  discussions 
and  to  election  of  officers,  etc.  Nashville  was  chosen  as  the 
place  of  meeting  for  1807.  The  officers  elected  were  as  fol- 
lows :  President,  S.  D.  Hutchins  ;  First  Vice-President,  A. 
J.  Cota;  Second  Vice-  President,  C.  P.  Cass;  Third  Vice- 
President,  W.  F.  Brodnax;  Secretary,  P.  M.  Kilroy;  Treas- 
urer, Otto  Best.  Resolutions  of  thanks  were  passed  to  those 
who  had  extended  courtesies  to  the  association,  including 
railroads  that  had  furnished  help  to  committees  by  giving 
them  the  facilities  for  carrying  out  experiments. 


The  Kost  Advantageous  Dimensions  for  Locomotive 
Exhaust  Pipes  and  Smoke  Stacks.* 

BY  INSPECTOK  TB08KB. 

(CmUivued  from  page  47.1 

O.   COMPARISON  OF  THB  DIFFKRENT  FORMS  OF  STACKS. 

If  we  bring  together  the  three  forms  of  stacks  that  have 
been  considered,  their  own  diameters  and  that  of  their 
nozzles  being  the  same,  what  has  been  said  will  be  made 
clear.  A  reference  to  Plate  II.  and  the  related  Table  VII. 
brings  this  out. 

The  tables  are  ftill  of  infsrmation  in  many  ways :  First 
they  show  the  slight  rise  in  the  course  of  the  curves  of 
cylindrical  stacks  over  those  of  the  conical,  from  which  it 
again  appears  that  those  of  the  greatest  flare  have  the  high- 
est curves.  Up  to  a  certain  nozzle  distance  and  with  cer- 
tain stack  diameters  the  curves  of  the  cylindrical  stacks  are 
the  highest,  while  those  with  an  inclination  of  one  in  six  are 
the  lowest,  and  those  of  the  one  in  twelve  stacks  are  be- 
tween the  two;  then  the  first  curve  falls  below  that  of  the 
one  in  twelve  stack,  which  also  by  a  still  further  increase  of 
the  nozzle  distance  finally  falls  below  that  of  the  one  in 
six  stack.  The  larger  the  stack  and  the  smaller  the  nozzle 
opening,  just  so  much  more  striking  do  these  diflferences  be- 
come. 

The  tables  belonging  to  Plate  VII.  give  some  information 
regarding  this  noteworthy  phenomena.  They  include  the 
nozzle  distances  corresponding  to  three  forms  of  stacks 
which  have  produced  the  highest  vacuums  with  the  five 
nozzles.  These  disUnces  are  here  calculated  from  the  bot. 
tom  of  the  stack  in  order  to  keep  the  figures  smaller.  We 
next  see  that  the  maximum  is  reached  considerably  earlier 
with  the  cylindrical  stack  than  it  is  with  the  conical,  and  in 
these  latter  again  the  less  they  flare  open  at  the  top.  The 
two  conical  forms  of  stack  can  furthermore  develop  the 
same  maximum  if  the  nozzle  distance  is  correspondingly  ad. 
justed.  In  stacks  with  the  smallest  diameters  of  14.76  inches 
for  example  a  vacumn  of  4.13  Inches  can  be  obtained  with  a 
nozzle  diameter  of  3.94  inches  for  the  one  in  twelve  stacks  the 
nozzle  distance  from  the  bottom  of  the  sUck  must  be  1  foot 
9.85  inches,  for  the  one  in  six  stacks  this  nozzle  distai  ce 
must  be  2  feet  2.97  inches.  In  the  same  way  with  a  cylindri. 
c«l  stack  of  14.76  inches  diameter  we  get  a  vacuum  of  only 
0.2  inch  less  with  a  nozzle  distance,  measured  from  the  bot- 
tom of  the  stack  of  13.98  inches. 

We  see,  further,  from  Table  XIV.,  that  the  necessary 
nozzle  disUnce  for  obUining  the  highest  vacuum  with  all 
forms  of  sUckBincreascB  the  smaller  the  nozzle  diameter 


Experiments  have,  according  to  the  Improvement  Bul- 
letin, recently  been  made  by  Mr.  A.  W.  Haacke  respecting 
the  amount  of  heat  lost  by  radiati(xi  through  steam  pipes. 
The  tests  were  directed  to  determine  the  relative  losees  of 
heat  from,  first,  bare  pipes;  second,  pipes  [covered  with 
1  inch  of  insulating  composition;  and  third,  pipes  cov- 
ered with  1  inch  of  insulating  compoeition  and  three  lay- 
ers of  hair  felt.  The  testing  surfaces  consisted  of  three 
cast-iron  steam  pipes  of  S-iuch  external  diameter,  and  6 
feet  long,  with  blank  flanges  on  each  end.  The  pipes 
were  supplied  by  steam  that  had  been  dried  and  so  placed 
as  to  be  subject  to  radiation  and  conduction  under  pre- 
cisely similar  conditions,  one  being  bare  and  two  others 
covered,  as  before  mentioned.  The  results  of  the  experi- 
ment are  quite  interesting.  With  steam  at  a  pressure  of 
from  45  pounds  to  60  pounds,  out  of  a  possible  loss  of  100 
per  cent.,  as  much  as  83  per  cent,  is  saved  by  a  1-inch  cov- 
ering of.composition.  If  over  this  covering  1  inch  and  li 
inches  of  hair  felt  with  canvas  is  added,  the  extra  saving 
is  only  8J  per  cent.  If  1  pound  of  coal  is  required  to  evap- 
orate 8  pounds  of  water  into  steam  at  60  pounds  pressure, 
then  every  square  foot  of  uncovered  steam-pipe  wastes  6^ 
hundredweight  of  coal  per  year.  At  a  higher  pressure  of 
steam,  and  in  cold  weather,  this  loss  ia  even  greater. 


TABLE  Vll.— SBORTWiFD  Stacks. 

A.— Cylindrical  Stacks. 
l.-Stack  Diameter  ==  14.76  inches. 


Length  of  stack. 


Fuinength {gSfilrmii",S::: 

Shortened  11.81  inches /BeKinmng.. 

\UaxliDTmi... 
1  toot 8.87  inches I  Beginning... 

\  Mazimnm... 
1  foot 3.56 inches  /Be»toning... 

\ltazimam... 

ToUl  fall  In  the  vacuum  for  the  beginnings. . 


Nossle  Diameter*  ia 
iodaes. 


S.9I  1.SJ4.74|5.12|5.51 

3.7U(  04  4. .T  4.45  1.45 
3.94  4.26l..')7  4  6.'.  1.57 
3  92 
4.29 
3.41 
4.13 


3.11  3.4313.74  3  86 
S.7«  4.02J1.331.34 
2.52  2.813.113 
3.5S3.gS  4.10  4.13 

1.5' 


2.13 


1.85^2.13  2.36  2.52 
3.35  3.5913.57  3.94  3.83 


2.19 2.24  2.09  1. 9S 


2.— Stack   Diameter  =  15.75  laches. 


Length  of  stack. 


Full  length /Beginaing.. 

\  Maximum.., 

Shortened  11.81  inches (  BeKinning... 

I  Maximum... 

.^.         1  foot  8.87  inches /  BeKinnioR... 

I  Maximum. . 

**         2  feet  3.S6  inches (Beginning.. 

\  Maximum.. 

Total  fall  in  the  vacuum  for  the  begmnings. 


Nozzle  Diameters  in 
Inches. 


S.Mll.SXll.Tl  5.12 


3.4313  76  4. 
3.74  4.(16  4 
,2.8213.11  3 
3.5818.89  1 
2.20  2.48  2 
3.44I3.714 
1.34  1.61  1. 
3.25  3-643. 


091.23 

s:  i..")! 

43  3.62 
18  4.27 
7813.02 
4.13 
2.11 
3.M 


2.09  2.162. 20  2.12 

i        1 


5.51 


4  29 

1.45 
3.74 
1.21 
S.l» 

i.et 

2.S2 
3.83 

(.87 


NOTB.— The  flijures  «ive  the  vacuum  in  inches  of  water  at  the 
beginning  >vitb  a  nozzle  position  of  1  ft.  6.9  in  ,  and  the  maximum 
values  obtained,  whotecorrespondiog  nozzle  location  vaiies  with 
the  diameter  of  the  stack. 

3.— Stack  Diameter  —  16.73  iochea 


Length  of  Stack. 


3.9414.33 


Shortened  11.81  inches {  gffi'^^" 


1  foot  iSSl  inches 
S  feet  3.68  inches 


/Beginning. 

'  \ Maximum. 

I  Beginning  . 

\  Maximum . 


Total  tall  in  the' vacuum  for  the  beginnings.  2.06  j.U  2.17't.W 


Nozzle  di%meter«  in 
inches. 


4  74>5.I2|S.H 


803 


3.113.45 

3.S03.84 

2  48  2. 

3.393.70 

1.89  2.17 

3.273.52 

1.0611.34 

3.033.37 


S.78'3. 
4.134. 
113. 
3.964, 
2.462. 
3.9*3 
1.61  1 
3.68  3. 


M4.04 
294.33 
303.43 
(»!4.I3 
682.83 
963.94 
2.05 
3.80 


4.— Stack  Diameter  -  17.72  Inches. 


Length  of  Stack. 


Nozzle  diameter*  ia 
inches. 


3.9414.33  1.74 


5.12 


Full  length.. 


\  Beginning, 
I  Maximum. . 


Sh.rtenodll.8toches (SSSSuT.. 

••       IfootSinche* {SSlmn"!":: 

••       2  feet  3.56  inches...  {  «^|;«-    ■ 


2.80:3.11 
.  3.2513.56 
.  2.17  2.46 
.  3.17I3.4O 
.11.57  1.83 
.  3  05  3.39 
.  0  85  1.04 
.2.83,3.17 


3.45 
3.90 
2.78 
3.82 
2.11 
3. 72 
1.26 
3.50 


Total  fall  in  the  Tacnam  for  the  beginning*.  1.96!2.e7|2.19 

I        I        I 


623 


3. 
4.06 

■2.9! 
4  00 
2.32 
3  90 
1.46 
3.66 


2.16 


5.61 


74 
4.09 
3.11 
4.06 
2.48 
3.98 
1.63 
3.82 


2.11 


*  Paper  read   before  the  Oerman   SocietT  of   Mechanical    Bn- 

Sneers.  and  published  in  Qlaaers  Annalen  fur  Ot-werbe  Mud 
smoeaea. 
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TABLE  VIII.    B.— CJomcAi.  Stacks  with  an  Ikounatioi*  of  1 

IMI2. 

1.— Stack  Diameter  =  1L81  incbes- 


LenKth  of  stack. 


S.9l4.S3ll.74S.12S.ai 


rBeKinntns. 
I  Mazimam. 


Fall  length 

Shortened  11.81  iaehe. ISSjP^ifi 

1  foot  8JSI  inches. 
"  2  feet  3.S6  inches  . 


Maximum 
Beginning. . . 
MszimTim... 
Beginning. . . 
Maximum... 


Total  (all  in  the  racaam  for  the  begiBnings, 


tlozzle  diameters  in 
inches. 


4.49 
4.90 
3.81 
4.49 
3.23 
4.06 
2.4* 
3.64 


1.9215.35 
5 


4 

4.86^5.U 


2.09 


5.66 
4.63 


2.20 


3.90 
4.63 
3.0s 
4  00 


i.32 


96 


2.34 


5.65 
5.67 
4.82 
U^5.»4 
06  4.11 
63  4.49 
19^3.29 
3.86 


2.26 


2.— Stack  diameter  =  12.8  inches- 


Length  of  stack. 


3.94  4.33  4.74^.12  5.51 


/  Beginning... 


Full  length \Maximum. 

Shortenel  11.81  inches {wS!iSnm:: 

-     ••  1  foot  8.87  inches.  ..{B^SS^^;- 

..  2f.et3.56mches...]gra^PS!S^:; 

Total  fall  in  the  vacuum  for  the  beginnings. 


NozEle  diameters  in 
inches. 


the  steam  pressure  remaining  the  same.  Thus,  for  example, 
suppose  the  noEzle  diameter  drops  from  5.51  inches  to  3.M 
inches  the  amount  of  steam  delivered  falls  to  about  ooe-half 
and  the  nozzle  distance,  measured  from  the  bottom  of  the 
stack,  with  a  dismeter  of  14.76  inches,  increases  as  follows: 

Cjlindrical    stack  from  10.04  inches  to  13.96  inches. 

One  la  twelve    "  "     17.92  "21.85       ••   . 

"     •'  six  "  "    23.<3       "     "  26.97      "   >- 

Thus,  in*  all  three  cases  the  variation  is  about  the  same,  or 
3.91  inches.  This  increase  of  the  nozzle  position  shows  that , 
according  to  Section  VIK.,  the  stream  of  steam  issuing  from 
a  small  nozzle  under  otherwise  equal  conditions  forms  a 
smaller  cone  than  that  issuing  from  a  larger  one,  so  that 
with  the  same  location  of  the  nozzle  the  full  section  of  the 
stacktls  filled  later,  which  means  that  it  is  filled  at  a  greater 
distance  from  the  nozzle  opening.  Finally,  Table  VII.  also 
shows  that,  with  the  nozzle  in  the  same  position  and  within 
the  limits  recommended   above   for  practical    work,  the 

TABLE  X.  ~ 


cylindrical  stack  produces  the  highest  vacuum,  its  diameter 
being  equal  to  that  of  the  waist  of  the  others,  yet  with  the 
sharpest  taper,  as  well  as  with  the  least,  the  vacuum  pro- 
duced can  be  equalized,  provided  that  the  nozzle  diameter 
is  properly  proportioned  to  the  stack  diameter. 

IV.— EXPKBIMKNT8  IN     THE    8HOBTEKKD    STACKS. 

The  experiments  with  the  IS  stacks  heretofore  discussed 
were  now  extended,  so  that  the  whole  series  was  repeated 
with  stacks  shortened  an  equal  amount,  M  follows : 


1.  By  a  shortening  of  11.42  inches.  "1 

2.  Br  additional  shortening  of  7.87  inches.  > 


Totol. 


4.06 
4.63 
3.46 
4 

2.85 
4.(13 
207 
3.60 


2.01 


4.49 
5.03 
3.84 
4.65 
3.19 
4.31 
2.40 
3.89 


4.9t 


5.41  S.49 


5.15 


4.25 
4.96 
3.58 
4-53 

2.78 
4-OlJ 


4.49 
5.07 
3.82 
4.63 
3.03 
4.13 


2.18 


2.1s 


5.24 
5.43 
4.61 
6.02 
3.98 
4.61 
3.19 
4.04 

!.05 


3.— Stack  diameUr  =  14.76  inches. 

■'■ 

.:.,.,..  Length  of  stack.    :.•■.: 

Nozzle  diameter  in 
Inches. 

--   ^-l                                                r    --     -■ 

3.94 

4.33 

4.71]5.12 

5.51 

Shortened  11.81  inches. (mSM:::: 

"  1  foot  8.87  inches.  ..  | gggf "jj*;;  • 
"        2  feet  3.56  inches. ..{Begg^lSI::: 

1  iTotal  fall  in  the  vacuum  for  the  beginnings. 

8.25 
4.13 
2.66 
3.88 
2.00 
3.62 
1.42 
3.39 

1.83 

3.62 
4.49 
3.02 
4.22 
2.40 
3.96 
1.09 
3.64 

1.93 

4.06 
4.91 
3.39 
4.S9 
2.74 
4.30 
1.99 
3.90 

2.07 

4.33 
5.11 
3.66 
4.75 
3.00 
4.41 
2.22 
4.04 

2.11 

4.49 
5.12 
3.86 
4.78 
3.23 
4.41 
2.14 
3.98 

2.05 

Redaction  of  vacnnm 

n  inches  as  the 

resnlt 

of  a 

Exhaust 

further  shorteninK  of  the  cylindrical  and  conical 
stacks  by  15.75  inches,  with  a  nozxle  location  of  18.9 

Nozzle. 

Diametei . 

inches  below  the  bottom  of  the  same. 

Shortened 

Shortened 

Shortened 

1L81  in. 

19.68  in. 

27.56  in. 

Inches. 

Cyl. 

1*. 

i 

Cjl. 

i'. 

I 

Cyl 

A 

i 

3.94 

0.61 

0.51 

0.37 

1.22 

1.00 

0.75 

2.09 

1.63 

1.18 

4J3 

0.65 

0.53 

0.41 

1.28 

1.06 

0.81 

2.15 

1.73 

1.30 

4.74 

0.67 

0.59 

0.45 

l.S 

1  18 

0.89 

2.20 

1.93 

1.42 

S.U 

0.61 

•  61 

0  49 

1.22 

1.22 

0.96 

2.13 

1.96 

1.52 

5.51 

0.56 

0.61 

0.51 

1.10 

1.29 

0.S8 

1.97 

1.S7 

1.54 

TABLE  XI. 


ToUl  Shortening. 

Cylindrical. 

Conical,  A. 

Conical,  i. 

11.81  mcbes. 
19.68       " 
27.56       •• 

0.0523  inch. 
0.0624     " 
0.0765      •' 

0.0483  inch. 
0.0685      " 
0.0672      " 

0.0378  inch. 
0.0446      •• 
0.0617      •• 

,  27.16  inches. 
3.    •'  ••  "  ••7.87 

AM  of  the  shortened  stacks  were  tested  with  the  e 
nozzles  under,the  same  conditions  as  t>efore.  The  resalts 
obtained  for  each  of  the  three  forms  of  stack  are  given  in 
Table  X.  and  XL,  andjfor  the  two  nozzle  positions  in  the 
accompanying  Tables  Vll.  to  IX. 

As  a  first  result  of  the  shortening  of  the  stack  there  was  » 
very  noticeable  diminution  of  the  vacuum  produced.  This 
reduction  was  not  <^  an  exact  ratio  to  the  amount  of  short- 
ening, but  was  somewhat  greater,  as  will  be  seen  from 
table  X. 

For  each  inch  of  shortening  in  the  ab«ve  table  the  vacnan 
falls  about  as  given  in  table  XI. 

We  see  that  this  fall  in  the  vacuum  is  considerably   more 
for  the  cylindrical  stacks  than  it  is  for  the  conical  ones  ;  and 
for  the  latter  the  loss  is  the  greater  as  the  opening  at  tbc  4 
top  is  narrower. 

Thus  we  find  a  skillfully  demonstrated  refutation  of  the 
proposition  erroneously  stated  by  Zenner,  that  the  height  of 
the  stack  has  a  very  subordinate  influence  upon  the  action 
of  the  blast  nozzle. 

This  is  shown  still  more  clearly  in  Fig.  36.  It  gives  the 
fall  in  the  vacuum,  with  cylindrical  stacks  having  a 
diameter  of  17.72  inches  and  an  original  length  of  7  feet  4.6 
inches,  or  five  times  the  diameter,  that  are  gradually  short 
ened  to  nothing,  The  three  curves  show  the  vacuums  pro- 
duced with  nozzle  openings  of  3.94  inches,  4.74  inches  and 
5.51  inches.  Their  co-ordinates  were  obtained  on  the  expert 
mental  apparatus  under  the  same  conditions  as  the  rest  o 
the  data. 


4.— Stack  diameter  =  15.75  inches. 


TABLE  XI v.— Comparison  op  the  Hiohbst  Indicated  Vacutjvb  and  thk  Corrkspondino  Distancbs  of  the  Exhavst  Nocelks 
:  FROM  the  Lower  Ends  or  stacks  op  Eqcal  Diamcters. 

(a)  Fall  Length  Stacks. 


Length  of  stack. ' 


3.94  4.33  4.74]5.12|5.51 


iis.11  i^^^i,  I  Beginning. . . 

Pall  length iMaximnm... 

Shortened  11.81  inches. {  w^fmum;::; 

"  lfoot8.87  inches....!  Km",S-.: 

.,.»•       2  feet  3.56  inches....  {g^?S|f«:; 


Noszle  diameter  in 
inches. 


2.82 
3  78 
2  30 
3 
1.81 
3.46 


3.17 
4.13 
2.64 
3.96 
2.11 
3.78 


1.181.42 
3.193.52 


Total  fall  in  the  vacuum  for  the  beginnings.  1  '64  1.75 


Stacks. 


3.583. 
1.55  4 
3.003 
4.36  4 
2.40  2 
4.134 
1.651 
3.84  3 


l.» 


4  06 
4.74 
3.45 
4.51 

2.85 
4.30 
2.09 
3.98 

1.9S 


Diam.  I      Shape. 


TABLE  IX.   C— Conical  Stacks  with  an  iNCLiNAnoH  of  1  ni  0. 
•.    '  f^-:  1.— Stack  Diameter  — 11.81  inches.  .   ';;■?;.'''■ 


Inches. 

(  Cylindrical. 
13.78  {  Conical  A.. 

Cylindrical. 
14.76  -'  Conical  A 

Cylindrical. 
US.  75  {  Corneal  A 


Length  of  Stack.^ 


innirth  /Beginaing.. 

'*"K"'° \Maximnm.. 


Nozzle  diameter  in 
inches. 


Exhaast  Kozzle  OiaoetArs. 


3.94  in. 


4.S3in. 


4.74  in. 


5.12  in. 


6.51  in. 


B      i     J  a 
9  "BS 

g  SS 

>        z 

.  Inches..  Inches.  Inches.  Inches.  Inches.  Inches. 


a 
a 
0 


«o 

li 


•s 

SS 


'  Inches. 

Inches. 

8.86 

4.29 

18.70 

4.78 

23.43 

4.77 

13.98 

4.26 

21.85 

4.49 

96.97 

4.53 

18.70 

4.06 

S.OO 

4.13 

30.51 

4.15 

8.47 
18.31 
23.01 
13.78 
21.65 
26.36 
18.70 
2S.U) 
30.51 


4.59 
5.14 
5.15 
4.57 
4.91 
4.92 
4.37 
4.55 
4.57 


6.89 
17.13 
21.85 
U.OO 
90.87 
25.79 
17.13 
24.21 
29.73 


4.61 
5.28 
5.31 
4.66 
5.11 
5.10 
4.51 
4.74 
4.74 


5.32 
15.55 

ao.S7 

12.21 
20.06 
25.90 
16.34 
19.49 
28.94 


Inches. 
4.53 
5.28 
5.37 
4.57 
5.12 
5.14 
4.45 
4.74 
4.80 


"  a 


o  o 

Inches. 
1..^7 
U.OO 
19.29 
10.04 
17.92 
S.43 
U.40 

n.oe 

KM 


1.  Tk«  TaeaoB 
taaprntarad  wllh  a  1 

Ct  m    aUK.    0.M  IKJ     •€    MULMT.     t. 

n*  oomBoBdiac  >iinli  locsltoac 
farrr  Indicate  the  dtctanoea  from  thr 
top  of  the  nocxle  to  tb«  bottom  of  the 
■fUck.  at  whloh  the  hlsbe**  Tacamna 
won  obtained.  S.  la  ordor  tv  iret  the 
diataaoe  Craai  the  noaalc  to  the  nat- 
irowest  portioii  (the  wai«t>  of  the 
atadc  ve  maat  a4d  VM  In.  tu  tfac 
aoKMuat  given  In  the  tablci*. 

-ft-- 


f 


n\ 


(b)  sucks  Shortened  11.81  Inches  (300  mm. I. 


3.94  4.334.74:5.12  5.51 


Full 

Shortened  11.81  inch- {fSSiSu^:. 

/  Befciiuiing. . 

'  ^MazJmam.. 

Beginning. . 

t  Maximum . . 


1  foot  8.87  Inches 

2  feet  3.56  inches. 


i 

•■••I1 


3.84 
4.98 
3.30 
4.57 
2.80 
4.21 
2.17 
3.76 


Total  fall  in  the  vaouum  for  the  beginnings.  11-67  1.81  2.01  2.07 


4.31 
5.35 
3.74 
4.95 
3.19 
4.55 
2.50 
4.02 


4.88'5.15 
5  73  5.87 


4.23 
5.26 
3(2 

4.80 


4.49 
5.34 
3.86 

4.86 


2.87  3.06 
4  154.17 


5.32 
5.80 
4.66 
5.28 
4.02 
4.78 
S.2S 
4.09 

2.09 


Stacks. 


Diam. 


2.— Stack  Diameter  =  12-8  inches. 


Length  of  Stack. 


3.94  4.33  4.74  5.12,6.51 


Full  length .». 

Shortened  1 1 .81  inches 

"         1  foot  8.87  inches  . 

2  feet  3.56  inches. ...]  ,j,^„„^ 

Total  fall  In  the  vacuum  for  the  beginnings. 


rSsginning.. 
I  Maximum. . 
r  Beginning.. 
Maxlmnm . . 
'Beginning.. 
L  Maximum.. 
I  Beginning. . 


Inches. 

14.76 


Shape. 


Nozzle  diameter  in 
inches. 


15.75 


3.4S 
4.65 
2.W 
4. S3 

2.40 
4.06 
1.79 
3.67 


3.86 
5.06 
S.29 

4.74 
2.76 
4.42 


1.64 


4J7 

5.41 

3.76  4 

5.08 

3.19 

4.71 


4.1 

5.««5.sa 


2.132.52 

4.00  4.26 


Cylindrical. 
Conical  A... 

Cylindrical.. 
Conical  A-. 


Exhaust  Nozzle  Diameters. 


{    The  stack  of  13.78  in.  diameter 
was  not  shortened. 


3.94  in. 


s 

9 
3 

% 
> 


I        k. 


Inches. 

3.71 

.<l.88 
3.88 
3.56 
3.62 
3.56 


o  < 


4.33  hi. 


4.74  in. 


a 

i, 

a 

0  0 

•i 

^S 

> 

z 

Inches.  Inches. 


S 

0 
P 

> 


sl 


5.12  in. 


s 


19.10 
24.02 
28.35 
23.43 
29.73 
31.30 


4.02 
4.» 
4.27 
3.89 
3.96 
3.96 


Inches. 

18.70 
■ajsi 

28.35 
21.85 
28.15 
31.30 


Inches. 
4.33 
4.S9 
4.61 
1.18 
4.35 
4.35 


Inches.  Inches. 


17  72 
22.64 
27  J6 
21.86 
27.M 
30.71 


4.S4 

4.75 
4.76 
42T 
4.49 
4.49 


09 


4.91 


SS 

as 


5.61  in. 


•5  IS 

SS 
■r. 


Inches. 
15.65 
21.26 
».» 
».» 
96.98 
I0.3t 


Inches. 

Inches. 

4.29 

13.98 

4.78 

20.28 

4.79 

SS40 

4.21 

16.54 

4.51 

21.41 

4.57 

28.15 

— r 


4.27 
5.15 
3.66 

4.79 


(c)  Sucks  Shortened  19.68  in.  (500  mm.) 


4. 

2.76:2.92 
4.334.25 


llZ  Stacks, 


1.731.851.981.97 


Exhaust  Nozzle  Diameters. 


The  Btaok  of  U.78  In. diameter 
was  not  shortened. 


3.91  In. 


3— Stack  Diams'er  =  14.76 inches. 


Length  of  stack. 


3.91  4.33j4.74,5.12)5.51 


Full  length   {iSilSlS.-.V. 

Bhortensd  11.81  Inches {MStoum*::: 

-    ifsot  8.87  inches IgSssSS:::; 

•*       2  feet  3.56  inches {  gSgiSkm.". '. '. 


Total  fall  la  the  vacuum  for  the  beginnings.  1.10  1.51 1.64  1.73  1.76 


Nozzle  diameter    in 
inches. 


Diam. 


2.58 
4.12 
2.13 
3.88 
1.69 
3.64 
1.18 
3.35 


Inches. 


4.74,5.12)5.51  ( 
1 u.n.l 

3.373.703.96  l 


2.95  3.37  3.70  3.96 
4.53  4.92  5.1015.14 


2.46 
4.27 
2.00 
4.03 
1.44 
3.68 


2.83 
4.61 
2.34 
4.SS 

1.73 
3.96 


3.13 
4.76 
2.66 
4.45 
1.97 
4.06 


3.39 
4.79 
2J7 
4.47 
2.20 
4.«6 


15 


.75./ 


Shape. 


Cylindrical, 
(jonical  A.. 

"  *■• 
OUndrical. 
Conical  A  - 

•'       4-. 


a 

p 
o 
o 
a 
> 


H  S 

o  o 
Z 


Inches. 
3.56 
3.63 
3.64 
3.45 
3.46 
3.43 


Inches. 
22.44 
26.38 
30.32 
31.30 
31.30 
31.30 


4.33  in. 


S 

p 
p 
u 

« 


Inches. 
3.83 
3.96 
4.04 
3.74 
3.78 
3.78 


S1 
Z 


Inches, 
22.25 
26.18 
30.32 
28.15 
31.10 
31.30 


4  74  In. 


> 


Inehes. 
4.11 
4  30 
4.33 
4.04 
4  13 
4.13 


e 
e  c 
«♦» 

SS 

z 


Inches. 

20.87 
24.80 
28.74 
26  58 
30.32 
31.30 


5.13  in. 


S 
a 
p 


Inches. 
4.13 
4.41 
4.45 
4.13 
4  27 
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Inches. 'Inches. 


90.28 
24.21 
28.15 
23.43 
29.73 
31.80 


4.06 
4  41 
4.47 

4.02 
4.30 
4.33 
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Inches. 
18  31 
22.64 
26  68 
20.  S 
28.16 
29.73 


id)  sucks  SberUned  27.66  in.  (700  mm.) 


4.— suck  DiameUr  =  15.75  inches. 


Stacks. 


Length  of  SUck. 


*-""'e-8th (SSSlfiS:::. 

Shoruned  11.81  Inches  {gSStSSS::;. 

-   i foot 8.87 inches {StStoum::;: 

-       2  fet  3.06  inches ]  gggSSuiS:: '. ! 

ToUl  fall  in  the  vacnnm  for  the  beginnings. 


Nozzle  diameter  In 
inches. 


3.94 


2.15 
8.78 
1.77 
3.58 
1.40 
3.43 
96 
3.19 


4.33 

2.48 
4.15 
2.07 
3.96 
1.67 
3.78 
1.18 
3.54 


1.19 


1.30 


4.74 


2.85 
4.57 
2.40 
4.35 
1.97 
4.13 
1.44 
3.86 


5  12 


3.15 

4.74 

2.68 

4.49 

2.20 

4 

1.65 

4.06 


294 


5.51 

3.41 
4.80 
2.89 
4.57 
2.42 
.33 
\.h1 
4.06 


1.411.62 


Diam. 


Inches. 
14  76. 1 


15.75. 


1.54 


Shape. 


Cylindrical. 
Cktnical  i^. . 

••  *.. 
Cylindrical. 
Conical  A. . 

••        1.. 


Exhaust  Nozzle  Diameurs. 


3.94  in. 


Inches. 
3.35 
3.39 
335 
3.2i 
3.19 
3.19 
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Inehas. 

29.73 
31.30 
31.30 
31.30 
31.30 
31.30 
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Inches. 
3.50 
364 
3  68 
3.54 
3.52 
3.54 
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Inches. 
28  IS 
30.51 
31.30 
31.30 
31.90 
31.30 


4.74  in. 
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Inches. 
3.81 
3.90 
3.96 
3.84 
384 
3.86 
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Inches. 

25.79 
28.94 
».73 
31.30 
31  30 
31.30 


S.liin. 


B 
s 
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Inches. 

3.94 
4  04 
4.06 
3.94 
3.96 
4.06 
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Inches. 

25.00 
M.OO 
29.73 
29.73 
31.30 
SI  .80 


6.61  ia. 
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The  stack  of  13.78  in.  diam^ 
was  not  shorunod. 
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From  this  dia^^ram  we  see  that  the  highest  vacuum  was 
obtained  with  a  stack  leuKth  of  6  feet  7.53  iDcben,  which  is 
about  4.7  times  the  diameter,  that  it  falls  rapidly  with  the 
decreasing  length  until  at  2  feet  7.5  inches  it  begins  to  drop 
more  slowly,  and  gradually  dies  away  at  the  zero  point. 
'  We  see.  therefore,  that  with  slacks  having  a  length  of  from 
%  feet  6  inches  to  2  feet  11  inches,  measured  from  the  nozzle 
opening,  or  a  lenitth  equal  to  about  twice  the  diameter,  air 
comes  in  from  atK)ve  and  that  this  influx  increases  as  the 
length  decreases.  The  current  of  steam  with  its  surround- 
ing mantel  of  air  no  longer  tills  the  whole  sectional  area  of 
the  stack,  and  consequently  the  external  air  can  be  drawn 
Into  the  apparatus.  The  same  phenomenon  was  also  observed 
by  Zenner  and  Priismann. 

From  tables  X.  and  XI.  it  also  follows  that  the  same  vac- 
uum can  beobtiined  with  different  lenfiths  of  stacks  having 
the  same  diameters  if  the  position  of  the  nozzle  is  properly 
adjusted. 

The  shorter  the  actual  stack,  by  just  so  much  must  the 
position  of  the  nozzle  be  lowered  if  the  vacuum  is  to  remain 
the  same,  and  the  longer  the  stack,  the  higher  must  the 
nozzle  be  placed. 

The  great  intluence  that  a  lowering  of  the  nozzle  has  upon 
the  vacuum,  especially  when  the  stack  has  been  shortened. 
Is  clearly  .shown  in  Table  XII.  ..';"■      a,    •.■. 


TABUC  XIL 


3.M 
4.33 
4.7i 
5.12 
a.51 


Increase  of  the  vacuam  for  a  stack  15.75  iDcbes  In  diam- 
eter, that  liad  t>een  shortened  19.68  inches  as  atiove. 
when  ibe  position  of  ibe  exhaust  nozzle  is  dropped 
from  19.68  inches  to  39.37  inches  below  the  tiottom, 
the  total  height  thus  remaining  Dncbanged, 


Cylindrical. 


From  2.28  to  3.37  in. 

—  47.4  per  cent. 
From  2.56  to  3.7  in. 

=  41.6  per  cent. 
From  2.83  to  i  in.  = 

41.0  percent. 
From  3.08  to  1.13  in. 

=  34.6  per  cent. 
From  3.25  to  4.02  in. 

z  23.6  per  cent. 


Conical,    ,'5  in- 
clination. 


roral.89t«  2-95  in. 

=  75.0  per  cent. 
From  2.19  to  3.62  in. 

=  65.7  per  cent. 
From  2.48  to  4.03  in. 

=  62.3  per  cent. 
From  2  72  to  1.17  in. 

=  53.6  per  cent. 
From  2.93  to  4.25  in. 

=  45.0  per  cent. 


Conical,  i  ioclina- 
tion. 


Vxaxa  1.48  to  3.15  in, 

=  116  per  cent. 
From  1.77  to  .S.50  in. 

=  97  7  per  cent. 
From  2.05  to  3.88  in. 

=  88  4  per  cent. 
From  2.30  to  4.07  in. 

=  76.9  per  cent. 
From  2.52  to  4.21  in. 

=  67.1  per  cent. 


It  is  worthy  of  noting  just  here  that  where  the  foregoing 
position  of  the  exhaust  nozzle  was  19  68  inches  (500  milli" 
meters)  from  the  bottom  of  the  stack,  the  vacuum  l>elonging 
to  the  cylindrical  stacks  was  almost  exactly  .8  inch  higher 
for  each  of  the  five  diameters  of  nozzles  than  that  l)elong- 
ing  to  the  conical  stacks,  with  an  inclination  of  |,  and  attou 
.35  in.  greater  than  those  with  an  inclination  of  i^;  while 
when  the  nozzle  was  dropped  to  39.37  inches  the  vacuums 
were  practically  the  same.  The  same  diflerence  of  from  .35 
Inch  to  .8  in.  can  also  l>e  observed  in  the  diagrams  of  the 
curves  accompanying  the  text.  It  should  be  thoroughly  un- 
derstood right  here  that  all  the  text  relating  to  the  six 
plates,  inclusive  of  the  technical  portions,  was  first  compiled 
after  the  latter  had  l>een  entirely  completed. 

The  corresponderce  of  the  vacuum  with  the  nozzle  at  a  dis- 
tance of  :)9.37  inches  which  has  been  mentioned,  is  probably 
due  to  the  fact  that  the  stack  will  be  filled  with  the  curr  en 
of  steam  in  its  smallest  cros.s-sfction  when  the  nozzle  stands 
at  27.5 inches  so  that  at  39.37  inches  it  (1,000  mm.),  taking  the 
loss  of  velocitv  into  consideration,  the  vacuums  will  be  the 
same  for  all  three  forms. 

The  question  as  to  how  much  the  nozzle  distance  must  be 
increased  for  a  given  shortening  of  the  stack,  if  the  same 
vacuum  is  to  lie  n  aintained  as  belonging  to  the  unshortened 
stack  is  answered  in  Table  XIII. 

TABI.K  XIll. 


I 


Shape  of 
SUck. 


Cyllndricil 

Conical     ,'3 

incl. 
Conical  i 
incl. 


The  Increase  in  the  nozzel  distance  required  for 
mnintaininK  a  constant  vacuum,  when  ibe  stack 
is  shortened  by 


11.81  in. 


19  68  in. 


12.60  in. 

7.87  in. 
.1.94  in.  to  4.74  in. 


■18.90  in.  to  20  in, 

13.00  in. 
7.87  in. 


27.56  in. 


27.5  to  28  in.  (with 
diameters  of  17.75 
in.  only  or  more. 
18.9  in. 

U.Sln. 


From  this  it  will  be  seen  that  the  increase  of  distance  is 
less  than  the  amount  of  the  shortening  with  the  conical 
stacks,  while  with  the  cylindrical  stacks  it  remains  abaut 
the  same.  It  appears,  too,  that  the  total  working  height  of 
the  former  from  the  nozzle  to  the  top  of  the  stack  is  not  the 
same,  but  decreases  as  the  stack  is  shortened  by  the  corres- 
ponding failure  of  the  nozzle  distance  to  keep  pace  with  the 
•ame,  an4  this  also  holds  trat  the  wider  the  opening  at  the 


top.  For  example,  suppose  a  conical  stack  with  an  inclina- 
tion of  i  to  be  shortened  at  the  top  3.94  inches  (100  mm.\  the 
corresponding  increase  of  nozzle  distance  would  be  about 
1.6  inches,  wbile  for  a  stack  having  an  inclination  of  f^  it 
would  be  about  2.6  inches. 

It  is  an  interesting  conclusion  to  be  drawn  from  tables  X. 
and  XI.  that,  as  shown  by  table  XIV.  which  follows,  it  is 
possible  to  maintain  the  same  maximum  vacuam  with  dif- 
ferent shapes  and  lengths  of  stacks  by  merely  changing  the 
position  of  the  exhaust  nozzle. 

{To  be  Continued.) 


Trade  Catalogues. 

(In  1891  the  Master  Car-Builders'  Association,  for  conveaience  in 
the  filing  and  preservation  of  pamphlets,  catalogues,  «peciflc%tion8, 
etc.,  adopted  a  number  of  standard  sizes.  These  are  given  here  in 
order  that  the  size  of  the  publications  of  this  kind,  which  are 
noticed  under  this  head,  may  be  compared  with  the  standards,  and 
it  may  be  known  whether  they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  should 
conform  to  the  standard  sizes  adopted  by  the  Master  C'ar  Build)-rs' 
Association,  and  therefore  in  noticing  catalogues  hereafter  it  will 
be  stated  in  brackets  whether  they  are  or  are  not  of  one  of  the 
standard  sizes.] 

8TA.NOARO8. 
For  postal-card  circulars 39i  inches  by  6^  inches. 

r3>i  inches  by  6  inches. 
Pamphlets  and  trade  catalogues <  6  inches  by  9  inches. 

1.9  inches  by  12  inches. 
Specifications  and  letter-ptper 8H  iuches  by  10^  inches. 

The  "Clevacc"  Steam  Spf.cialtie8.     The  Clarence  E. 

Van  Axiken  Co.,  166- 174  South  Clinton  street,  Chicago, 

III.  40  pages,  6  inches  by  9  inches. 
The  specialties  illustrated  in  this  catalogue  bear  the  stamp 
of  oiiginality  combined  with  neatness  and  simplicity  of  de- 
sign. The  company  say  their  line  of  steam  specialties  is 
larger  and  more  complete  than  that  of  any  other  concern, 
and  the  catalogue  certainly  shows  an  extensive  line  of  theM 
goods.  The  first  illustration  is  of  a  safety  water  column, 
the  alarm  valve  of  which  is  worked  by  buckets  instead  of 
floats.  These  are  always  full  o'  water  and  are  in  no 
danger  of  collapse.  Then  follow  regulators  for  high 
and  low  pressures,  noiseless  back-pressure  valves  for  either 
horizontal  or  vertical  pipes,  pump  governors  for  elevator 
and  water  works  pumps,  house  pump  governors,  air  com- 
pressor governors,  automatic  receiving  tanks  and  gover- 
nors for  modem  heating  systems,  damper  regulators,  tem- 
perature regulators,  syphon  automatic  air  valves,  high  and 
low  pressure  steam  traps  and  other  devices.  The  mo«t  ap- 
proved methods  of  applying  seme  of  these  mechanisms  are 
illustrated  by  diagrams.  The  steam  traps  mentioned  are 
constructed  on  a  new  principle,  giving  continuous  dis- 
charge, and  operating  without  pressure  in  the  trap.  The 
cover  can  be  removed  while  it  is  in  operation  without  shut- 
ting off  the  pressure.  Some  of  these  traps  are  operating  in 
plants  carrying  225  pounds  pressure. 

The  catalogue  is  embellished  by  numerous  full-page  il- 
lustrations of  notable  buildings  in  which  the  Clevanc 
specialties  are  in  use. 

Illustrations  of  the  Special  Line  of  Machine  Tools. 

For  Working  Iron  and  Steel  Platen,  Bars  and  Structural 

Shape*.     Built  by  Hilles  &  Jones  Company,  Willming- 

ton,  Del.,  32  pages,  8}  by  12  inches. 
This  publication  was  evidently  intended  to  be  of  the  stand- 
ard s<ze  of  9  by  12,  but  the  binder  has  trimmed  it  a  quarter 
of  an  inch  too  small  in  one  direction.  It  consists  as  its 
title  implies  of  illustrations  only,  without  any  descriptive 
matter  relating  to  the  machines  represented.  The  engrav- 
ings are  mostly  of  the  half  tone  variety.  These  represent  a 
number  of  heavy  shearing  and  punching  machines,  plate 
planers,  beam  coping  and  straightening  machines,  bending 
rolls  and  a  milling  machine.  The  illustrations  in  the  latter 
part  are  very  good  wood  engravings,  and  are  generally 
very  fair,  but  some  of  them  would  have  been  improved 
if  the  machines  had  been  a  little  more  carefully  painted 
before  they  were  photographed. 

The  illustration  on  page  10  is  an  example,  some  of  the 
cast  iron  of  which  looks  as  though  it  was  sufferiDg  from  a 
cutaneous  eruption.  In  view  of  the  importance  of  photog. 
raphy  to  the  mercantile  department  of  mechanical  engineer- 
ing, it  may  be  expected  that  in  the  near  future,  a  photog- 
raphing room,  provided  with  the  best  light  and  other 
accessories  for  producing  good  pictures  will  be  required  in 
every  first  clasis  establishment. 

The  Standard  Water  Tube  Safety  Boileb.  The  Stand- 
ard Boiler  Company,  Marquette  Building,  Chicago,  III. 
IS  pages,  6}  by  ^  inches.    (Not  standard  size.) 

TbiB  pamphlet  gives  first  an  iaometrical  view  of  one  of 
their  boilers,  wfth  part  of  the  brick  work  removed,  and 
then  a  longitudinal  section  in  outline.  After  this  what  is 
called  a  "  description  "  of  the  boiler  is  given,  bat  which  is 


in  reality  only  assertions  of  its  advantages.  The  criticism 
which  should  be  made  here  is  that  if  the  publishers  had 
given  a  fuller  and  clearer  description  of  their  boiler,  so 
that  the  reader  could  get  a  clear  idea  of  its  construction 
that  then  the  vaunting  of  its  merits,  would  produce  a 
much  greater  impression  than  it  now  does.  It  should  be 
remembered  in  writing  such  literature,  that  nine  readers 
out  of  ten,  are  absolutely  ignorant  of  the  construction  of 
the  objects  described.  The  first  thing  to  do  then — and  gen- 
erally the  first  thing  the  reader  wants  to  know — is  how  is 
it  made ?  and  how  does  it  work?  After  he  understands 
this,  then  it  is  in  order  to  boast  of  its  merits.  To  illustrate 
what  we  mean — something  is  said  about  the  tubes 
of  the  boiler  being  expanded  in  the  wrought  stee 
headers,  but  there  is  no  deBcriplion  of  these  "  head- 
ers," and  although  they  may,  and  probably  do,  have 
all  the  merits  claimed  for  them,  yet  a  person  about  to  buy 
a  boiler  before  doing  so  would  certainly  want  to  know 
more  about  them  than  the  makers  have  told  us  in  the  pub- 
lication which  is  here  reviewed.  The  rule  to  bfc  observed 
is  to  describe  first  as  fully  and  as  clearly  as  possible,  and 
then  boast,  brag  and  hu^^tle  afterwards. 

Perspective  views  of  a  4,000  horse-power  installment  of 
these  boilers,  for  the  North  Chicago  Railway  ;  two  others, 
showing  "headers"  and  drums,  ready  for  shipmrnt ;  an 
outside  view  of  a  power  station  ;  other  engravings,  show- 
ing a  boiler  front,  the  inside  of  the  works  and  a  sectional 
view  of  the  building  of  the  Second  Avenue  Traction  Com- 
pany of  Pittsburgh,  Pa.,  are  given.  Lists  of  users  of  these 
boilers,  and  testimonials  ot  their  merits  are  also  added. 

"The  Norwalk'"  Air  and  Gas  Compressor.    Manufact- 
ured by  the  Aorwalk  lion    Works  ComjHiny,  South  Nor- 
walk, Conn.,  106  pages,  7  by  9f   inches.     (Not  standard 
size.) 
The  extended  use  of  compressed  air  for  so  many  purposes 
gives  especial  interest  at  the  present  time  to  a  catalogue 
devoted  to  machinery  of  this  class.  Interest,  too.  is  greatly 
increased  when  the  subject  is  treated  as  well  a^  it  is  in  the 
publication  before  us,  and  which  is  evidence  of  the  fact  to 
which  we  have  often  called  attention,  that  the  best  litera- 
ture relating  to  many  subjects  is  now  found  in  catalogues 
of  this  kind. 

The  extent  and  the  variety  of  uses  to  '^  -h  compressed 
air  is  now  used  is  indicated  by  the  following  observations 
in  the  introduction  to  this  book.  It  is  there  said  :  "  Old 
uses  (of  compressed  air)  have  been  extended;  abandoned 
plans  have  been  revived  and  economically  carried  out;  many 
new  processes,  using  compressors,  have  been  developed, 
and  experimenters  are  still  busily  engaged  in  further  ex- 
tending the  uses  of  compressed  air.  We  have  been  called 
upon  to  build  machines  to  develop  heat,  and  to  produce 
cold:  to  move  air  with  a  force  hardly  greater  than  the 
breath  of  a  child,  and  to  blow  a  shot  from  a  cannon;  to 
lift  tons  of  iron,  and  to  clean  a  watch;  to  steer  a  vessel  and 
to  launch  the  torpedo  to  destroy  her." 

The  book  begins  with  a  general  introduction  of  the  sub 
ject,  which  is  followed  by  illustrations  of  eight  differen 
patterns  of  compressors,  which  have  been  successively  de 
veloped.  A  brief  description  of  their  points  of  difference  is 
given,  but  would  have  been  more  satisfactory  if  it  had  been 
made  fuller  and  had  lieen  illustrated  with  sectional  view  s 
Twelve  pages  are  then  devoted  to  a  description  of  the  prin 
ciples  and  the  constructioo  of  the  "  Norwalk  Ckimpressors,' 
which  is  illustrated  by  another  drawing  of  one  of  them 
with  some  of  the  internal  parts  represented  by  dotted 
lines.  A  chapter  on  the  capacity  of  these  machines  is 
followed  by  very  good  engravings  and  descriptions  of  the 
different  patterns  and  types  which  are  made.  There  are 
in  all  26  different  air  compressors  and  six  gas  compressors 
illustrated.  Besides  these  there  are  three  special  com- 
pressors shown  which  are  intended  for  charging  pneumatic 
locomotives,  several  forms  of  the  latter  being  also  shown, 
A  view  of  Captain  Olassford's  army  balloon,  which  wag 
inflated  with  hydrogen  gas  that  was  compressed  in  steel 
tanks  by  one  of  these  machines,  is  given,  and  also  one  of 
the  dynamite  cruiser  Vesuvius  whose  guns  are  operated 
by  air  compressed  by  a  Norwalk  machine  to  a  pressure  of 
5,000  pounds  per  square  inch.  There  is  also  an  engraving 
of  a  compressor  for  the  monitor  Terror,  on  which  com- 
pressed air  is  used  for  many  purposes  as  a  substitute  for 
steam  in  places  remote  from  the  boilers,  or  when  exhaust 
steam  would  be  a  menace  to  health  and  safety. 

A  disappearing  gun  and  carriage  erected  at  the  entrance 
of  New  York  harbor  is  also  shown,  which  is  loaded,  moved 
into  position  and  aimed  by  compressed  air.  At  the  end  of 
the  book  a  number  of  special  forms  of  compressors — some 
with  oscillating  cylinders  and  others  placed  vertically — are 
shown.  The  catalogue  ends  with  an  essay  on  the  efficiency 
of  compressed  air  engines,  another  on  the  requirements  of 
rock  drills  and  a  very  good  index. 

The  book  is  well  printed  on  good  paper  and  the  engrav' 
ings  are  excellent.  The  only  criticism  for  which  there 
seems  to  be  any  ground  is  that  it  is  not  »  standard  size  and 
the  cover  has  a  sort  of  gay  and  frisky  style  hardly  conr is^- 
ent  with  the  sober  character  of  the  subject  and  the  contents 
of  the  book. 

Rules.    Darling,   Brown  &  Sharp,  Providence,  R.  I.    12 

pages.  3  by  5i  inches.  (Not  standard  size.) 
The  purpose  of  this  litUe  catalogue  is  to  describe  the  well- 
known  steel  rules  made  by  this  company.  It  is  also  an- 
nounoed  that  they  now  make  "  tempered  rules"  as  accur- 
ately graduated  as  the  Standard,  or  soft,  rules  are.  The 
catalogue  contains  engravings  and  tables  of  eizes,  etc.,  of 
this  company's  products. 
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in  the  ordinary  manner,  and  it  is  also  less  than  a  rope  drive 
with  a  tension  puUej-,  which,  in  addition  to  its  cost,  fre- 
qaently  requires  space  that  is  usefnl  for  other  porpoaea. 
When  we  consider  that  a  rope  requires  to  be  spliced  two  or 
three  times  durini;  its  life,  while  the  couplings  haTinfc  no 
wear  are  permanent,  with  no  farther  expense  afte-  once 
installed,  it  will  be  seen  that  this  method  is  much  the 
cheaper  as  well  as  the  better  one. 

The  adrantsKe,  both  in  the  convenience  of  installation, 
the  facility  of  adjustment  of  tension,  the  perfect  control  of 
the  sag,  and  the  incieased  life  of  the  rope  from  a  more  equal 
tension,  are  sufflcient  to  justify  an  expenditure  of  many 
times  tkeir  cost. 

The  C.  W.  Hunt  Company,  45  Broadway,  New  York  City, 
are  the  exclusive  licensees  in  the  United  States  for  the 
patent  on  this  coupling:,  and  are  prepared  to  furnish  trans- 
mission rope  of  the  wpll-known  "  Stevedore  "  brand  and  of 
the  usual  sizes  with  the  couplings  spliced  in  position. 


Milling  Machine  for  Horizontal  and  Vertical  Milling. 


[illinfc  Machine  for  Horizontal  and  Vertical  Milling. 


Most  of  the  milling  operations  in  which  our  readers  are  in- 
Tested  are  heavy  enough  to  require  a  machine  of  more 
lan  ordinary  strength,  and  it  may  be  truly  said  that  if 
'•Dg  tools  are  to  supplant  the  planer  to  any  great  extent 
.J  must  be  of  a  very  substantial  character.  The  machine 
e  illustrate  has  been  designed  by  the  firm  of  Bement, 
iles  &  Company,  Philadelphia,  Pa.,  with  a  full  knowledge 
this  fact,  and  is  capable  of  doing  the  heaviest  class  of 
illing.  It  has  asubstantial  bed  and  housings.  The  spindle 
is  large  bearings,  adjustable  for  wear,  and  is  geared 
gbteen  times  from  a  24  inch  cone  driven  by  a  6-inch  belt, 
lie  table  is  from  20  inches  to  28  inches  wide  on  the  clamping 
irface,  and  is  gibbed  down  to  the  bed.  It  traverses  by 
ind  or  power,  by  means  of  a  spiral  pinion,  which  gives  a 
!rfectly  smooth  motion.  It  is  also  provided  with  a  quick 
ovement  in  either  direction  by  friction  pulleys.  Surround- 
g  the  table  is  a  tray  which  leads  the  lubricating  fluid  into 
tank  behind  the  machine.  The  distance  between  uprights 
from  2li  inches  to  36  inches.  The  machine  can  be  built  80 
<at  the  cross  slide,  which  is  counterweighed,  will  raise  to 
ly  desired  height  above  the  table.  There  is  an  adjustable 
ipport  for  the  outer  end  of  the  cutter  bar.  and  the  spindle 
IS  horizontal  adjustment  to  suit  various  lengths  of  cutters 
>  to  the  full  width  of  the  table. 

The  feed  can  be  varied  from  one  to  nine  inches  per  minute 
id  is  provided  with  an  automatic  stop  motion  for  throw- 
g  out  at  any  desired  point.  All  the  gearing  is  cut  from 
e  solid,  all  shafts  are  steel  running  in  bronze  bushings, 
id  the  workman.ship  on  the  machine  is  thoroughly  first- 
iss.    All  parts  are  made  strong,  heavy  and  of  the  best 


The  Htint  Coupling  for  Tranamission  Rope. 

The  rapid  increase  in  the  transmission  of  power  by  rope 
has  made  prominent  one  of  the  minor  difficulties  attending 
its  use.  This  is  the  gradual  lengthening  of  the  rope  which 
increases  the  sag  until  it  become  necessary  either  to  resplice 
the  rope  or  to  use  a  take-up  sheave  with  a  very  long  range 
of  motion.  Rapid  wear  of  the  rope  from  slipping  on  the 
pulleys  is  frequently  caused  by  lack  of  sufficient  tension. 

The  Hunt  rope  coupling,  which  we  illustrate,  is  desiKned 
to  do  away  with  all  necessity  for  resplicing,  etc.,  as  it  will 
keep  a  rope  at  exactly  the  right  tension  for  the  most 
effective  service  and  long  life,  and  do  this  with  little  or  no 
extra  time  or  attention  being  given  the  matter  and  with  no 
expense  other  than  the  first  cost  of  the  coupling.  The 
device  is  made  wholly  of  aluminum  bronze  and  has  a  tensile 
breaking  strength  of  60.00()  pounds  to  the  square  inch,  and 
an  elongation  of  20  per  cent,  in  eight  inches,  which  is  equal 
to  the  strength  and  toughness  of  mild  steel.  It  is  very 
simple  in  its  construction,  there  being  but  two  parts,  con- 
sisting of  a  screw  and  socket.  These  screw  together  when 
the  tope  is  first  put  on  the  pullers  and  lock  securely,  so  that 
the  coupling  can  be  separated  only  by  using  a  wrench  of 
special  design. 

A  very  important  and  interesting  feature  of  the  coupling 
when  screwed  together  is  an  internal  swivel  and  ratchet, 
which  we  show  in  Fig.  3.  The  swivel  permits  the  joint  to 
yield  to  the  curvature  of  the  pulleys  while  the  ratchet  holds 
the  parts  from  revolving  on  each  other  and  untwisting  the 
rope. 

The  Hunt  coupling  is  made  smaller  in  diameter  than  the 
rope  with  which  it  la  to  be  used,  in  order  that  it  may  not 


Fig.  2. 
The  Hunt  Coupling  for  Transmission   Rope. 


iterial.  The  various  handles  controlling  the  actions  of  the 
ichine  are  so  located  that  they  can  all  be  operated  from 
e  most  convenient  position  for  the  op&rator.  Two  counter- 
afts,  all  necessary  wrenches,  a  pump  and  two  tanks  for 
culating  lubricant  to  the  cutters,  are  provided  with  the 
ichine. 

"he  machine  can  be  built  of  any  required  length.  Also  an 
•litional  head  for  vertical  milling  cutters  can  be  applied 
the  cross  si id(  without  destroying  the  arrangement  of 
>  heads  for  horizontal  milling.  The  vertical  head  is  driven 
m  the  same  gearing  and  the  application  is  very  simple, 
is  tool  is  designated  by  the  manufacturers  as  their  No.  6 
lling  machine. 


or.  Hiram  S.  Maxim  has  consented  to  write  a  series  of 
portant  illustrated  articles  on  the  evolution  and  manu- 
ture  of  automatic  firing  guns,  the  first  of  wliich  appears 
the  current  issue  of  Industries  and  Iron. 


touch  the  grooves  of  the  pulleys,  even  when  the  rope  is 
worn. 

The  rope  of  the  correct  length  for  the  drive,  when  con- 
nected up,  is  spliced  into  the  coupling,  and,  as  it  wears 
longer,  more  "turns"  are  put  into  it  by  revolving  one  part 
of  the  coupling,  the  ratchet  automatically  holding  all  secure 
when  the  rope  has  the  proper  length  and  tension. 

Where  several  independent  ropes  are  run  side  by  side  on 
a  pulley,  all  can  be  kept  at  the  same  tension  with  the  great- 
est exactness  by  putting  a  few  more  turns  In  the  slack  one 
when  such  a  condition  is  noticed.  By  using  this  coupling, 
in  a  multiple  rope  drive,  any  single  rope  can  be  taken  ofi  in 
a  few  minutea  and  the  work  done  by  the  remaining  ones 
until  it  is  convenient  to  put  on  a  new  rope,  which  can  he 
done  with  equal  dispatch,  and,  what  is  of  greater  impor- 
tance, the  tension  adjusted  to  correspond  exactly  with  the 
other  ropes.  The  cost  of  a  rope  drive,  with  this  coupling 
spliced  in  and  installed  in  position  on  the  pulleys,  is  usually 
less  than  that  of  ropes  spliced  on  the  spot  by  the  purchaser 


An  ZnTitation  to  Strike. 


Some  workmen  who  are  careless  make  a  practice  of  strik- 
ing the  vise  of  a  shaper  upon  the  ends  to  bring  it  up  square, 
using  a  hammer  or  anything  else  that  happens  to  be  bandy, 
thus  bruising  the  sliding  surfaces  and  in  a  short  time  prac- 
tically.ruining  the  vise  for  efficient  work.  The  evil  effects  thus 
produced  are  very  plainly  shown  on  the  engraving  of  an  old 
vice  subjected  to  just  such  usage,  which  can  be  seen  in  the 
vise  marked  "Without."  To  prevent  this.  Gould  &  Kber- 
hardt.  the  prominent  machine  tool  builders  of  Newark.  N. 
J.,  have  been  making  the  new  and  original  style  of  viae 
shown  above  the  old  vise,  which  is  furnished  with  all  their 
shapers  of  latest  design,  and  which  does  not  lessen  their 
usefulness  nor  reduce  their  capacity. 

In  this  vise,  provision  is  made  whereby  it  may  be  tapped 
on  the  end  for  such  fine  adjustment  as   may  be  required 
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without  In  the  least  injuring  the  viae  in  any  way.  To  keep 
the  matter  continuilly  before  tbe  workman,  the  makcn 
have  cast  the  word  "Strike"  on  the  vise,  also  arrow-points 
trowing  where  to  strike.  It  has  often  been  asked  by  me- 
chanics why  the  word  "Strike"  is  cast  on  this  vise.  The 
reason  is  as  explained  above. 

This  is  a  machine-shop  kink  of  much  practical  value  and  is 
original  with  Gould  &  Eberhardt  and  to  he  found  only  on 
shaper  vises  of  their  manufacture. 


The  Fox  Presaed  Steel  Company. 


For  several  months  negotiations  have  been  under  way 
looking  to  tbe  formation  of  a  large  concern  to  engage  in  the 
manufacture  of  Fox  pressed  steel  trucks,  as  well  as  other 
forms  of  pressed  steel  whickenter  into  the  construction  of 
railroad  equipment  These  negotiations  have  been  success- 
fully consummated,  resn  ting  in  the  formation  of  tbe  Fox 
Pressed  Steel  Company,  composed  of  New  York  and  Pitts- 
burg capitalists,  whose  plant  will  be  located  in  Pittsburg. 
Ample  capital  has  been  provided,  and  the  concern  have  pur- 
chased five  acres  of  ground  on  the  line  of  the  Allegheny 
Valley  Railway,  near  Fifty-Second  street,  and  the  work  of 
erecting  the  plant  will  be  commenced  at  once.  Tbe  contract 
for  the  erection  of  the  buildin,{8  and  a!»o  for  the  machinery 
has  been  let  to  Mackintosh.  Hemphill  &  Co..  of  Pittsburg. 
This  firm  will  push  the  work  to  completion  as  rapidly  aa 
possible,  and  the  new  concern  expect  to  be  turning  out  tbe 
Fox  pressed  steel  truck  about  Oct.  1  next. 

The  plans  call  for  a  main  building  450  feet  Ions  by  112  feet 
wide.  Included  in  the  equipment  of  this  building  are  6 
power  shears,  8  hydraulic  presses.  2  bending  machines.  11 
hydraulic  punches,  7  power  punches.  24  hydraulic  riveting 
machines.  16  hydraulic  cranes.  5  electric  cranes,  and  the 
necessary  straightening  tables  and  other  smaller  tools.  Tbe 
entire  equipment  will  be  of  the  most  modern  design.  In 
another  building,  3S0  by  82  feet,  will  be  located  tbe  machine 
shop,  blacksmith  shop,  pump  house,  boiler  house  and  elec- 
tric light  plant;  another  and  smaller  building  will  contain 
tbe  gas  producers,  as  it  is  the  intention  to  use  producer  gas 
for  fuel. 

The  location  selected  for  the  piant  ts  an  admirable  one.  as 
the  facilities  for  receiving  and  shipping  material  will  be  all 
that  could  be  desired.  Cars  will  run  right  into  the  building 
on  a  private  track,  and  will  be  loaded  and  unloaded  by 
overhead  electric  traveling  cranes.  Tbe  plant  will  be  so 
constructed  that  the  raw  material  will  be  received  at  one 
end,  put  through  the  various  processes  of  manufacture  and 
loaded  on  cars  at  the  other  end,  thus  preventing  unneces- 
sary and  costly  rehandling.  The  entire  plant  has  been  care- 
fully deaigned,  and  when  in  full  operation  is  expected  to 
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tarn  out  from  300  to  400  finished  tracks  per  dsy,  and  to  give 
employment  to  from  1,000  to  1,200  men. 

There  are  now  about  60,000  Fox  trucka  in  use  and  the  de- 
mand is  constantly  increasing.  The  material  for  the  con- 
struction of  thesff  trucks  will  be  principally  supplied  by  the 
Carbon  Steel  Company  of  Pittsburgh,  and  will  conform  in 
quality  with  the  specifications  of  that  used  by  the  Fox  Solid 
Pressed  Steel  Company  of  Joliet^  111.  It  is  the  opinion  of 
many  able  and  experienced  railroad  men  that  the  Fox 
pressed  steel  truck  frame  will  become  the  fitandard  truck  of 
this  country,  and  there  is  no  question  but  that  where  adop- 
ted, it  will  materially  reduce  the  operating  expenses  of  the 
road  by  miDimizinf;  the  wear  [and  tear  of  both  rails  and 
wheel  flanges. 

As  already  stated,  the  Fox  Pressed  Steel  Company  will 
niauufacture  all  forms  of  pressed  steel  that  enter  into  the 
construction  of  railroad  equipment,  in  addition  to  the  steel 
truck. 


The  American  Mannesman  Tube  Company,  of  Jersey  City, 
N.  J.,  has  been  incorporated,  with  (3,000,000  capital.  Buffalo, 
M.  Y^  is  to  be  the  principal  place  of  business. 


The  patent  litigation  between  the  Consolidated  Car  Heat- 
ing Company  of  Albany,  and  the  Martin  Anti-Fire  Car 
Heater  Company  has  been  finally  tuljusted  by  the  purchase 
of  the  Martin  patents  by  the  Consolidated  Company. 


Mr.  Otto;Goetze,  who  represents  in  this  country  the  firm  of 
Mailer  &  Mann,  manufacturers  of  rust  proof  paints  and 
"  Mannocitin,"  a  rust  preyentive  for  bright  parts  of 
machinery,  has  removed  his  office  to  114  Broad  street.  New 
York  City. 


The  Abendroth  &  Root  Manufacturing  Company,  28  Cliff 
street.  New  York  City,  have  just  closed  contracts  for  their 
Root  Improved  Water  Tube  Boiler  for  the  electric  light  and 
power  plant  of  the  East  River  Bridge,  Munseys  new  build- 
ing, and  the  Electrical  Exposition,  New  York  City. 


'  The  New  York  office  of  the  Q  &  C  Company  has  been  re 
moved  to  Rooms  20,  31  and  22  of  the  2Dtb  floor  of  the  Ameri 
can  Surety  Building,  100  Broadway.  There  is  nothing  like 
being  away  up  in  the  world  and  those  who  call  at  these 
offices  on  business  or  pleasure  bent,  will  have  an  opportun- 
ity to  see  much  of  the  world  and  of  humanity  about  him. 

Mr.  Alex.  Backus,  President  of  the  Vulcan  Iron  Works 
Company,  of  Teledo,  O.,  baa  been  made  President  of  the 
Manufacturers'  road,  a  new  belt  line  just  completed  in 
Toledo.  The  first  trip  over  the  line  was  made  March  31  and 
among  the  first  cars  handled  was  one  switched.to  the  Vulcan 
Iron  Works  to  load  a  monster  Vulcan  shovel,  whieli,  with 
three  others,  is  destined  for  the  Mesabi  Range. 


The  Schoen  Pressed  Steel  Company,  recently  organized  in 
Pittsburg  with  a  capital  stock  of  f  1,000,000,  have  purchased 
the  plant  of  the  Schoen  Manufactaring  Company,  also  all  of 
the  patents  relating  to  the  manufacture  of  pressed  steel 
specialties  owned  by  the  latter  concern,  inclading  the 
patents  for  the  manufacture  of  pressed  steel  truck  frames 
owned  by  Charles  T.  Schoen  ;  this  truck  frame  was  illus- 
trated by  us  last  month.  The  Schoen  Pressed  Steel  Com- 
pany have  bought  53<  acres  of  land  adjoining  the  present 
plant  of  the  Schoen  Machine  Company,  in  Alleghenr-  The 
capacity  of  the  present  plant  is  125  truck  frames  per  day, 
bat  when  the  additions  to  equipment  and  buildings  now 
under  way  have  been  completed  this  will  be  increased  to  300 
sets  per  day.  There  is  also  being  turned  out  at  present 
about  75  tons  per  day  of  pressed  steel  car  bolsters  and  other 
patented  specialties.  This  tonnage  will  probably  be 
doubled. 

The  Westingbouse  Electric  Company  has  issued  a  call  for 
a  special  meeting  of  its  stockholders,  to  be  held  on  June  4, 
to  vote  on  a  proposition  to  increase  its  capital  to  915,000,000. 
The  present  authorized  capiUl  is  f  10,000,000,  of  which  a 
little  more  than  90,300,000  has  been  issued.  The  object  of  the 
increase  is  stated  to  be  for  the  purpose  of  wiping  out  exist- 
ing floating  debts  and  providing  additional  capital  for  the  in- 
crease in  business  which  is  expected  the  coming  year,  and 
which  will  be  one  of  the  results  of  the  recent  agreement 
entered  into  with  the  General  Electric  Company.  It  is  said 
that  the  increase  will  be  authorized  because  a  number  of 
large  stockholders  who  had  been  consulted  before  the  call 
was  issued  have  indorsed  the  proposition.  It  is  said  that 
$3,000,000  of  the  proposed  increase  has  already  been  disposed 
of,  but  the  stock  will  not  be  issued  until  formal  action  is 
taken  at  the  stockholders'  meeting. 


The  Stilwell-Bierce  &  Smith- Vaile  Company,  of  Dayton. 
Ohio,  have  taken  the  contract  for  a  complete  water  power 
plant  to  be  installed  at  the  Lachine  Rapids  in  the  St.  Law- 
rence River.  This  power  is  said  to  be  second  only  to  Niagara 
Falls  in  importance,  and  is  owned  by  the  Lachine  Bapids 
Hydraulic  and  Land  Company,  Limited,  of  Montreal,  Canada. 
It  is  located  at  the  famous  Lachine  Rapids  on  the  St.  Law- 
rence River,  about  five  miles  above  Montreal.  The  initial 
development  will  amount  to  10,000  horse-power.  The  work 
of  construction  has  already  begun,  and  the  company  expect 
to  be  prepared  to  furnish  power  before  the  close  of  this  year. 
They  have  contracted  with  the  Stilwell-Bierce  &  Smith- 
yaile  Company  for  66  largest  size  Victor  turbines  of  the 
latest  pattern,  and  all  machinery  needed  for  transmitting 
the  power  of  these  turbines  to  the  electric  generators.  This 
is  probably  the  largest  order  for  such  equipment  ever  placed 
at  one  time. — Iron  Age. 

The  firm  of  Bruner,  Sprague  &  Company,  1005  Chamber  of 
Commerce  Building,  Chicago,  III.,  are  the  sole  selling 
agents  for  the  Sail  Mountain  Asbestos  Compaay.  This  com- 
pany has  an  immense  mine  of  pure  short  fiber  asbestos,  lo- 
cated at  Sautee.  White  County,  Ga.,  and  is  prepared  to 
furnish  it  at  prices  so  low  that  it  can  be  used  in  direct  com- 
petition with    mineral    wool    and    kindred    materials;    at 


the  same  time  it  is  claimed  to  be  far  superior  to  those  mate- 
rials in  quality  and  durability  and  goes  much  farther,  pound 
for  pouna.  It  is  being  used  by  architects  and  builders  for 
fireproofing,  insulating  partitions,  and  deadening  fioors ;  by 
ear  builders  for  insulating  refrigerator  cars  and  for  deaden- 
ing material  in  the  floors  of  coaches  and  sleeping  cars;  and 
by  locomotive  builders  and  railroads  for  lagging  locomotives 
and  covering  steam  pines  and  boilers.  Among  the  roads 
using  it  for  boiler  Ugging  are  the  Chicago  &  Northwestern 
and  the  Chicago  and  Eastern  Illinois  roads. 


During  the  past  month  we  received  a  copy  of  a  formidable 
looking  injunction,  which  on  closer  inspection  proved  to 
have  come  from  the  Ameriean  Blower  Company,  of  Detroit, 
and  purported  to  enjoin  competitors  from  claiming  to  have 
the  "best  blowers,"  while  the  American  Blower  Company's 
"  A  B  C"  hot-blast  heater  is  in  the  market.  Appended  is  a 
description  of  the  heater.  Ordinarily  the  steam  pipes  in  the 
heaters  of  hot  blast  apparatus  are4n  the  form  of  an  inverted 
letter  U,  with  the  ends  connected  to  a  cast-iron  base.  Each 
series  of  pipes  is  placed  within  the  area  enclosed  bv  the  next 
larger  one.  until  all  the  space  is  occupied.  The  outside  pipe 
is  thus  several  times  longer  than  the  inner  or  shortest  one, 
and  this  difference  in  length  is  held  to  cause  marked  differ- 
ence in  the  circulation  of  the  steam,  so  that  some  of  the 
heating  surface  is  inefficient.  In  the  "A  B  Cheater  the 
inner  lines  of  pipe  are  given  convolutions  so  as  to  make  all 
pipes  of  practically  the  same  length,  ^d  thus  avoid  "short 
circuiting''  of  the  steam.  Furthermore,  the  base  is  made  in 
two  sections,  and  so  designed  as  to  prevent  air  pockets-  The 
valves  and  fittings  are  all  at  one  side  of  the  base  for  conven- 
ience in  connecting  to  them.  The  company  will  be  pleased 
to  furnish  additional  information  to  those  interested- 


At  Rice's  Point,  opposite  the  entrance  of  the  harbor  at 
Uulutb,  Minn.,  is  a  coal  dock  of  great  size  owned  by  the 
Ohio  Coal  Company,  which  has  recently  been  newly  equipped 
throughout  with  the  most  improved  appliances  for  handling 
coal.  The  dock  is  1,560  feet  long  and  300  feet  wide,  a  double 
railway  track  extending  through  its  center.  It  has  a  shed 
950  by  150  feet,  with  watertight  roof,  for  housing  all  the  an- 
thracite coal  received,  and  the  daily  unloading  capacity  is 
4,000  tons,  the  coal  being  handled  by  the  Newell  &  Ladd 
self-filling  or  clam-shell  buckets,  made  specially  heavy  for 
digging  soft  lump  coal,  while  the  carriages  by  which  the 
loaded  buckets  are  conveyed  from  the  dock  front  to  the 
pockets  in  the  center — 150  feet— or  dumped  at  any  inter- 
mediate point,  were  made  by  W.  S.  Boyle  &  Company,  of 
Chicago.  There  are  ten  60-horse-power  Mundy  engines  and 
five  100-horse-powei  boilers,  anthracite  dust  being  used  as 
fuel  and  steam  being  f u  mished  to  the  movable  towers  along 
each  side  of  the  dock  by  an  8-inch  pipe,  3,500  feet  long,  pro- 
vided with  125  openings,  permitting  the  making  of  connec- 
tion with  the  main  pipe  at  almost  any  point  where  it  is 
necessary  to  place  the  hoisting  rig.  The  whole  equipment; 
is  deemed  especially  advantageous  for  the  handling  of  big 
lump  coal,  wbich  has  heretofore  l>een  done  by  hand  labor 
only.— iScienft/?c  American. 


At  the  shops  of  Beaman  &  Smith,  Providence,  R.  I.,  a 
large  horizontal  boring  mill  has  just  been  completed  for  an 
electrical  concern,  and  is  to  be  u  sed  principally  in  boring 
out  the  fields  of  dynamos.  It  has  a  n  8-inch  spindle  and  will 
bore  a  bole  5  feet  in  diameter.  The  spindle  can  be  adjusted  to 
any  required  height,  up  to  6  feet  from  its  center  to  the  plates. 
The  maximum  distance  between  housings  is  14  feet,  and  the 
platen  isSfeet  by  19  feet.  The  gearing,  and  for  that  matter  all 
the  other  parts,  are  of  the  best.  The  spindle  passes  through 
bearings  that  are  lined  with  a  thin  conical  sleeve  or  bushing 
of  brass  or  bronze,  which  by  adjustment  longitudinally  is  com- 
pressed in  the  direction  of  its  diameter,  so  as  to  compensate 
for  wear  of  the  spindle.  The  bushings  are  solid,  not  split. 
Another  interesting  special  tool  under  construction  at  these 
shops  is  a  machine  for  making  plug  cocks  for  a  pipe  line  con- 
cern. It  operates  at  one  time  on  four  plugs  on  one  side  of 
the  machine  and  four  shells  on  the  other,  and  has  a  capacity 
of  about  8,000  per  month.  One  notable  feature  of  the  method 
of  finishing  the  shells  is  the  fact  that  no  reamer  is  used  to 
finish  the  tape  hole  for  the  plug.  It  has  been  demonstrated 
by  the  superintendent  of  the  pipe  line,  that  the  work  can 
be  done  more  cheaply  and  with  equal  accuracy  by  finishing 
the  hole  with  ordintry  boring  tools. 


On  the  evening  of  April  16,  a  meeting  was  held  at  the 
Manufacturers'  Club  in  Philadelphia,  to  celebrate  an  event 
that  was  not  only  a  source  of  pleasure  to  those  present  but  a 
genuine  gratification  to  the  many  friends  of  Queen  &  Company 
of  that  city.  Nearly  two  years  ago  that  well-known  firm  as- 
signed to  Mr.  J.  G.  Gray,  with  assets  valued  at  9400,000  and 
liabilities  aggregating  about  9184,000.  The  confidence  of  the 
creditors  was  such  that  the  business  was  continued  without 
interruption.  Now  the  creditors  have  been  paid  in  full,  the 
receivership  at  an  end,  and  the  business  placed  in  the  corn- 
pan} 's  bands  with  no  liabilities  and  assets  of  more  than 
9200,0U).  The  gathering  at  the  Manufacturers'  Club  was  to 
celebrate  this  event.  Mr.  Gray  was  presented  by  the  credi- 
tors with  a  magnificent  set  of  the  Encyclopedia  Brittanica, 
for  his  skillful  management  of  the  business,  the  several  ad- 
dresses contained  much  praise  frr  both  Mr.  Gray  and 
Queen  &  Company.  The  house  of  Queen  &  Company  was 
established  in  1853  by  James  W.  Queen,  who  had  pre- 
viously been  a  member  of  the  firm  of  McAllister&Company. 
He  had  made  the  original  firm  a  scientific  center,  and  on 
establishing  the  new  house  he  naturally  carried  with  him 
the  scientific  connections  which  he  had  formed.  He  was 
known  to  all  the  scientific  men  of  his  day,  and  they  delighted 
to  visit  his  establishment.  Mr.;Queen  instituted  the  greatly 
reduced  weight  in  spectacles,  as  they  are  now  made.  He 
imported  the  first  forms  for  grinding  spectacle  glasses  that 
were  used  in  the  United  States.  He  made  the  first  kaleido- 
scope, the  first  magic  lantern,  stereopticon,  stereoscope, 
microscope  and  platina  points  for  lightning  rods.  In  1858, 
failing  health  lead  him  to  seek  a  partner  in  the  business  and 
be     invited    Mr.    Samael  L.   Fox,   who  had  been  a  lad 


under  him  at  the  old  establishment,  and  was  then  24 
yeara  of  age,  to  join  him  as  an  equal  partner. 
The  firm's  name  then  became  James  W.  Queen  &  Companj. 
In  1870  Mr.  Queen  retired  from  business,  selling  his  inter- 
est to  Mr.  Fox,  who  continued  the  firm  name  of  James  'Vc, 
Queen  &  Company,  until  the  year  189S,  when  the  stock  cor- 
poration  of  Queen  &  Company  was  formed.  The  assignment 
which  the  company  was  obliged  to  make  in  1884  was  due  to 
the  expansions,  made  in  good  judgment  by  it,  in  the  man- 
nfacturing  and  store  plants  in  1892,  to  meet  the  increasiog 
demand  for  scientific  instruments  and  to  the  business  de 
presaion  which  took  place  in  1803  over  the  whole  world. 

John  C.  Gray,  the  assignee  of  the  company,  has  been  cod- 
nectcd  with  James  W.  Queen  &  Company  and  Queen  & 
Company  since  1882.  In  the  reorganization  of  the  companj' 
Mr.  Gray  assumes  the  Presidency.  Mr.  S.  L.  Fox  is  Vice. 
President,  and  Mr.  J.  M.  Basel,  Secretary  and  Treasurer. 


OF  OFFICIAL  OHAXOES   IN  APBIL. 

We  note  the  following  changes  of  officers  since  our  last 
issue.    Information  relative  to  sach  changes  is  solicited. 

Adirondac  <fc  St.  Lawrence.— Cb^rWa  H.  Burnett  has  been 
appointed  Purchasing  Agent  with  office  at  51  East  44Ui 
Street,  New  York  City. 

AUoona  A  Phtlipahurgh  Connecting. — Mr.  Hfnty  Levis 
has    been  elected  President  to  succeed  S.  P.  Lacgdon. 

Atlantic  and  Pacific.—CW.  Smith  is  Receiver  and  General 
Manager,  with  office  at  Albuquerque,  N.M. 

Boston  &  Albany.— iAr.  Thomas  B.  Purves,  Jr.,  has  l)een 
appointed  Superintendent  of  Rolling  Stock,  and  will  have 
charge  of  both  tbe  locomotive  and  car  departments,  with 
office  at  Springfield,  Mass. 

Mr.  William  H.  Taft,  now  Actinp  Superintendent  of  Motive 
Power,  has  been  appointed  Supermtendent  of  Motive  Power, 
with  office  in  Boston. 

Mr,  C.  H.  Karnes  has  been  appointed  Division  Master  Me- 
cbairfc  at  West  Springfield,  Mass. 

Central  Veimont. — Messrs.  Charles  M.  Hays,  General 
Manager  of  the  Grand  Trunk,  and  Edward  C.  Smith,  Presi- 
dent of  the  Central  Vermont,  were  on  March  20  appointed 
Receivers. 

Cleveland,  Akron  d:  Columbv^.— til.  B.  F,  Marshall  has 
been  appointed  Master  Mechanic,  with  headquarters  at 
Mount  Vernon,  O.,  to  succeed  Mr.  W.  J.  Vance,  resigned. 

Drummond  County.— iir.  C.  Church  has  resigned  as  presi- 
dent. 

Eastern  Railvay  of  Minne$ota.—Vir.  Howard  James  has 
been  appointed  Purchasing  Agent,  with  headquarters  at 
Duluth,  Minn. 

Orand  Trunk.— at.  Hebert  Wallls  has  resigned  the  posi- 
tion of  Mechanical  Superintendent,  and  Mr.  F.  W.  Horse 
has  been  appointed  his  successor. 

Qulf  &   Jntergtate.—iir.  W.  A.  Meagher  has  been  ap 
inted  Master  Mechanic,  with  headquarters  at  Galveston, 
ex. 


^: 


Interoceanic  0/ Mexico. — Mr.  G.  M.  Stewart  has  been  ap- 
pointed General  Manager,  with  headquarters  at  tbe  City  of 
Mexico. 

Los  Angeles  Terminal  Railway.— Mr.  T.  E.  Gibbon  has 
been  appointed  Vice-President,  and  Mr.  Wm.  Wincup  Act- 
ing General  Manager  in  charge  of  traffic  and  operation,  vice 
T.  B.  Burnett. 

Louisville,  Evansville  A  St.  Louis.— Mt.  G.  F.  Jarvls' 
appointment  as  the  sole  receiver  of  the  Louisville,  Evacx- 
vilie  &  St.  Louis  road,  to  succeed  Receivers  Hopkins  and 
Wilson,  takes  effect  May  1. 

Macon  &  Birmingham.— Vr.  Julian  R.  Lane  has  been  ap- 
pointed General  Manager. 

Macon  A  Northern.— Hr.  Edgar  A.  Ross  has  been  ap- 
pointed Receiver  in  place  of  Mr.  William  H.  Ross. 

Mexican  Bailway.—'UT.  E.  G.  Evens  has  resigned  as  Loco- 
motive Superintendent  and  Mr.  Alfred  Atwood  has  been 
appointed  to  succeed  him  with  headquarters  at  Apizaco, 
Mexico. 

Michigan  Central.— On  the  decease  of  Mr.  C.  K.  Smart 
the  office  of  General  Master  Mechanic  was  abolished  and 
the  office  of  Superintendent  of  Motive  Power  and  Ec|uipmeDt 
created.  Mr.  Robert  Miller  is  appointed  to  tbe  position, and 
Mr.  R.  H.L'Hommed leu  becomes  General  Superintendent. 

Middle  &  East  Tennessee  Central.— Mr.  W.  W.  Fidler  has 
been  appointed  General  Manager,  with  office  at  Hartsville, 
Tenn. 

Norfolk  «fr  Ocean  View.— The  office  of  General  Manager 
has  been  abolished  and  that  of  Superintendent  created. 
Mr.  W.  A.  Barritt,  late  General  Manager,  retires,  and  Mr. 
Lee  D.  Mathes  is  appointed  Superintendent. 

Northern  Ohio.— Mr.  John  T.  Clark  has  been  appointed 
Master  Mechanic  with  headquarters  at  Delphoe,  Ohio. 

Ohio  Soutliem.-'S.  E.  Matthews  has  l>een  appointed  Fur- 
rbasing  Agent,  with  office  at  Springfield,  O.,  vice  C.  U- 
Roser. 

Oregon  Central  A  Eastern.— OtBcea  of  Master  Mechanic  and 
Master  Car  Builder  have  been  abolished. 

Pittsburgh,  Lisbon  A  Western.-C  H.  Smith  will  be 
General  Manager  of  this  road,  which  is  the  reorganized 
Pittsburgh,  Marion  &  Chicago. 

Southern.— Third  Vice-President  W.  W.  Finley  has  re- 
signed. 

St.  Louis,  Chicago  A  St.  Paul.—Ur.  Henry  W.  Gays  hta 
been  made  General  Manager.  General  Superintendent  I. 
W.  Fowler  has  resigned  and  the  office  has  been  abolished. 

Wabash.— Mr.  F.  W.  Morse  has  resigned  the  position  of 
Division  Manter  Mechanic  at  Fort  Wayne. 


€m)floqmrnt. 


Wanted.— A  Superintendent  for  a  small  car  work* 
Active,  practical  and  thoroughly  up  in  carbnilding.  Ad 
dress,  with  references.  The  Rathburn  Company,  Deseronto- 
Ont.,  Canada. 

A  Graduate  Enoineer,  of  eight  years'  experience  i"  ' 
special  line  of  railroad  supplies,  having  a  large  acquaintance 
among  railroad  men,  and  car  builders,  desires  a  positio" 
where  such  knowledge  and  experience  will  be  of  value.  Ad- 
dress, W.  C.  S.,  Room  36,  No.  2  Exchange  Court,  N.  Y.  CitJ- 
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THE  ALTOONA  SHOPS  OF  THE  PENNSYLVAITIA 

I. 

The  principal  shops  of  the  Pennsylvania  Railroad  for  the  re- 
pair and  construction  of  cars  and  locomotives,  as  moet  of  our 
readers  know,  are  located  at  Altoona,  and,  as  many  of  thfin  are 
also  aware,  this  place  is  a  sort  of  mechanical  Mecca  to  which 
many  pilgramages  are  made,  by  those  who  are  in  pursuit  of  in- 
formation or  enlightenment  on  the  many  abstruse  problems  relat- 
ing to  the  mechanical  engineering  of  railroads.  A  visit  to  this 
place  is  therefore  always  interesting,  and  it  is  hoped  that  some 
notes  and  observations  of  a  recent  ramble,  through  the  great 
works  which  are  established  there  will  be  interesting  and  may 
be  profitable  to  our  readers.  .',.:."/  "''.■.'■'..■  ''■>- 

For  the  following  facts  regarding  the  location  of  Altbona  and 
ils  surroundings,  we  are  indebted  to  an  illustrated  "  historical 
descriptive  and  statistical"  volume  published  by  its  Board  of 
Trade. 

"The  city  of  Altoona  was  laid  out  in  1849  and  the  Penn- 
sylvania Railroad  commenced  the  construction  of  its  shops 
in  1850.  It  is  situated  alxjut  thirty  miles  southwest  of  the 
geographical  center  of  the  great  State  of  Pennsylvania, 
just  at  the  eastern  base  of  the  Allegheny  Mountain!^,  near  the 
headwaters  of  the  Juniata  River — the 'Blue  Juniata' of  lodian 
lot'end  and  pale-faced  song,  and  on  the  line  of  the  Pennsylvania 
R.iilroad.  It  lies  in  the  upper  or  western  end  of  Logan  Valley  or 
'  Tuckahoe,'  as  the  vicinity  was  called  in  early  days,  in  the  cen- 
tral part  of  Logan  township,  in  Blair  County.  By  rail  it  is  117 
miles  east  of  Pittsburg  and  335  west  of  Philadelphia,  although  an 
air  line  would  be  one-fourth  to  one-third  less.  Baltimore  and 
Washington  are  150  miles  toutheafct  and  Buffalo  200  miles  di- 
rectly north,  but  by  rail  the  distance  to  these  points  is  nearly 
twice  as  great. 

"  Originally  laid  out  in  a  narrow  valley,  it  has  filled  this  and 
climbed  the  hills  on  either  gide  and  grown  in  all  directions,  so 
that  a  large  part  of  it  is  built  on  hills  of  moderate  elevation.  The 
city  lines,  as  now  established,  embrace  a  territory  two  and  one- 
fourth  miles  wide,  but  it  is  built  up  as  a  city  a  distance  of  four 
miles  long  and  two  miles  wide.  Less  than  50  years  old,  it  has 
grown  with  such  surprising  rapidity  that  it  now  contains  a  poj)- 
ulation  of  over  40,000  and  is  now  the  eighth  city  in  the  state  in 
population,  and  second  to  none  in  material  prosperity. 

"  The  lowest  ground  in  the  city  is  1,120  feet  alx)ve  the  level  of 
the  ocean,  and  the  hills  rise  100  to  150  feet  higher,  making  the 
site  and  surroundings  picturesque  in  the  extreme.     .     .     . 

"The  railroad  passes  through  the  heart  of  the  city  from  north- 
east to  southwest.  .  .  .  In  the  central  part  of  the  city,  on  the 
lower  ground,  are  located  the  railroad  company's  machine  and 
locomotive  shops,  freight  warehouse,  passenger  station  and  an 
immense  hotel,  around  which  the  business  of  the  city  clusters, 
this  being  the  '  bub ' ;  although  the  ever-increasing  business  of 
the  road  has  necessitated  the  building  of  additional  shops  at  two 
other  places  in  the  eastern  suburbs."' 

The  "car  shops"  are  located  about  a  half  mile  east  of  the 
locomotive  shops  and  the  "Juniata  shops,"  which  have  b*en 
built  within  a  few  years  for  the  construction  of  locomotives,  are 
about  a  mile  east  of  the  car  shops. 

Elsewhere  plans  showing  the  location  of  each  of  these  three 
groups  of  shops  are  given,  and  also  a  view  of  the  yard  taken  from 
the  west  end  of  it,  adjoining  the  repair  shop,  and  which 
shows  part  of  one  of  the  engine  houses,  and  of  other  buildings, 
and  the  network  of  tracks  at  that  point.  Another  view  of  the  car 
shops  and  the  grounds  adjoining  will  give  an  excellent  idea  of  the 
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appearance  of  that  locality  and  still  another  one  of  ihe  "  Janiata 
shops  taken  from  the  north  looking  southward  shows  their 
appearance  and  that  of  their  environment.  The  plans  re- 
present tlie  shops  and  grounds,  as  maps  ordinarily  do,  that  is 
the  person  looking  at  them  is  supposed  to  be  on  the  south  side. 
As  visitors  nearly  always  approach  the  shops  from  the  north  side 
and  as  the  perspective  view  of  the  Juniata  shops  is  taken  from  the 
north  the  plans  may  at  first  be  a  little  confusing. 

The  main  or  "  locomotive  shops"  as  they  are  called,  are  the 
oldest  and  most  extensive  and  are  devoted  chiefly  to  the  repair  of 
locomotives,  although  also  some  new  construction  work  is  done 
there.  The  following  are  the  principal  buildings  and  their 
dimensions: 

Middle  division  round  bonse. tK  feet  diameter 

ErectiiiBT  shop  Xo.  1 413feeiby  86  feet 

Machine  ^hop  (two  stories) %2       "       63    ** 

KrectinK  shop  Xo.  2 414        "        6S    " 

Otflce  store  room,  laboratory  and  teat  room  (three  stories)  170       "        40    " 

Hoilerhouse 66       "       43    " 

Flue  shop ....12.5       "       40    " 

Boiler  and  blacksmith  shop 192  feet  diameter 

Blacksmith  shop 219  feet  by  SSfeet 

Wheel  shop 249       "       66    " 

Boiler  flanKC  and  tank  shop 124        "       66    " 

Wheel  annealinK  pits 95       "       58    " 

fit  [sburK  division  round  bouse 300  feet  diameter 

Iron  foundry 245  feet  by  96  feet 

Wheel  foundry 137       "       70    " 

Core  room,  pattern  shop  on  second  floor 80       **       71    " 

Brass  foundry 78       **       46    " 

Pattern  store  room  (two  storier) 98       "       18    " 

Oil  house 57        "       47    " 

Wheel  foundry 16S       "       63    " 

Total  floor  area.. 367,314  sqn&re  feet 

The  car  shops,  as  their  name  implies,  are  devoted  chiefly  to 
the  construction  and  repair  of  cars,  but  a  group  of  small  build- 
ings are  devoted  to  work  for  the  maintenance  of  way.  The 
following  are  the  principal  building?  and  their  dimensions  : 

Passenger  car  paint  shop 42i'  feet  by  132  feet 

KIcctric  transfer  table  and  pit 397    "     ''     60    " 

Group  of  niainieuaiice  of  way  bui'dings 19,142  square  feet 

Freight  car  paint  shop 392  feet  by  106  feet 

Freight  car  truck  shop 82         "      70  " 

Planiof?  1.  ill .156         "       U    " 

Blacksmith  shop 357         "        73    " 

Machine  and  cabinet  shop S>3  73    " 

I'pholsterin);  and  trimming  shop  (two  stories)' SSI        '        73   " 

Passenger  car  erecliuK  shop 213         "      133   •" 

Ottlce  and  storeroom  (two  stories) 79         "        39   " 

Freight  car  shop 433  feet  diameter 

Steuiu  turntable  lOll    '" 

Lunibpr  drying  kilns 3,343  square  feet 

Fire  apparatus 53  feet  by  33  feet 

Total  floorarea 308,680  square  feet 

The  Juniata  shops  are  the  newest  and  were  built  for  the  con- 
struction of  new  locomotives.  A  part  of  them  are  now  devoted 
to  the  repair  and  construction  of  frogs  and  switches  and  other 
maintenance  of  way  work.  The  shops  are  splendidly  equipped 
with  the  latest  and  most  approved  machinery.  The  buildings  are 
as  follows  :  •'.■•;•.'  '•.    ••.  -,~  ■■       -    ■". 

PaintShop  ...';,..".^.....^.;.I..J.> 146  feet  by  67  feet 

Eleciric  and  hydraulic  house 60       •*       45    *' 

Boiler  shop 386        "       80    " 

Bla-kfniith  shop  ..306       "       80    " 

Boier  house    .......^...- 70      **       43    " 

Offlce  and  storeroom  (two  storeii) 71       "      51    ** 

Hydraulic  transfer  table  and  pit 261       "       00    " 

Rrortinx  shop 3St        "        70    ** 

Machine  shop  (two  Stories! tS8       "       75    " 

Total  floor  area II8.986Bquarefeet. 

The  entire  area  of  the  floors  of  all  the  shops  is  851,980  square 
feet  or  19.7  acres. 

It  would  be  very  difficult  to  give  a  systematic  account  of  all  of 
these  shops,  and  the  many  interesting  processes  and  appliances 
which  are  carried  on  in  them.  Only  a  large  book  or  many  chap- 
ters wouW  suffice  for  that  purpose.  No  attempt  will  therefore  be 
made  to  arrange  our  observations  in  any  systematic  order,  but 
they  will  be  noted  as  they  were  brought  to  the  attention  of  the 
writer  during  a  "  personally  conducted"  ramble  through  these 
great  establishments.  Before  doing  this  it  will  be  explained  that 
the  engraving  of  two  passenger  locomotives  on  the  double  page 
illustration  herewith  represents  the^Iatest  type  or  "Class  L"  engine 
built  by  this  company,  and  also  their  "Class  G"  engine,  which 
was  built  and  was  the  standard  type  in  1873.  The  illustration 
and  the  following  dimensions  give  a  good  idea  of  the  increase  in 
size  of  locomotives  within  the  past  iwentj'-two  years. 

Class  G.  ~. '.  .  '-iCJlass  L. 

Diameter  of  driving  wheels SSincbes  8i  inches 

Cylinders 15  by  22  inches  18H  by  2«>  inches 

Weight 65.2U0pound8  134.500  pounds 

Freosare in  boilers 125  pounds  ISSpoooiU 
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View  of  West  End  of  Pennsylvania  Yard,  Altoona,  Pa- 


Car  Shops  of  the  Penntvivapla  Railroad  Altoona  Pa, 
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View  of  West  End   of  Pennsylvania  Yard,  Altoona,  Pa 
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We  will  have  more  to  say  about  the  "Class  L"  engine  in  a  future 
article. 

The  Pennsylvania  Railroad  Company  for  many  years  past  has 
made  many  of  the  cast-iron  wheels  used  on  its  road.  In  connec- 
tion with  the  locomotive  shops  is  a  well-equipped  wheel  foundry 
where  large  numbers  of  wheels  are  and  have  [teen  made.  Great 
pains  have  been  taken  and  much  skill  exercised  to  procure  the 
best  possible  materials  for  their  manufacture,  and  to  produce  the 
strongest,  safest  and  most  durable  wheels  of  that  kind. 
Recently  an  expensive  accident  occurred  on  the  road  while 
a  train  was  coming  down  the  long  and  steep  grade  west 
of  Altoona.  The  accident  was  caused  by  a  broken  wheel  under 
a  foreign  car,  the  failure  of  which  was  attributed  to  the 
action  of  the  brakeshoes,  which  were  applied  in  descending  the 
grade,  and  which  heated  the  wheel,  and  it  was  thought  thus 
cracked  it.  To  throw  some  light  on  the  subject,  it  was  decided 
to  make  tests  of  wheels  made  by  different  manufacturers,  to  de- 
termine the  effect  of  beating  the  tread.  To  do  this  the  wheels 
were  placed  in  a  sand  mould  flatwise,  with  their  flanges  down 
and  their  axes  vertical.  Around  the  tread  of  the  wheel  a  circum- 
ferential space  was  left  li  inches  wide  measured  radially  to  the 
wheel,  this  space  being  surrounded  with  sand,  the  top^of  the 
mould  being  left  open.  Into  this  space  molten  cast-iron  was 
poured,  with  the  result  that  in  many  cases  some  of  the  ribs  or 
brackets  were  cracked  in  about  half  a  minute  after  the  metal  was 
poured,  and  the  plates  in  about  a  minute  after  the  molten  metal 
came  iu  contact  with  the  tread.  At  the  time  of  the  writer's  visit 
to  the  foundry,  which  is  here  reported,  three  new  wheels  were 
prepared  for  such  a  test;  two  of  them  manufactured  by  a  reputable 
maker,  and  one  of  these  two  wheels  was  taken  from  those  supplied 
by  the  manufacturer  in  the  regular  course  of  trade,  and  the  other 
a  special  wheel  furnished  for  the  test,  and  said  by  the  maker  to 
be  the  best  he  could  produce.  The  third  was  a  new  wheel  made 
in  the  Altoona  foundry.  In  one  of  the  tests  the  molten  iron  was 
poured  into  the  space  around  the  tread  of  the  wheel  first  described, 
so  as  to  nearly  fill  it  up  to  the  edge  of  the  rim.  In  forty  seconds 
after  the  (Muring  ceased  there  was  a  sharp  click  indicating  that 
one  of  the  brackets  was  cracked,  and  in  forty-five  seconds  the 
upper  plate  cracked  with  a  report  like  that  of  a  small  pistol.  The 
crack  was  a  radial  one  through  the  rim,  and  it  then  extended 
circumferentialiy  just  inside  the  rim  about  one-sixth  of  the  way 
around  the  hub.  The  second  wheel,  which  was  said  by  the  maker 
to  be  the  best  that  he  could  produce,  cracked  iu  the  same  way  in 
the  plate  in  two  minutes  after  the  iron  was  poured,  the  fractures 
being  of  somewhat  less  extent  than  the  first.  The  Altoona  wheel 
was  then  tested,  but  did  not  break  when  the  melted  iron  poured 
around  it  had  become  black  by  cooling.  Other  tests  have  been  made 
of  wheels  which  had  l)een  in  service  with  similar  results.  The 
Altoona  wheels  are  reported  to  have  stood  the  test  in  every  case 
excepting  one,  while  a  large  proportion  of  those  made  by  manu- 
facturers who  sell  wheels  were  broken.  During  a  considerable 
part  of  the  time  after  the  iron  was  poured,  when  the  tests  which 
are  described  above  were  made,  the  wheel  was  so  cool  that  a  per- 
8on  could  bear  his  hand  in  the  inside  of  the  rim,  and  the  plate,  ex- 
cepting the  portion  near  to  the  rmi,  was  so  cool  during  the  whole 
test  that  a  person's  hand  could  be  kept  in  contact  with  it  without 
pain.  A  match  moved  slowly  in  contact  with  the  plate  from  the 
hub[toward  the  rim  immediately  after  the  test  was  not  lighted  until 
it  was  near  the  rim. 

These  tests  are  certamly  very  remarkable,  important  and  some- 
what alarming.  If,  as  was  shown,  an  ordinary  cast-iron  wheel  is 
liable  to  break  when  its  rim  is  heated  to  a  comparatively  low  tem- 
perature, there  is  certainly  very  much  more  danger  attending 
their  use  on  long  grades  when  the  brakes  must  be  applied  for  con- 
siderable periods  than  is  generally  supposed,  and  the  responsi- 
bility for  using  cheap  and  inferior  wheels  is  correspondingly  great. 
The  forms  of  the  wheels  which  were  tested  were  all  alike  and  were 
of  the  ordinary  double  plate  pattern,  with  curved  ribs  on  the  back, 
so  that  the  capacity  for  withstanding  the  test  in  the  one  case  and 
the  failure  in  the  other  was  probably  due  to  the  difference  in 
quality  of  the  material  of  which  they  were  made.  It  may  be  that 
if  the  wheels  made  of  inferior  material  had  been  of  a  different 
form  they  would  not  have  broken,  and  this  kind  of  tests  supplies 


the  means  for  determining  what  are  the  best  forms  for  such 
wheels.  Thus  far  those  adopted  appear  to  have  been 
evolved  by  rule  of  thumb  methods  alone.  It  may  be 
that  the  forms  which  have  been  used  so  long  are 
weaker  than  was  ever  suspected,  and  that  some  other  shapes 
would  be  much  lees  liable  to  fracture.  The  test  showed  indubi- 
tably that  heating  the  treads  of  the  wheels  subjected  their  plates 
and  ribs  to  tremendous  strains,  and  the  only  reason  why  the 
Altoona  wheel  did  not  break  was  that  the  material  of  which 
it  was  made  had  sufficient  strength,  elasticity,  ductility,  tough- 
ness, or  whatever  it  is  called,  to  resist  these  strains.  It  would 
seem  to  be  the  part  of  wisdom  to  make  wheels,  if  it  be  possible, 
of  a  form  which  would  not  be  8ubje<'t  to  such  strains  when  their 
treads  are  heated,  as  they  were  in  the  tests,  or  as  they  would  be 
by  the  application  of  brakes.  It  would  be  interesting  and  pos- 
sibly instructive  to  put  wheels  say  in  a  lathe  and  apply  brakes  to 
them  with  the  ordinary  maximum  pressure  and  then  revolve  the 
wheels  at  the  speed  with  which  they  would  probably  turn  in 
actual  service.  This  would  show  whether  the  heating  action  of 
the  brakeshoes  has  the  same  effect  as  the  molten  iron  produces. 
This  is  an  attractive  field  for  investigation  and  one  in  which  more 
knowledge  is  urgently  needed. 

The  Altoona  wheel  foundry  is  well  equipped  with  hydraulic 
cranes  and  other  appliances.  The  wheels  are  now  all  made  in 
contracting  chill  moulds  which  give  a  more  uniform  chill  in  the 
treads  of  the  wheel  than  can  be  produced  in  any  other  way.  The 
materials  used  for  wheels  are  from  30  to  35  per  cent,  of  charcoal 
iron,  15  per  cent,  of  coke  iron,  5  per  cent,  of  steel  and  from  50  to 
55  per  cent,  of  old  wheels.  It  is  specified  that  the  coke  iron  shall 
not  have  more  than  from  1  to  1.25  per  cent,  of  silicon. 

One  machine  in  use  in  connection  with  the  foundry  was  new 
to  the  writer.  This  was  for  brushing  the  sand  from  tlie  wheels. 
It  was  made  by  the  Northwestern  Wheel  and  Foundry  Company, 
of  St.  Paul,  Minn.,  and  consists  of  two  iron  discs  of  about  the  same 
diameter  as  the  wheels,  which  are  each  mounted  on  the  ends  of 
horizontal  shafts.  Each  disc  overhangs  the  bearings  of  its  shaft, 
which  has  a  driving  pulley  and  friction  clutch  for  throwing  in 
and  out  of  gear.  The  discs  face  each  other,  and  to  the  sur- 
faces thus  presented  wire  ^brushes  are  attached,  and  the 
wire  strands  project  at  right  angles  to  the  faces  of  the  discs,  the 
wires  being  parallel  to  the  axis  of  the  shafts.  The  latter  have  a 
certain  amount  of  horizontal  movement  in  their  bearings,  so  tliat 
by  means  of  levers  the  discs  can  be  drawn  apart  and  a  wheel 
rolled  between  them.  The  discs  are  then  made  to  revolve  by  belts 
on  pulleys  attached  to  the  drafts,  and  the  brushes  are  brought  in 
contact  with  the  two  sides  of  the  wheel,  and  all  the  sand  is  thus 
quickly  brushed  off  from  the  exposed  surfaces.  That  which  ad- 
heres between  the  ribs  is  afterward  brushed  out  by  a  cylindrical 
brush  resembling  somewhat  a  large  paint  brush  attached  to  a 
flexible  shaft  driven  by  a  pulley.  The  cost  of  cleaning  wheels  has 
been  reduced  three  cents  per  wheel  by  the  use  of  these  machines. 

Another  interesting  machine  is  a  sand  sifter  made  by  the 
Walker  Manufacturing  Company,  of  Cleveland,  O.  This  consists 
of  a  rectangular  box,  about  3  by  5  ft.  and  a  foot  or  18  inches  high 
or  deep,  and  with  a  sieve  forming  the  bottom.  This  box  is  sus- 
pended by  inclined,  loose-jointed  links  or  rods  about  2  feet  long 
attached  at  each  of  the  four  corners.  Over  the  middle  of  the  box 
is  a  bearing  which  receives  the  pin  of  a  crank  attached  to  a  verti- 
cal shaft  over  it  and  driven  by  a  pulley  or  belt.  As  the  crank  re- 
volves the  bearing  is  of  course  carried  in  the  path  of  its  pin  and 
the  box  is  carried  with  it.  The  latter  being  suspended  by  the  in- 
clined links  the  horizontal  oscillation  of  the  lower  ends  of  the 
latter  causes  the  corners  of  the  l>ox  to  rise  and  fall  in  sequence,  as 
it  were,  which  with,  the  movement  imparted  by  the  crank,  pro- 
duces a  sort  of  sfjuirming  or  wriggling  movement  admirably 
adapted  for  sifting  the  sand  which  is  put  into  the  box. 

The  brass  foundry  is  also  an  interesting  place  and  is  well  ar- 
ranged and  designed.  The  building  is  36  by  80  feet,  with  a  central 
stack,  or  chimney,  and  with  18  furnaces  arranged  circularly 
around  it.  This  building  is  admirably  lighted  and  well  venti- 
lated, and  has  capacity  for  melting  ten  tons  of  metal  per  day.  An 
adjoining  room  contains  appliances  for  lining  car  journal  bearings 
with  lead.     The  bearing  surfaces  of  these  are  first  cleaned  with 
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dilute  acid,  and  are  then  tinned.  After  this  operation  they  are 
clamped  against  a  vertical  cylindrical  iron  "core" — it  may  be 
called — having  projections  which  leave  a  space  of  about  one- 
eighth  of  an  inch  between  it  and  the  brass  into  which  the  melted 
lead  is  poured.  As  soon  as  the  lead  is  set  the  fin,  or  superfluous 
metal,  which  projects  is  cut  off  by  a  kiud  of  shear  attached  to  the 
core.  The  whole  procf  ss  is  (juickly  done.  This  lead  lining  is 
generally  used  on  bearings  for  the  Pennsylvania  road. 

In  the  use  of  brass  bearings  it  was  found  that  what  may  be 
called  hard  nodules  were  formed  in  the  metal,  which  were  not 
worn  away  with  the  other  metal,  but  would  often  project  from 
the  surface  and  wear  into  and  cut  the  journals.  The  formation 
of  these  nodules  was  finally  attributed  to  oxidation  on  the  sur- 
face of  the  melted  brass  while  it  was  in  the  crucibles.  A  cure  for 
the  evil  was  found  in  spriakling  powdered  charcoal  over  the  sur- 
face of  the  molten  metal  while  it  is  in  the  furnace. 

An  interesting  annex  to  tke  foundry  is  the  boiler  room.  In 
this  three  large  Bellpaire  boilers  of  the  locomotive  type 
have  been  installed,  with  room  for  an  additional  one.  The 
level  of  the  engine-room  is  about  five  feet  below  a  track  which 
extends  into  it  and  is  supported  on  posts  or  trestle  work.  The 
track  runs  transversely  to  the  boilers  and  is  about  eight  or  ten  feet 
back  of  them — speaking  in  locomotive  parlance.  The  coal  is 
brought  in  on  drop  bottom  cars  and  dumped  on  this  trestle.  It  is 
then  within  convenient  distance  for  firing  the  boilers,  and  is 
placed  in  that  position  without  any  other  labor  than  that  of  run- 
ning the  cars  in  and  dumping  them.  In  front  of  the  fireboxes  of 
the  boilers  is  a  transverse  pit,  or  what  might  be  called  a  ditch, 
which  has  a  bucket,  which  runs  on  a  track  on  the  bottom  of  the 
pit.  This  bucket  can  be  placed  in  front  of  the  ash  pan  of  any  of  the 
boilers  and  the  ashes  can  be  raked  directly  into  it.  Between  two 
of  the  boilers  is  a  lift  which  consists  of  an  inclined  runway 
extending  from  the  ashpit  backward  over  the  track 
on  which  the  coal  is  brought  in.  This  runway  has  a 
wire  rope  operated  by  a  horizontal  cylinder  and  pulley 
under  the  roof.  To  remove  the  ashea,  a  car  is  run  in  on  the 
track  to  receive  them,  and  the  bucket  is  then  filled  and  brought 
to  the  foot  of  the  runway,  the  wire  rope  is  attached  to  it,  water 
is  admitted  to  the  cylinder;  the  bucket,  which  has  a  drop-bottom, 


is  carried  up  and  over  the  car,  when  it  is  dumped  and  the  ashes 
deposited  in  it  without  any  other  labor  than  is  here  described. 
The  hydraulic  cylinder  and  piston  is  oi)erated  by  a  pump  and  ac- 
cumulator in  the  usual  way.  Adjoining  the  boiler  room  there  is 
also  a  Clayton  air  compressor  which  supplies  air  to  various  appli- 
ances inside  and  outside  the  foundry.  One  of  them  is  an  air  l<ft 
or  hoist  for  loading  and  unloading  cars.  This  consists  of  two 
posts  about  twenty  feet  high  and  placed  about  thirty  feet  apart 
with  a  transverse  beam  on  top,  to  which  a  vertical  cylinder  with 
about  ten-feet  stroke  and  perhaps  twelve  inches  diameter.  The 
piston  rod  can  readily  be  attached  to  any  object  which  is  thus 
raised  by  the  admission  of  air  to  the  cylinder. 

A  steel  rail  breaker  is  also  an  appendage  to  the  foundry.  This 
consists  of  a  large  hydraulic  cylinder,  somewhat  like  those  used 
for  hydraulic  riveting  machines,  the  piston  of  which  works  hori- 
zontally. The  rail  is  placed  between  the  ram  and  suitable  bear- 
ings, and  when  water  pressure  is  admitted  the  rail  is  broken  al- 
most like  a  pipe  stem.  The  rails  are  reduced  to  short  piecee  to 
facilitate  putting  them  in  the  cuDola  when  they  are  mixed  with 
the  iron  for  the  manufacture  of  wheels. 

(To  be  Continued.)  ■"' V-'V  ,; 
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The  Norfolk  &  Western  Railroad  has  recently  put  into  service 
a  number  of  locomotive  pistons,  in  which  the  head  is  of  mal- 
leable iron,  with  an  outer  rim  of  cast  iron.  Through  the  courtesy 
of  Mr.  R.  H.  Soule,  Superintendent  of  motive  power,  we  have 
received  the  working  drawings  from  which  the  accompanying 
engravings  were  made. 

The  head  proper  consists  of  a  single  casting  of  malleable  iron, 
having  a  central  hub  4}  inches  in  diameter,  and  front  and  back 
plates  or  walls  ranging  from  |  to  y  incites  thick.  Twelve  radial 
ribs,  from  y\  to  f'^  inches  thick,  extend  from  the  hub  outward  and 
three  circular  ribs  strengthen  the  hub.  The  casting  resembles  the 
ordinary  "solid  "  piston  except  that  it  is  open  at  the  rim.  This 
opening  is  closed  by  a  cast-iron  ring  1^  inches  thick,  and  the  full 
width  of  the  piston  head,  namely,  5^  inches.    The  fit  for  this  ring 
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is  made  slightly  conical,  being,  on  this  20-iDch  piston,  17i  inches 
at  the  front  face  and  17}  inches  at  the  front  of  the  back  wall,  at 
which  point  there  is  a  shoulder,  and  the  diameter  is  enlarged  to 
18  inches.  The  ring  is  put  on  from  the  front  and  forced  against 
this  shoulder  :  it  is  then  held  in  place  by  casting  a  brass  ring  into 
the  dovetad  groove  in  the  front  face  of  the  piston.  The  brass  ring 
is  hamnnered  down  until  it  fills  the  groove  tightly.  The  packing 
rings  are  cast-iron  spring  rings,  H  inches  wide  and  i  inch  deep. 

The  advantage  of  this  construction  lies  in  the  fact  that  a  light- 
weight piston  is  obtained,  and  yet  cast  iron,  with  its  unex- 
celled wearing  qualities,  is  retained  for  the  surface  in  contact 
with  the  bore  of  the  cylinder.  The  retaining  ring  for  fastening 
the  rim  is  a  neat  way  of  avoiding  the  use  of  bolts  or  rivets.  The 
actual  saving  in  weight  over  a  cast-iron  piston  is  shown  in  the 
following  figiu'es : 

Weight  without 
Type  of  piston.  pnckitiK  rines. 

Standard  (caaMron  box) 2.57. .S  pounds 

Composite 187.5       " 


Weight  wilh 
packinK  rin^s. 

280  pounds. 

210       •■ 


This  shows  a  saving  of  70  pounds  if  the  composite  piston  is 
compared  with  the  company's  old  standard  piston.  The  officials 
bdieve  that  a  further  reduction  of  from  10  to  30  jxiunds  can  be 
effected  in  this  design. 


Kew  York  Central  Locomotive  No.  923. 


A  new  anthracite  coal  burning  locomotive  has  just  been  com- 
pleted at  the  West  Albany  shops  of  the  New  York  Central 
Company  and  has  l>een  put  into  service  on  the  Hudson  River 
division  of  the  road.  It  is  of  the  American  type  with  78-inch 
wheels  and  18i  by  23-inch  cylinders.  The  firebox  is  108  inches 
long,  and  is  placed  on  top  of  the  frames  and  has  a  water-har 
grate,  which  inclines  downward  toward  the  front.  The  springs 
and  equalizing  levers  are  below  the  driving-boxes .  the  latter 
being  made  of  Ajax  metal.  The  crown  sheet  is  slightly  arched 
and  is  supported  with  crown  bars  with  a  wagon  top  over  them. 
The  firebox  rests  on  expansion  links  pivotally  connected  to  the 
frames  and  to  the  boiler. 

The  general  design  and  finish  of  the  engine  is  similar  to  the 
celebrated  999.  Nearly  all  the  parts  which  were  susceptible  of  it 
are  brightly  finished  and  polished,  the  fixtures  in  the  cab  being 
nickel-plated.  Many  of  the  bolt  heids,  as  in  the  guide  bars, 
smokebox  and  boiler  braces  are  counter-sunk  so  as  to  make  a 
smooth  fiuish.  The  oil  cups  on  the  guide-bars  are  forged  solid 
with  them  with  tight  fitting  covers.  The  cylinder  oilers  have  a 
self-measuring  attachment  by  which  a  definite  quan'ity  of  oil  can 
be  applied  at  each  oiling. 

The  firebox  has  Mr.  Buchanan's  furnace  door  with  an  inside 
deflector,  which  has  worked  so  satisfactorily  on  this  road.  As  the 
trailing  driving-axle  is  under  the  firebox,  the  ash-pan  must  be 
arched  over  it.  It  consists  of  two  deep,  hopper-shaped  recep 
tacles,  one  in  front  and  the  other  behind  the  rear  axle,  and 
have  sliding  doors  at  the  bottom  which  are  operated  by  a  vertical 
shaft,  which  extends  upward  through  the  foot-plate,  and  has  a 
lever  on  its  top  end.  When  the  doors  are  opened  this  must  be 
turne<l  outward  and  projects  over  the  foot-plate  behind  the  fire- 
box, and  is  thus  in  the  way  of  the  fireman.  When  the  doors  are 
closed  the  lever  is  moved  forward  and  then  stands  transverseli- 
to  the  engine,  clr se  to  the  firebox,  and  is  then  out  of  the  way. 
The  projf  ction  of  the  lever  over  the  foot-plate  is  thus  a  reminder 
to  the  fireman  that  the  doors  are  open,  the  object  being  to  have 
them  always  closed  when  the  engine  is  on  the  road.  An  opening 
is  provided  in  the  front  of  the  ash-pan  at  some  distance  above  the 
rails  for  the  admission  of  air. 

The  tank  is  provided  with  a  gage  on  the  fr«ot  end.  This  con- 
sists of  a  vertical  iron  pipe  connected  to  the  bottom  of  the  tank, 
and  with  a  cock  in  the  connection.  A  number  of  small  holes  are 
drilled  at  close  intervals  along  the  whole  length  of  the  iron  pipe. 
When  the  cock  is  opened  water  flows  out  of  these  holes,  and 
thus  shows  how  high  the  water  is  in  the  tank.  The  iron  pipe  has 
the  advantage  over  a  glass  gage,  that  there  is  no  danger  of  break- 
ing it. 
The  apron  which  covers  the  interval  between  the  foot-plate  and 


tender  is  covered  with  sole  leather,  fastened  with  rivets,  which 
gives  a  secure  foothold  for  the  fireman. 

The  driving  truck  and  tender  wheels  all  have  cast-iron  centers 
and  steel  tires  fastened  with  retaining  rings. 

Another  feature  which  has  been  very  extensively  adopted  on 
new  engines  for  this  road  is  the  extended  piston  rods.  These 
project  through  the  front  cylinder-head,  and  are  then  supported 
by  a  guide  and  inclosed  by  a  casing  outside.  It  is  reported  that 
this  device  lessens  the  wear  of  piston  packing  and  cylinders  to  a 
very  great  extent. 

The  connecting  and  coupling  rods  are  fluted,  the  latter  have 
solid  bushed  ends  and  the  former  stub  ends,  front  and  back,  the 
straps  being  fa.stened  with  three  bolts. 

The  hand-rails  and  hand-holds  are  covered  with  Russia  iron, 
which  is  a  new  device. 

The  engine  is  equipped  with  monitor  injectors,  chime  whistle 
and  Gould's  automatic  couplers,  at  the  front  of  the  engine  and 
back  of  tender.  The  engine  and  tender  are  both  painted  black, 
with  silver  striping.  Exceptingin  Fomeof  the  switching  engines, 
we  believe  this  is  the  first  instance  of  the  use  of  anthracite  coal 
on  the  New  York  Central  road.  This  one  is  intended  for  service 
on  the  trains  between  New  York  and  Poughkeepsie. 

The  finish  of  the  engine  surpasses— if  that  is  possible— that  of 
the  999,  and  is  an  example  of  the  best  and  most  recent  practice 
in  American  locomotive  engineering. 


Admission  of  Apprentices  and  Mechanics  to  the  Engineer- 
ing C!o\irse8  of  Purdue  TTniversity. 


In  response  to  numerous  inquiries  in  regard  to  the  admission  of 
experienced  mechanics  to  the  Engineering  Courses,  the  President 
of  Purdue  University  has  published  a  statement  embodying  the 
practice  of  the  University  in  such  cases. 

The  courses  in  Mechanical.  Civil  and  Electrical  Engineering  in- 
clude lines  of  work  such  as  carpentry,  pattern-making,  molding  and 
casting,  forging  and  machine  work,  with  which  shop  men  are 
often  familiar,  and  for  this  reason  such  man  may  enter  these 
courses  under  conditions  which  are  greatly  in  their  favor.  Thus 
those  who,  as  apprentices,  have  acquired  pkill  in  manipulation 
and  have  become  acquainted  with  the  principles  of  construction, 
can  properly  l>e  excused  from  the  shop  work  which  other  students 
are  required  to  take:  the  experiences  of  the  shop  can  in  this  way 
be  made  to  count  in  advancing  the  student  in  his  professional 
course.  Or  if  it  happens  that  an  applicant  is  unprepared  in  some  line 
of  work  required  for  admission,  such  deficiency  need  not  prevent 
his  admisHion,  provided  bis  credits  in  shop  work  are  sutflcient  to 
give  him  time  in  which  to  bring  up  the  required  preparatory  work. 

Each  application  for  credit  or  for  conditional  admission  will  nec- 
essarily require  individual  consideration,  and  persons  seeking 
such  admission  arc  advised  to  inform  themselves  by  correspon- 
dence tiefore  going  to  the  expense  of  applying  in  person.  The 
important  conditions,  however,  governine  the  admission  of  per- 
sons having  credits  and  conditions  are  indicated  in  the  following 
statements :  ' 

1.  Each  applicant  for  admission  who  desires  credits  in  shop  work 
must  present  a  statement  in  his  own  handwriting  setting  forth  his 
.shop  experience,  which  statement  should  l>e  indorsed  and  ap- 
proved by  the  superintendent  of  the  shop  or  shops  in  which  he  has 
worked. 

2.  Three  years'  experience  as  a  regular  apprentice  or  as  ajourney- 
man  in  an  approved  shop  will  be  accepted  as  a  complete  equivalent 
for  all  shop  work  required  by  the  college  course.  It  is  equivalent 
to  a  credit  of  nine  hours  per  week  for  two  years.  An  experience 
of  less  than  three  years  may  be  accepted  as  an  equivalent  for  a  por- 
tion of  the  shop  work  required  in  the  course. 

3.  Applicants  for  admission  who  can  show  that  they  are  entitled 
to  credits  in  .shop  work,  but  who  are  unable  to  pass  entrance  exam- 
inations, will  be  admitted  conditionally  if  their  general  attain 
ments  indicate  that  they  are  likely  to  become  successful  students; 
but  such  applicants  should  not  be  less  than  twenty  years  of  age. 

4.  Students  admitted  as  freshmen,  with  credits  in  one  or  more 
lines  of  college  work  and  with  conditions  in  preparatory  subjects, 
will  be  given  regular  instruction  in  the  subjects  in  which  they  are 
deficient. 

5.  Students  admitted  with  conditions  will  be  required  to  pursue 
such  lines  of  study  in  some  one  of  the  three  courses  named  as  will 
tend  to  make  them  regular.  Special  courses  of  selected  studies 
will  not  be  granted. 
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The    Pennsylvania    Avenue    Subway  and   Tunnel  in    the 
City  of  Philadelphia. 


The  aboHehment  of  grade  crossings  in  large  cities  presents  to 
the  engineer  many  complicated  problems  for  solution  and  in- 
volves the  expenditure  of  millions  of  dollars.  In  some  cases  easy 
grades  on  Ihe  streets  and  the  railroads,  the  minimum  damage  to 
adjacent  property,  economy  in  expenaiture  and  a  non-interruption 
of  traffic  are  the  chief  problems,  and  even  then  the  work  is  not 
an  easy  ta^k.  But  when  the  railroad  tracks  whose  grades  are  to' 
be  altered  are  connected  by  sidings  to  numerous  manufacturing 
and  industrial  establishments,  warehouses  and  elevators,  and  as  a 
result  of  the  improvements  are  found  to  interfere  with  existing 
water,  gas  and  sewerage  systems,  the  diflSculties  are  vastly  in- 
creased. Such  is  the  situation  which  the  engineers  in  charge 
have  had  to  meet  in  preparing  the  plans  for  the  new  subway  and 
tunnel  for  the  Philadelphia  &  Reading  Railroad  in  the  city  of 
Philadelphia. 

Several  years  ago  the  railroad  company  completed  its  hand- 
some terminal  station,  and  the  elevated  approach  to  it,  by  which 
a  number  of  dangerous  grade  crossings  were  avoided.  But  lead- 
ing from  these  terminal  tracks  is  a  line  running  at  grade  through 
Pennsylvania  avenue  and  crossmg  many  streets.  On  each  side 
of  it  are  large  industrial  establishments,  some  of  them  of  world- 
wide reputation,  and  all  doing  a  large  business,  such  as  Wm.  Sel- 
lers &  Company,  Baldwin  Locomotive  Works,  Bement,  Miles  & 
Company,  Whitney  &  Sons,  and  others.  The  constant  switching  of 
cars  made  the  location  so  dangerous  that  finally  the  city  authorities 
and  railroad  company  mutually  aerecd  to  lower  the  tracks,  the 
cost  of  the  work  to  be  shared  equally  by  the  two  corporations. 
Accordingly  an  ordinance  was  passed  by  the  City  Council  in 
March,  1894.  accepted  by  the  railroad  company,  and  the  work  of 
preparing  the  plans  placed  in  charge  of  the  city's  engineering 
department.  The  estimated  cost  of  the  work  is  $6,000,000,  and 
u|>on  its  completion  seventeen  grade  crossings  will  be  abolished 
and  the  entrances  to  Fairmount  Park  relieved  of  objectionable 
features. 

These  plans  are  now  complete,  and  such  changes  as  were  neces- 
sary in  the  sewage  system  of  the  city  have  already  been  made. 
During  the  past  month  the  city  has  been  receiving  bids  from  con- 
tractors, and  the  work  will  be  given  out  at  an  early  date  and  con- 
struction pushed  rapidly.  The  tracks  will  Ije  lowered  on  the  ave- 
rage 23  feet  below  the  surface  of  the  streets,  and  the  total  length 
of  the  right  of  way,  the  grade  of  which  is  altered,  is  10,000  feet, 
of  which  2,912  feel  is  tunnel,  6,038  feet  is  open  subway,  and  the 
remaining  1.060  feet  is  elevated  structure.  Besides  the  sidings 
leading  to  industrial  establishments,  there  are  two  freight  yards 
adjacent  to  the  main  tracks  which  must  also  be  depressed,  one 
between  Thirteenth  and  Sixteenth  streets  and  the  other  at  Twen- 
tieth street,  where  an  engine  bouse,  coaling  station  and  turn- 
table are  also  located.  The  open  subway  is  wide  enough  for 
from  four  to  six  tracks,  and  the  tunnel  is  to  contain  four 
tracks.  It  is  evident,  therefore,  that  the  work  is  one  of  great 
magnitude. 

On  page  96  we  have  reproduced  a  perspective  of  the  work  as  it 
will  appear  when  finished,  and  on  this  view  is  designated  the  lo- 
cation of  a  number  of  important  manufacturing  plants,  most  of 
them  well  known  to  our  readers.  Oo  page  97  is  given  a  plan  of 
the  subway  and  tunnel,  with  sections  of  both,  and  Figures  3  and 
4  on  page  99  give  additional  sections  that  are  of  interest. 

The  plans  provide  for  a  very  slight  change  of  grade  at  Twelfth 
street,  the  railroad  being  carried  over  it  as  at  present.  Beginning 
at  Twelfth  street  the  tracks  continue  on  a  down  g^ade  of  3^  per 
cent,  to  a  point  just  beyond  Broad  street,  where  the  grade  is 
easeH  oflf  to  .8  per  cent.,  which  continues  for  about  one  and 
one-half  blocks,  after  which  the  tracks  are  practically  level  to 
the  portal  of  the  tunnel.  At  Thirteenth  street  the  tracks  will 
cross  at  about  the  present  grade  of  the  street,  requiring  the  latter 
to  be  depressed  considerably,  but  this  is  the  only  street  whose 
grade  is  changed  materially.  From  Thirteenth  to  Sixteenth 
streets  the  entire  space  between  the  north  side  of  Callowhill 
street  and  the  north  side  of  Pennsylvania  avenue  is  to  be  ex- 
cavated to  form  a  depressed  freight  yard  for  the  railroad  com- 


pany. All  streets  from  and  including  Broad  street  to  Twenty- 
first  street  are  to  be  carried  over  the  tub  way  on  bridges.  This 
portion  of  the  work  to  the  portal  of  the  tunnel  presents  the  great- 
est difficulties,  because  of  the  numerous  sidings  and  the  fact  that 
the  retaining  walls  will  come  so  close  to  the  building  lines  as  to 
require  the  underpinning  of  many  buildings  and  the  reconstruc- 
tion of  their  foundations.  Fortunately  it  has  been  found  possible 
to  reach  all  siding  which  must  be  kept  open  by  means  of  tem- 
porary tracks  that  will  be  laid  through  Hamilton  street  east  from 
Pennsylvania  avenue,  thus  leaving  the  contractors  compara- 
tively free  to  carry  on  this  section  of  the  work. 

The  connection  to  Baldwin  Locomotive  Works,  near  Broad 
street,  and  the  warehouse  across  the  way,  near  Sixteenth  street, 
are  each  to  be  made  by  a  five  per  cent,  grade.  Near  Sixteenth 
street  several  tracks  cross  over  the  subway  on  a  bridge,  thus  al- 
lowing an  engine  to  place  cars  on  either  side  of  the  right  of  way. 
Between  Seventeenth  and  Eighteenth  streets  another  connection 
is  made  to  the  Baldwin  Locomotive  Works,  the  maximum  grade 
being  five  per  cent.,  as  before.  These  grades  are  indicated  in  the 
profile  of  Fig.  2.  Between  Nineteenth  and  Twentieth  streets  a 
grain  elevator  is  reached  by  a  four  per  cent,  grade,  and  west  of 
Twenty-first  street  a  five  per  cent,  grade  leads  to  the  Knicker- 
bocker Ice  Company's  building.  Connection  to  Bement,  Miles  & 
Company  is  to  be  made  on  the  lower  level,  and  the  company  will 
have  a  lift  on  its  own  property.  The  necessity  for  such  steep 
grades  leading  to  sidings  arises  from  the  short  blocks.  It  is  evi- 
dent that  each  of  these  inclines  must  rise  from  the  subw^ay  to  the 
surface  in  less  than  the  length  of  a  block,  and,  as  the  blocks 
average  considerably  less  than  500  feet  long,  the  grades  must  be 
heavy. 

Between  Sixteenth  and  Eighteenth  streets  the  firms  of  Wm. 
Sellers  &  Company  and  A.  Whitney  &  Sons  each  have  track  con- 
nections, and  to  reach  these  parties  a  hydraulic  lift  is  to  be  placed 
on  the  south  side  of  the  subway.  It  is  seen  in  the  perspective  view, 
partly  raised,  and  is  also  designated  in  Fig.  3  close  to  the 
Eighteenth  street  bridge.  This  lift  is  to  be  an  immense  affair, 
155  feet  long,  and  capable  of  carrying  a  locomotive  and  three 
loaded  cars,  making  a  total  load  of  820  tons,  to  be  raised  26  feet. 
The  great  length  of  the  table,  and  the  fact  that  the  load  may  be 
concentrate<l  at  almost  any  point  on  it,  make  the  construction  of 
this  lift  a  very  neat  problem.  The  specifications  for  it  do  not  im- 
pose any  restrictions  on  bidders  other  than  those  inherent  in  the 
problem,  the  engineers  in  charge  wisely  concluding  that  these  in 
themselves  weie  difficult  enough. 

A  commercial  coal  conveyor  is  to  be  located  near  Fifteenth 
street,  and  a  power  house  south  of  the  tracks  between 
Eighteenth  and  Nineteenth  streets  will  furnish  hydraulic  and 
electric  power  and  light  at  various  points  along  the  subway  and 
tunnel. 

The  triangular  yard  between  Twentieth  street,  Hamilton  street 
and  Pennsylvania  avenue,  now  occupied  by  the  railroad  company, 
is  to  b«  excavated,  and  will  contain  an  engine  house,  a  small  re- 
pair shop,  a  coaling  station  with  conveym^  for  ashes  and  coal,  a 
freight  bouse  with  hydraulic  lifts,  a  65-foot  turntable  and  a  50-ton 
electric  traveling  crane  of  43  feet  10  inches  span,  serving  two 
tracks  and  capable  of  unloading  direct  from  the  cars  to  a  roadway 
on  the  street  level.  Altogether  quite  a  large  and  interesting  plant 
is  installed  in  this  depressed  space. 

The  tunnel  begins  just  west  of  the  above-mentioned  yard.  It 
consists  of  a  sinele  span  of  32  feet,  with  a  rise  of  8  feet  8  inches, 
and  is  to  contain  four  tracks.  The  arch  is  of  brick  and  the  tunnel 
is  one  of  the  widest  of  its  kind.  Its  length  is  2,912  feet,  and  a 
considerable  portion  of  it  parallels  the  two-track  Baltimore  &  Ohio 
Railroad  tunnel.  The  western  portals  of  the  two  tunnels  are  in 
close  proximity.  A  section  of  the  tunnel  is  given  in  Fig.  3,  and 
Fig.  3  is  a  section  through  the  two  tunnels,  showing  their  relation 
to  each  other  and  also  giving  an  idea  of  the  ventilating  arrange- 
ment for  the  new  tunnel.  Owing  to  the  heavy  traffic  contem- 
plated and  the  large  dimensions  of  the  tunnels,  an  elaborate  sys- 
tem of  ventilation  has  been  provided  with  exhaust  fans  and 
fresh  air  intakes.  West  of  the  tunnel  the  traoks  will  be  carried  in  an 
open  subway  on  an  ascending  grade  of  1.3  percent,  to  the  present 
level  of  the  track  at  Thirtieth  street.    Footway  bridges  will  be 
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carried  over  the  subway  &t  Twenty-seventh,  Twenty-eighth  and 
Twenty-ninth  streets. 

In  Figs.  2,  3  and  4  are  given  sections  that  are  each  typical  of 
the  masonry  worij.  The  tunnel  section  we  have  already  alluded 
to;  the  dimensions  of  the  retaining  walls  are  given  in  Fig.  4;  if 
at  any  point  it  is  of  greater  height  than  shown  the  wall  is  carried 
down  with  steps  of  18  inches  every  4  feet  as  shown.  The  section 
of  a  bridge  abutment  is  lilcewise  typical.  The  section  showing 
the  relation  between  the  retaining  wall  and  the  foundation  of 
adjacent  buildings  that  must  be  under-pinned  during  construc- 
tion is  only  one  selection  from  many  cases.  In  some  instances 
the  entire  front  of  buildings  must  be  removed  and  rebuilt.  The 
retaining  walls  are  to  be  built  in  an  open  trench,  and  are  to  be  of 
rubble  masonry  laid  in  Portland  cement  (1  part  cement  to  3  parts 
sand) ,  with  a  coping  10  inches  thick.  After  the  completion  of  the 
walls  the  core  of  earth  between  them  will  be  removed,  that  work 
being  a  separate  contract. 

In  the  construction  of  the  tunnel  the  tracks  will  be  thrown  first 
to  the  one  side  of  their  present  location  and  then  to  the  other 
side,  to  permit  of  the  construction  of  the  side  walls.  Then  after 
the  removal  of  the  core  the  arch  will  be  constructed.  The  side 
walls  are  to  be  of  large  rubble  masonry  laid  in  Portland  cement 
of  the  same  quality  as  for  the  retaining  walls.  They  are  to  have 
refuge  bays  in  them  at  regular  intervals.  The  brick  arch  is  to  be 
laid  in  natural  cement  mortar  and  terminated  at  the  ends  by 
stone  voussoirs.  The  entire  surface  of  the  extrados  of  the  arch 
and  over  the  spandrel  filling  is  to  be  plastered  with  natural  ce- 
ment mortar  }  inch  thick. 

The  ventillation  of  the  tunnel   will  be  accomplished  through 
two  fan  stations  on  the  north  side  of  the  tunnel,  one  located  near 
Twenty-third  street  and  the  other  between  Twenty-fifth  and 
Fairmount  avenue.     E^ch  station  is    to   have   two  large  slow- 
moving    fans,    driven    by  electric  motors,  each  of   a    capacity 
of  150,000  cubic  feet  per  minute,  or  a  total  of  600,000  cubic  feet 
for  the  four.    They  will  be  able  to  remove  air  equivalent  to  the 
total  volume  of  the  tunnel  every  five  minutes.  Into  these  fan  houses 
conduits  enter  from  both  directions.    Each  has  four  openings  into 
the  tunnel  of  3.5  square  feet  area,  and  the  conduits  begin  with  a  di- 
ameter of  6  feet  6  inches  at  their  further  ends  and  increase  to  11 
feet  at  the  fan  houses.    One  of  these  is  seen  in  the  section  in  Fig. 
3.    On  the  south  side  of  the  tunnel  ten  fresh-air  intakes  are  pro- 
vided.    They  are  not  located  directly  opposite  the  exhaust  open- 
ings, as  might  be  inferred  from  Fiff.  3,  but  at  intermediate  points. 
The  openings  for  the  intakes  are  covered  with  cast-iron  gratings. 
The  exhaust  conduits  are  to  be  of  brick  laid  in  natural  cement 
mortar,  with  a  cradle  of  rubble  masonry  or  concrete.     The  arch 
generally  is  to  be  13i  inches  thick   and  the  invert  4   inches.     At 
the  exhaust  openings  they  are  to  be  bonded  into  the  brick  tunnel 
arch  and  the  lines  of  intersection  of  the  cylinders  formed  by  the 
opening^andthe  arch  are  to  be  constructed  of  fine  pointed  cut 
stone. 

The  highway  bridges  built  over  the  subway  at  various  points 
are  all  of  the  plate  girder  deck  type,  with  solid  floors  covered 
with  concrete,  on  which  is  laid  3  inches  of  asphalt.  Where  the 
street  is  on  a  heavy  grade,  the  roadway  is  to  be  jMived  with  vitri- 
fied brick  instead  of  finished  with  asphalt.  The  railroad  bridges 
are  also  to  be  of  the  same  type,  with  solid  floors,  covered  with 
ballast. 

As  already  stated  many  new  sewers  had  to  be  laid  prepara- 
tory to  the  construction  of  the  main  work.  Altogether  3^  miles 
of  sewer  varying  from  12  inches  to  10  feet  6  inches  in  diametf r 
have  been  laid  at  depths  of  from  20  feet  to  40  feet  below  the  sur- 
face of  the  streets,  at  a  total  cost  of  about  |500,000.  In  order  to 
cause  the  minimum  of  inconvenience  65  per  cent,  of  the  sewer 
work  was  constructed  in  tunnel. 

The  engineering  difficulties  in  the  construction  of  a  work  of 
such  magnitude  are  many  and  various.  Among  the  roost  herious 
in  the  present  instance  may  be  mentioned  the  work  of  under 
pinning,  and  supporting  the  many  large  buildings,  warehouses 
and  elevators  while  the  excavation  is  carried  on  practically  be- 
neath the  foundations,  and  the  masonry  retaining  walls  built. 
The  blasting  of  the  rock  near  such  structures  requires  the  utmost 
care  and  good    judgment.    Special  machinery  for  excavating 


will  be  required,  and  water  and  gas  pipes  and  electrical  conduits 
must  be  takm  care  of. 

As  already  stated,  the  Department  of  Public  Works  of  the  City 
of  Philadelphia  has  prepared  all  plans  and  specifications.  The 
officials  in  charge  of  the  work  are :  Mr.  Thomas  C.  Thompson, 
Director  of  the  Department  of  Public  Works  ;  Mr.  Geo.  S.  Web- 
ster, Chief  Engineer.  Bureau  of  Surveys  ;  Mr.  J.  M.  Wilson,  Con- 
sulting Engineer,  P.  &  R.  R.  R.  Co.  ;  Mr.  G.  E.  Date«man,  Prin- 
cipal Assistant  Engineer,  Bureau  of  Surveys  ;  Mr.  S.  T.  Wagner, 
First  Assistant  Engineer,  in  charge  of  the  work ;  Mr.  R.  I.  D. 
Ashlidge,  Second  Assistant  Engineer,  in  charge  of  construction  ; 
and  Mr.  Chas.  H.  Swan,  Chief  Draughtsman. 


Should  a  Bailroad  Adopt  Electric  Motive   Power  to  Meet 
the  Competition  of  Electric  Suburban  Lines  ? 

To  what  extent  a  railroad  shall  strive  to  retain  the  traffic  which 
electric  lines,  actually  constructed  or  contemplated,  will  other- 
wise take  from  them,  is  a  question  which  a  number  of  railroad 
companies  have  already  had  to  consider.  It  is  ably  discussed  in 
the  twenty-seventh  annual  report  of  the  Massachusetts  Railroad 
Commission  (issued  under  date  of  January,  1896),  in  a  chapter 
devoted  to  electric  motive  power.  In  the  same  chapter  the  status 
of  electricity  on  steam  roads  is  also  discussed,  and  while  the 
conclusions  of  the  Commission  may  not  differ  from  those  of  other 
thoughtful  students  of  the  problem,  they  are  so  well  expressed 
that  we  quote  from  them.    The  Commission  says : 

"  Whether,  takinglevery  thing  into  account,  it  is  as  practically  con- 
venient and  economical  to  generate  at  a  central  station  the  power 
of  20  steam  locomotives,  and  by  the  electrical  distribution  of  this 
power  over  the  lines  of  a  railroad  to  move  that  number  of  trains,  as 
it  is  to  distribute  over  the  lines  20  steam  locomotives,  each  generat- 
ing its  own  power,  to  haul  the  trains,  is  the  gist  of  the  question 
which  is  at  issue  between  steam  and  electricity  as  the  better  motive 
power  for  general  railroad  operation. 

"  This  question  does  not  as  yet  admit  of  a  categorical  and  unquali- 
fied answer.  In  the  present  stage  of  electrical  development,  and 
in  the  light  of  such  experience  as  has  been  had  in  the  actual  use  of 
electric  power  In  railway  and  railroad  operation,  the  most  definite 
answer  that  can  be  given,  or  that  has  l>een  given  by  experts  and 
practical  railroad  men,  amounts  to  this :  The  more  closely  a  given 
railroad  service  resembles  in  character  that  of  the  ordinary  street 
railway,  the  better  the  adaptation  to  that  service  of  electric  motive 
power  ;  and,  conversely,  the  less  the  resemblance,  the  poorer  the 
adaptation.  In  other  words,  the  most  efficient  and  economical  use 
of  electric  power  will  be  found  where  there  is  a  considerable  and 
steady  volume  of  local  and  short-distance  travel,  which  requires  or 
or  justifies  the  running  of  numerous  light  passenger  trains,  at  short 
and  regular  intervals,  so  that  the  trains  will  be  constantly  and  uni- 
formly distributed  over  the  railroad  line.  The  most  efficient  and 
economical  use  of  steam  power,  on  the  other  hand,  will  be  realized 
were  the  traffic  is  concentrated  in  heavy  trains,  run  at  infrequent 
and  irregular  intervals,  in  accordance  with  the  usual  method  of 
conducting  through  or  long-distance  transportation. 

"  In  passenger  traffic,  the  public  demand  and  tbe  railroad  policy 
have  been  in  tbe  direction  of  more  frequent  and  quicker  trains. 
In  freight  service,  on  the  contrary,  where  there  is  no  such  pressure 
or  occasion  for  frequent  trains  at  high  speed,  the  policy  has  been  in 
the  direction  of  fewer  and  heavier  trains.  Tbe  whole  tendency  of 
modern  railroad  development  has  been  to  cut  down  grades  and  to 
increase  the  weight  of  engines  and  of  tracks,  so  as  to  enable  a  single 
locomotive  to  haul  a  heavier  freight  train  load.  It  has  been  esti- 
mated by  good  authority  that  doubling  the  number  of  engines  for  a 
given  traffic  increases  tbe  cost  of  transportation  about  50  per  cent. 
The  general  tendency  of  passenger  traffic  may  therefore  be  said  to 
lie  in  the  direction  in  which  electricity  is  the  most  serviceable, 
while  the  reverse  is  true  as  regards  freight  traffic. 

"  With  respect  to  speed,  extraordinary  claims  are  made  by  those 
interested  in  the  development  of  electric  traction,  but  there  is  no 
question  that  tbe  steam  locomotive  is  fullv  capable  of  developing  as 
high  a  speed  as  it  is  desirable  or  prudent  to  ust .  A  railroad  speed  of  100 
miles  or  more  an  hour  is,  for  the  present  purpose,  a  matter  of  merely 
curious  speculation.  It  cannot  be  shown  that  there  is  enough  traffic 
demanding  this  speed  to  pay  the  excessive  expense  of  operation,  even 
if  with  present  methods  of  construction  and  equipment  it  were 
otberwiae  at  all  practicable.  Before  any  such  speed  is  seriously 
thought  of,  there   must  be  radical  improvements  in  safety  appli 
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Fig.  4.  Sectionsof  Abutment  and  Retaining  Wall. 

ances,  as,  for  example,  in  brakes  and  in  si^^nals.  Whatever  the  pro- 
posed rate  of  speed,  the  question  of  signals  becomes  at  once  of 
importance,  since,  with  the  adoption  of  electricity,  ill  systems  of 
electric  sifnaling  which  depend  on  the  use  of  the  rail  circuit  must  be 
modified  or  abandoned. 

"  It  is  admitted  that  electricity  is  not  suited  to  the  moving  of 
freight  traffic,  and  it  is  not  claimed  that  it  is  economically  adapted 
to  the  moving  of  long-distance  passenger  trafUc.  Its  province  in 
railroad  operation  must  therefore  be,  if  anywhere,  in  moving  sub- 
urban passenger  traffic,  or  short  distance  inter-urban  and  local 
passenger  traffic,  or  the  isolated  traffic  of  branch  and  spur  lines. 
The  question  is,  therefore,  for  the  present  narrowed.down  to  the 
expediency  of  its  use  for  these,  or  for  some  of  these,  last-men- 
tioned purposes. 

"  Whatever  the  proposed  purpose,  the  question  is  one  of  economy. 
In  other  words,  will  it,  on  the  whole,  pay  to  substitute  electric  for 
steam  power  \ 

"  The  first  cost  is,  of  course,  an  essential  point.  This  would  de- 
pend on  the  amount  of  traffic  to  be  served  and  the  comprehensive 
ness  of  the  plan.  The  work  must  include  not  only  the  erection  and 
equipment  of  power  stations,  the  electrical  equipment  of  the  line, 
and  the  provision  of  suitable  rolling  stock  electrically  equipped,  but 
the  preparation  of  the  roadway  and  ics  appurtenances  for  the  new 
system  of  operation.  For  a  road  with  local  traffic  only,  there  should 
be  at  least  two  tracks.  It  is  evident  that  through  trains  and  the 
numerous  electric  trains  could  not  be  run  on  the  same  tracks ;  so 
that,  if  both  kinds  of  traffic  are  to  be  conducted  on  the  line,  there 
must  be  not  less  than  four  tritcks.  The  facilities  and  accommoda- 
tions at  terminal  stations,  if  not  the  stations  themselves,  to  say 
nothing  of  way  stations,  must  be  enlarged  and  adapted  to  the  addi- 
tional service.  An  electric  train  or  car  running  at  a  speed  of  30 
or  40  miles  an  hour  would  be  as  fatal  to  a  traveler  on  the  highway 
as  an  express  train  ;  and  the  frequency  of  such  trains,  in  addition 
to  the  through  trains,  would  require  the  elimination  of  all  grade 
crossings  with  public  and  private  waja,  aa  well  as  with  other  rail- 


roads. The  neeesslty  of  reorganizing  or  replacing  the  electric  signal 
systems  has  been  already  referred  to. 

"  The  above  are  some  of  the  principal  items  of  first  cost.  The  out- 
lay would  evidently  be  large,  especially  on  main  and  trunk 
lines.  The  cost  of  double  tracking  and  electrically  equip- 
ping the  N'antasket  Beach  Railroad,  seven  miles  long, 
for  summer  traffic,  appears  to  have  been  about  $300,000. 
The  first  cost  must,  of  course,  be  capitalized  or  funded. 
In  order  to  justify  the  investment,  it  should  be  shown  that  the 
earnings  will  be  increased,  or  the  expenses  diminished,  by  an 
amount  sufficient  to  pay  the  dividend  and  fixed  charge  on  the 
stock  issued  and  debt  incurred,  and  to  leave  a  margin  for  con- 
tingencies and  for  years  o!  poor  traffic. 

"  Nothing  can  be  added  to  what  has  been  said  about  the  probable 
expense  of  maintenance  and  operation,  as  compared  with  steam 
power.  If  there  is  no  ground  to  warrant  the  assertion  that  it 
■will  be  greater,  there  is  as  yet  no  evidence  that  it  will  be  less. 
This  is  an  unknown  factor  in  the  case,  which  time  and  experi- 
ence must  resolve. 

"  Ah  the  whole  case  now  stands,  and  until  further  electrical 
development,  we  venture  the  following  as  the  safer  conclusion  : 
,  On  a  branch  or  spur  line,  where  the  operation  may  be  indepen- 
dent of  the  main  line,  and  where  the  present  traffic,  while  not 
large  enough  to  make  steam  power  profitable,  is  not  too  small  to 
be  developed  into  a  paying  business  by  a  service  conducted  sub- 
stantially on  the  street  railway  plan  of  operation,  it  may  be 
advisable  to  substitute  electric  for  steam  power.  There  is  not,  on 
the  other  hand,  as  yet  sufficient  ground  to  justify  the  vote  of  a 
prudent  stockholder  in  favor  of  such  substitution  on  the  main 
lines  of  a  corporation  which  has  a  considerable  through  as  well  as 
local  traffic,  and  whose  present  business  is  establistied,  remunera- 
tive, and  reasonably  secure." 

The  Commission  then  makes  a  comparison  between  the  electric 
street  railway  and  the  steam  road  for  short  distance  traflSc  and 
finds  that  the  choice  of  the  traveling  public  is  influenced  by,  Ist, 
comfort  of  travel ;  2d,  speed  of  conveyance ;  .3d,  frequency  of 
service  ;  4th,  rate  of  fare  ;  5th,  convenience  as  regards  traveler's 
point  of  departure  and  destination.  Of  these,  the  first  two  are  in 
favor  of  the  steam  road,  and  the  last  three  are  on  the  side  of  the 
electric  street  and  suburban  system.  But  it  shows  that  while  the 
third  point  mentioned  above  might  be  met  if  the  steam  road 
adopted  electricity,  the  fourth  and  fifth  could  not.  The  ex- 
pensive right  of  way  of  the  steam  road  and  the  free  use  of  the 
city  streets  by  the  electric  line  makes  too  great  a  difference  in  the 
fixed  charges  to  enable  the  steam  road  to  make  money  at  tlie 
rates  of  fare  charged  by  the  competing  electric  lines.  On  the 
other  band,  the  controlling  advantages  as  regards  long  distance 
travel  and  freight  traffic  are  decidedly  with  the  steam  road. 
Continuing,  the  Commission  says  : 

"Nothing  will  be  gained,  either  by  the  railroad  or  the  electric  rail- 
way, by  an  attempt  to  control  the  class  of  traffic  which  the  other  is 
the  better  adapted  to  serve.  Neither  is  the  attempt  to  be  encouraged 
in  the  public  interest.  Experience  has  abundantly  proved  that  there 
is  no  advantage  to  be  derived  from  the  establishment  of  two  similar 
agencies  to  perform  the  same  specific  public  service.  Competition 
of  this  sort  leads  to  combination  and  ends  in  consolidation.  It  is 
like  the  unwisdom  of  laying  two  gas  mains  in  the  same  street,  for 
one  of  which  the  public  has  no  need,  but  for  both  of  which  the  pub- 
lic in  the  end  must  pay. 
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*•  If  the  diversion  of  short-distance  traflSc  were  likely  to  cripple 
the  resources  of  the  railroads,  the  question  would  have  for  them  a 
more  serious  import.  We  anticipate  no  such  result.  The  disturb- 
ing element  is  not  of  recent  origin.  It  began  with  the  horse  rail- 
way; and  it  is  now  some  seven  years  since  the  electric  railway  has 
been  fastening  upon  this  traffic  its  farther  reaching  and  more  tena- 
cious grasp.  Meanwhile,  up  to  the  inception  of  the  recent  business 
panic,  the  traffic  and  revenues  of  our  railroads  kept  on  rapidly 
growing  year  by  year.  But  for  the  exceptional  stringency  of  the 
times,  there  is  no  reason  to  doubt  that  they  would  have  continued 
steadily  to  increase.  With  only  a  partial  recovery  from  general 
commercial  depression,  the  net  earnings  of  our  railroad  companies 
were  larger  the  last  year  than  in  any  previous  year  in  their  history.* 
With  years  of  returning  prosperity  we  venture  to  predict  that  their 
traffic  and  revenues  will  grow  in  the  future  as  they  have  grown  in 
the  past. 

"Whatever  the  diversion  of  short-distance  travel,  the  increase  of 
population  and  industry  which  the  electric  railway  will  foster  and 
develop  along  the  railroad  lines,  will  still  be  tributary  to  the  latter 
in  a  hundred  ways. 

"It  is,  perhaps,  unnecessary  to  add,  that  there  is  no  apparent  de- 
mand by  the  public  for  the  substitution  of  electricity  for  steam  in 
general  railroad  ope''ation.  No  complaint  has  come  to  our  ears 
that  the  present  railroad  service,  so  far  as  the  motive  power  is  con- 
cerned, is  inadequate  or  unsatisfactory.  The  question,  as  it  now 
stands,  is  one  purely  of  econoaiy,  to  be  decided  by  the  railroais 
primarily  in  their  own  interest,  bearing  in  mind,  as  they  will,  that 
it  is  always  for  their  interest  to  give  to  the  public  the  best  service 
reasonably  in  their  power.  Our  railroad  managers,  we  have  reason 
to  know,  are  giving  to  the  subject  their  diligent  attention  and 
study;  and  they  will  be  alert  to  introduce  the  new  motive  power 
upon  their  lines  so  soon  as  it  shall  become  manifest  that  by  so  do- 
ing they  can  give  to  the  public  a  substantially  cheaper  and  better 
service."     ...v  ■  '■^,■^.'  :.■,:■:. 


The  Use  of  Graphical  Methods  in  Keeping  the  Accounts  of 
Railway  Mechanical  Departments. 

The  value  of  the  graphical  method  of  recordiug  and  comparing 
statistics  of  various  kinds  is  so  generally  recognized  that  its  use  is 
daily  extending.  It  has  frequently  been  used  in  railroad  circles, 
but  until  recently  we  have  not  found  it  employed  systemati  ;ally 
and  regularly  in  recording  the  various  monthly  expenses  of  a 
mechanical  department.  Such  a  use  of  graphics  on  a  large  rail- 
road sjstem  entering  Chicago  recently  attracted  our  attention, 
and  through  the  kindness  of  the  superintendent  of  motive  power,  . 
we  have  been  furnished  with  interesting  particulars.  We  have  been 
asked  not  to  name  the  road  from  which  our  information  is  ob- 
tained, but  a  few  of  our  readers  in  official  positions  have  already 
investigated  the  workings  of  the  system,  and  have  been  charmed 
with  it,  and  we  can  probably  put  others  on  the  track  of  any  addi- 
tional information  they  may  require. 

In  establishing  the  graphical  records  on  the  road  alluded  to,  the 
expenses  for  the  month  of  January,  1893,  were  taken  as  a  basis, 
and  the  percentage  of  increase  or  decrease  in  each  item  was  cal- 
culated and  shown  graphically.  Three  separate  sheets  were 
decide  upon,  one  for  shops,  one  for  cars  and  the  third  for  locomo- 
tives. Not  more  that  three  items  are  grouped  under  one  set  of 
lines,  though  there  may  be  several  such  groups  on  the  one  sheet 
or  chart.  On  the  sheet  for  the  shops  is  shown  the  total  locomo- 
tive mileage,  the  total  car  mileage,  the  total  material  received, 
the  total  material  charged  out,  the  material  on  hand,  the  total 
shop  labor,  excluding  engineers'  and  firemen's  wages.  Under  the 
heading  of  cars  is  shown  the  passenger  car  mileage,  the  cost  of 
passenger  car  repairs  per  mile,  the  cost  of  passenger  car  lubrica- 
tion per  1,0()0  miles,  the  cost  passenger  car  cleaning  per  car;  the 
total  freight  car  mileage,  freight  car  mileage  loaded,  freight  car 
mileage  empty,  cost  of  freight  car  repairs  per  mile,  and  cost  of 
freight  car  lubrication  per  1 ,000  miles.  Under  the  sheet  for  locomo- 
tives is  given  the  total  locomotive  mileage,  total  motive  power  ex- 
penses including  engineers'  and  firemen's  wages,  the  total  motiv« 
power  expenses  excluding  engineers'  and  firemen's  wages,  the  total 
locomotive  expeni^es,  total  locomotive  expense  per  car  mile,  total 
locomotive  expense  per  locomotive  mile,  cost  of  repairs  per  100 
miles  including  new  locomotives,  cost  of  locomotive  repairs  per 

*  This,  of  course,  refers  to  the  railroads  in  the  State  of  Massachusetts.— 
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100  miles  excluding  new  locomotives,  cost  of  fuel  per  100  miles, 
pounds  of  coal  per  passenger  car  mile,  pounds  of  coal  per  freight 
car  mile,  cost  of  lubrication  per  100  miles,  quarts  of  oil  per  100 
miles,  passenger  and  freight,  and  cost  of  stores  per  100  miles. 

The  records  are  kept  on  tracing  cloth  22i  by  44  inohes,  ruled 
like  profile  paper.  These  tracings  are  filed  in  the  drawing  room 
and  kept  up  to  date  by  the  draftsman  through  information  fur- 
nished him  each  month. 

In  the  illustration  on  page  100  we  reproduce  a  part  of  the  loco- 
motive sheet  showing  seven  of  the  items  mentioned.  It  is  a  fac- 
simile as  far  as  the  general  arrangement  is  concerned,  but  the 
values  given  are  fictitious,  although  approximate,  and  they  refer 
to  January,  1894,  as  a  basis.  The  diagram  is  ruled  with  vertical 
lines  representing  the  months,  and  at  each  group  of  items  there  is 
a  heavy  horizontal  base  line  with  parallel  rulings  above  and 
below  it,  for  each  two  per  cent.,  those  above  representing  increase 
and  thote  below,  decrease.  The  percentage  of  increase  or  de- 
crease for  each  item  is  laid  off  on  each  moBthly  line,  and  the 
points  connected  with  a  line  of  a  character  designated  on  the  left- 
hand  margin.  Thus  the  locomotive  mileage  which  in  January, 
1894,  was  1,500,000,  was  10  per  cent,  less  in  February,  and  8  per 
cent,  more  in  March  of  the  same  year.  In  December,  1895,  it 
was  7  per  cent,  less,  while  in  the  meantime  the  locomotive  ex- 
penses decreased  nearly  38  per  cent. 

In  the  same  way  we  are  shown  in  a  striking  manner  the  falling 
off  in  the  cost  of  repairs,  in  the  cost  of  stores,  and  in  the  locomo- 
tivp  expenses  per  car  and  per  locomotive  mile.  It  needs  no  argu- 
ment to  convince  any  reader  that  the  expenses  of  the  department 
are  shown  up  in  a  more  comprehensive  manner  by  this  graphical 
method  than  can  possibly  be  done  by  the  u'»e  of  tables  of  figures, 
however  carefully  they  are  prepared.  This  graphical  system  is 
worthy  of  extensive  use  in  mechanical  departments,  and  where 
adopted  ic  might  lead  to  economies,  the  need  lor  which  is  not  at 
present  realized.  In  our  example  the  falling  off  in  expenses  is  of 
course  to  be  largely  attributed  to  the  temporary  retrenchment 
which  that  road  in  common  with  others  has  had  to  practice  in 
the  last  two  years. 


CONTRIBUTIONS  TO  PRACTICAL  RAILROAD  INFOR- 
MATION. 


Chemistry  Applied  to  Railroads.— Second  Series.— Chemical 
.  1  v .••■  Methods.        •-    .  _,'•:..    -,■.. 


XVIII.— Method  of  Iktermining  the  Fineness  of  Orinding  of 
Freight  Car  and  Passenger  Car  Color, 

BY  C.   B.   DLDLKY,  CHEMIST,  AXD  F.  N.  PEASE,  ASSISTANT  CHEWST, 
OF  THE  PENNSYLVANIA  RAILBOAD. 

EXPLANATOEY. 

In  the  purchase  of  paints  there  is  always  a  question  in  the  mind 
of  the  consumer  as  to  the  fineness  of  the  grinding.  And  since  it 
is  well  known  that  not  only  the  satisfactory  working  of  the  paint 
under  the  brush,  and  the  appearance  of  the  surface  when  the 
painting  is  finished,  but  also  the  durability  of  the  work  is  affected 
by  the  fineness  to  which  the  paint  has  b^n  ground,  it  is  obvious 
that  the  grinding  of  paint  is  an  important  matter.  Moreover,  as 
paints  are  ordinarily  ground,  from  10  to  20  per  cent,  of  the  price 
of  the  paint  is  for  the  grinding,  and  as  it  would  be  easy  by  insist 
ing  on  much  finer  grinding  to  increase  the  cost  30  to  30  per  cent., 
it  is  clear  that  the  financial  side  of  paint  grinding  is  not  its  least 
important  phase.  Several  methods  of  determining  the  fineness  of 
grinding  have  been  proposed.  One  of  these  is  to  put  a  little  of 
the  paint  on  one  thumb  nail  and  rub  it  with  the  other.  If  there 
is  no  scratching  or  gritty  feeling  the  paint  is  supposed  to  be 
finely  enough  ground.  Experience  shows,  however,  that  both  the 
nature  of  the  pigment,  and  the  nature  of  the  menstruum  used 
along  with  the  pigment,  as  well  as  the  individual  characteristics 
of  the  operator,  all  affect  this  test,  so  that  its  indications  cannot 
be  regarded  assutficiently  reliable  to  be  of  much  value.  Another 
test  is  to  mix  with  the  paint  quantities  of  some  liquid 
which  dissolves  the  menstruum  completely,  and  does  not  dissolve 
the  pigment,  and  then  see  if  the  whole  mass,  pigmentand  Uquid  to- 
gether, will  run  through  a  sieve  which  has  been  decided  on  as  the 
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standard  of  fineness.  For  exdmple,  if  100-mesh  or  150-meHh  sieve 
has  been  decided  on  as  the  standard  of  fineness,  it  is  obvious  that 
if  part  of  the  pigment  is  left  on  the  sieve,  the  paint  was  not  finely 
enough  ground.  Still  another  test  of  Kioiilar  nature  is  to  sepa- 
rate some  of  the  pigment  from  the  metisiruum  and  examine  ttie 
dried  pigment  utder  the  microscope,  meaburing  the  size  of  the 
particles  if  desired.  It  is  obvious  that  both  these  tests  simply  tell 
something  in  regard  to  the  fineness  of  the  pigment.  They  do  not 
give  any  information  as  to  how  well  the  pigment  is  mixed  with 
the  menstruum,  which  is  onn  of  the  important  elements  in  the 
grinding  of  paint.  Indeed,  experience  shows  that  with  either  of 
these  tests  it  would  be  quite  possible  to  pass  paint  as  well  ground 
which  had  never  been  in  a  mill  at  all,  it  having  l>een  simply 
mixed  in  a  "chaser.'  Moreover,  it  is  very  ditUcult  to  get  a  sieve 
which  even  approximates  in  mesh  the  Knene->s  desired  in  well- 
ground  paints.  Aleo  in  the  miscroscope  test  there  is  very  great 
difficulty  in  being  sure  that  agji;regations  of  particles  are 
not  being  measured  instead  of  the  particles  themselves.  In 
view  of  these  difficulties,  it  is  clear  that  there  is  need  for 
some  test  which  shall  be  definite  and  positive,  which  shall  give 
results  always  aliko,  which  shall  be  unaffected  by  the  individuality 
of  the  operator,  and  which  shall  tell  what  it  is  essential  to  know, 
yiz:  (1)  That  the  particles  of  the  pigment  are  them^^elves  sufli- 
ciently  fine,  and  (2)  that  they  are  properly  mixed  with  the  men- 
struum. It  is  believed  that  the  test  which  is  described  below  ac- 
complishes these  results  in  a  satisfactory  manner.  The  test  is 
desciioed  as  applying  to  paints  purchased  in  the  paste  form  only. 
It  is  thought,  however,  that  the  principles  involved  in  the  test 
being  made  clear,  modifications  of  the  method  can  readily  be 
made  which  will  make  it  applicable  to  all  kinds  of  paints,  with 
the  possible  exception  of  those  in  which  the  proportions  of  pig- 
ment to  lit^uid  are  outside  the  limits  of  the  test. 

-   ■       ..  OPERATION. 

Weigh  into  a  small  porcelain  dish  in  the  case  of  freight-car 
color  two  (2)  grammes  of  the  paste,  and  add  one  (I)  gramme  of 
pure  raw  linseed  oil,  and  in  the  case  of  passenger-car  color  five 
(5)  grammes  of  the  paste,  and  add  three  (3)  grammes  of  pure  raw 
linseed  oil.  Stir  with  a  glass  rod  having  a  rounded  end,  until  the 
material  is  a  homogeneou:)  mass.  Have  ready  the  cooling  cham- 
ber and  the  strips  of  glass  described  below,  which  have  been 
brought  to  a  temperature  of  70  degrees  Fahrenheit  by  passing 
warm  or  cool  water  through  the  cooling  chamber.  Place  the  dish 
containing  the  material  to  be  tested  in  the  cooling  chamber,  and 
allow  it  to  stand  half  an  hour.  Then  stir  thoroughly  again  and 
with  the  glat-s  rod  place  a  few  drops  of  the  material  on  one  end  of 
one  or  more  of  the  strips  of  glass,  place  the  glass  vertically  in  the 
cooling  chamber,  with  the  end  containing  the  spot  of  paint  upper- 
most. Replace  the  cover  and  allow  it  to  stand  for  half  an  hour. 
The  material  runs  down  the  glass  in  a  narrow  stream.  At  the 
end  of  the  time  reniove  the  cover,  and  examine  the  strips  of 
glass,  best  by  holding  them  between  the  eye  and  the  light.  If 
the  liquid  has  not  separated  from  the  pigment  for  an  inch  down 
from  tbe  top  of  the  test,  that  is,  it  the  stream  of  paint  is  smooth, 
continuous  and  completely  opaque  for  this  distance,  the  paste 
is  sufficiently  fine  gtound.  On  the  other  hand,  if  the  liquid  has 
separated  from  the  pigment,  leaving  little  patches  and  ridges  of 
pigment,  and  apparent  rivulets  down  which  the  liquid  has 
passed,  leaving  more  or  less  pigment  behind,  the  stream  of  paint 
being  more  or  less  rough  and  irregular  on  its  surface,  and  more 
or  less  transparent,  the  paint  is  not  sufficiently  well  ground. 

APPARATUS  AND  REAGENTS. 

Any  convenient  {Ktrcelain  dish  will  do  for  the  mixing  of  the 
paste  and  oil.  One  2^  inches  in  diameter  acroas  the  top  and  1 
inch  deep  does  nicely. 

Tbe  cooling  chamber  may  perhaps  best  be  described  as  one 
metallic  box  inside  another  one,  the  spaces  between  the  two 
being  filled  with  water  of  the  proper  temjierature,  and  the  inside 
box  being  fitted  with  a  cover.  In  order  to  make  the  construction 
clear,  let  us  describe  as  follows  :  Make  a  completely  closed  box  of 
she«'t  copper  10  inches  square  and  8  inches  high.  In  the  top  cut 
a  hole  6  inches  square.     Into  this  hole  slip  another  sheet-copper 


box,  6  inches  Kquare  and  6  inches  deep,  but  without  a  top.  Make 
all  joints  tight.  Fit  the  6-inch  box  with  a  removable  cover.  Make 
two  holes,  half  an  inch  in  diameter,  in  the  top  of  the  larger  box 
to  serve  as  inlet  and  outlet  for  the  cooling  water,  and  into  one  of 
which  a  thermometer  may  be  placed  to  take  the  temperature  of 
the  water.  It  will  be  seen  that  we  thus  have  the  inside  box  as  a 
cooling  chambi  r,  surrounded  on  five  sides  by  a  layer  of  water 
approximately  2  inches  thick.  The  cov«»r  being  placed  on  the 
smaller  box,  it  is  evident  that  the  space  inside  the  smaller  box,  or 
any  articles  placed  in  it,  will,  after  a  proper  time,  become  very 
closely  the  temperature  of  the  layer  of  water.  If  now  this  is 
adjusted  to  68  or  69  degrees  Fahrenheit,  the  temperature  of  the 
chamber  will  be  very  near  to  70  degrees  Fahrenheit,  the  desired 
temperature,  if,  as  is  customary,  the  apparatus  is  use<l  in  a  room 
or  latwratory  which  is  k»pt  from  70  to  80  degrees  Fahrenheit. 

The  strips  of  glass  used  ate  about  an  inch  wide  and  4  inches 
long.  They  should  be  dry  and  before  use  should  be  brought  to 
the  same  temperature  as  the  cooling  chamber,  by  standing  them 
vertically  around  the  sides  of  the  chamber  for  at  least  half  an 
hour. 

The  linseed  oil  to  be  mixed  with  the  paste  should  be  pure  raw 
oil,  aad  should  not  be  allowed  to  get  old. 

CALCULAT10.N8.        ];    :     ■ .  / 

The  results  of  this  method  being  simple  observations,  no  calcu- 
lations are  required. 

NOTES  AND  PKKCACTION8.     • .  '        .      ..    ;    .  .    .    ■ 

It  is  evident  that  this  method  depends  for  its  success  on  the 
fact  that  a  moderately  viscous  liquid  like  linseed  oil  does  not 
separate  from  particles  of  solid  matter,  under  certain  conditions. 
The  principal  conditions  which  have  been  found  to  affect  the  test 
are  as  follows :  Ist,  the  temperature;  2d,  the  proportions  of  pig- 
ment and  liquid;  3d,  the  nature  of  the  liquid  ;  4th,  the  nature  of 
the  pigment;  .5th,  the  completeness  with  which  pigment  and 
liquid  are  mixed,  and  6th,  the  fineness  of  the  pigment.  It  is  not 
claimed  that  no  other  conditions  affect  the  test,  but  these  are 
believed  to  be  the  principal  ones. 

It  is  obvious  that  by  increasing  or  diminishing  the  temperature 
at  which  the  test  is  made,  the  viscosity  of  the  liquid  is  increased 
or  diminished,  with  consequent  increase  or  decrease  in  its  ability 
to  leave  the  pigment.  The  higher  the  temperature,  the  more 
limpid  the  liquid,  and  the  less  its  likelihood  of  staying  with  the 
pigment. 

The  proportions  of  pigment  and  liquid  have  a  very  important 
infiuence  on  the  test.  Indeed  it  is  this  variable  which  is 
generally  used  in  applying  the  test  to  various  kinds  of  paints. 
The  proportions  given  under  "  Operation,"  as  applying  to 
freight-car  color,  are  different,  it  will  be  observed,  from  those 
applying  to  passenger-car  color.  These  proportions  are  determined 
by  experiment,  and  may  l)e  different  for  every  kind  of  paint, 
depending  on  the  nature  of  the  pigment,  the  nature  of  the  men- 
struum in  which  the  pigment  is  ground,  the  temperature  at  which 
the  test  was  made,  how  completely  the  pigment  and  liquid  are 
mixed,  and  especially  the  fineness  desired.  The  standard  freight- 
car  color  of  the  Pennsylvania  Railroad  Company  is  a  mixture  of 
about  7.5  per  cent,  pigment,  with  25  per  cent,  of  pure  raw  linseed 
oil,  both  by  weight.  The  pigment  is  a  mixture  of  about  2.5  per 
cent,  of  sesquioxide  of  iron,  with  75  per  cent,  of  inert  material, 
partly  clay,  partly  sulphate  of  calcium,  partly  silica  and  partly 
carbonate  of  lime.  With  this  pigment  and  this  liquid,  it  will  be 
observed  that  the  proportions  in  the  mixture  which  is  subjected 
to  test  for  fine  grinding  are  one-half  pigment  and  one-balf 
liquid  by  weight.  (Two  grammes  of  paste  are  taken,  of  which 
1}  grammes  are  pigment,  and  one-half  gramme  oil.  One 
gramme  of  oil  is  added,  making  IJ  grammes  of  pigment, 
and  IJ  grammes  of  liquid.)  The  standard  passenger-car 
color  of  the  Pennsylvania  Railroad  Company  is  a  mixiuie 
of  about  75  per  cent,  pigment,  and  25  per  cent,  liquid 
by  weight.  The  liquid  is  a  mixture  of  about  36  per  cent,  pur." 
raw  linseed  oil,  and  64  per  cent,  of  spirits  of  turpentine,  also  by 
weight.  The  pigment  contains  approximately  80  p<r  cent,  ses- 
quioxide of  iron,  5  per  cent,  cat  bonate  of  lime,  from  5  to  10  per 
cent,  of  wood  or  other  lake,  and  a  little  inert  material.    With  this 
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pigment  and  this  liquid,  it  will  be  observed  that  the  proportions 
in  the  mixture  which  is  submitted  to  test  for  fine  grinding  are 
about  47  per  cent,  pigment  and  53  per  cent,  liquid  by  weight. 
(Five  grammes  of  paste  are  taken,  of  which  3}  grammes  are  pig- 
ment, and  li  grammes  are  liquid.  Three  grammes  of  oil  are 
added,  making  3J  grammes  of  pigment,  and  4i  grammes  of  liquid.) 
It  would  be  easy,  by  varying  the  proportions  of  pigment  and 
hquid  either  way  from  the  figures  given,  to  increase  or  diminish 
the  severity  of  the  test.  A  recent  attempt  to  increase  the  fineness 
of  the  grinding  of  the  standard  freight-car  color,  so  that  the  pro- 
portions used  would  be  two  grammes  of  paste  and  two  grammes 
of  oil,  or  about  40  per  cent,  pigment  to  60  percent,  liquid,  brought 
from  the  manufacturers  the  statement  that  to  do  this  would  com- 
pel them  to  charge  at  least  25  per  cent,  more  per  pound  for  the  ma- 
terial. 

The  influence  of  the  nature  of  the  liquid  on  the  test  is  not  dif- 
ficult to  understand.  If  a  paint  is  ground  in  japan  or  varnish,  it 
is  clear  that  the  results  would  be  quite  different,  the  test  being 
otherwise  the  same,  than  if  raw  oil  or  oil  and  turpentine  were 
used.  The  more  viscous  the  liquid,  or  the  more  the  adhesion  be- 
tween pigment  and  liquid,  due  to  its  stickiness,  the  coarser  the 
grinding  may  be,  and  still  the  material  stand  the  test  as  above 
described.  Of  course  by  modifying  the  conditions,  such  as  in- 
creasing the  proportions  of  liquid  or  adding  to  the  paste,  turpen- 
tine or  some  other  limpid  liquid,  instead  of  oil,  entirely  satis- 
factory results  may  be  obtained,  whatever  the  nature  of  the 
liquid  used  in  grinding  the  paint.  Moreover,  direct  experiment 
shows  that  by  adding  a  single  drop  of  water  to  material  which 
does  not  quite  stand  test,  and  stirring  with  the  glass  rod  until 
the  water  is  uniformly  mixed,  the  material  will  stand  test.  The 
addition  of  the  water  apparently  converts  the  oil  into  an  emul- 
sion, which  remains  with  the  pigment  better  than  the  oil  alone. 
Furthermore,  if  the  oil  added  to  the  paste  is  old,  and  has  become 
in  consequence  what  the  painters  call  "'fatty,"  shipments  will 
not  stand  test  which  are  satisfactory  when  fresh  raw  oil  is  used. 
Apparently  the  old  or  fatty  oil  being  changed  or  different  in  its 
nature  from  fresh  oil  does  not  adhere  to  the  pigment  as  well  as 
the  fresher  oil.     Whatever  the  explanation,  the  fact  remains. 

It  seems  evident  that  the  nature  of  the  pigment,  especially  its 
specific  gravity,  its  mechanical  condition,  whether  compact  or 
flocculent,  and  especially  whether  the  liquid  used  wets  or  adheres 
to  it,  or  is  repelled  by  it,  have  an  important  influence  on  the  test. 
The  exact  influence  of  each  of  these  variables  has  not  yet  been 
worked  out. 

The  influence  of  the  mixing  of  pigment  and  liquid  on  the  test 
may  be  made  quite  evident  by  separating  and  drying  some  pig- 
ment from  a  sample  of  paste  which  stands  test  all  right,  and 
then  mixing  some  of  this  pigment  with  the  proper  amount  of  oil, 
and  stirring  with  a  glass  rod,  and  finally  submitting  some  of  the 
material  to  the  test  again.  It  will  be  found  that  no  amount  of 
stirring,  notwithstanding  the  pigment  is  so  fine  that  it  has  once 
stood  test,  will  ever  bring  the  material  into  the  same  condition 
that  it  was  left  by  the  mill  before  it  was  first  submitted  to  test. 
It  seems  almost  impossible  to  break  up  all  the  aggregations  of 
particles  of  pigment,  and  mix  them  uniformly  with  oil  or  liquid 
by  any  other  n-eans  than  the  mill  or  its  equivalent. 

Perhaps  the  best  illustration  of  the  effect  of  the  fineness  of  the 
pigment  on  the  test  may  be  obtained  by  testing  any  sample  of 
paste  for  fine  grinding,  and  then  passing  it  through  a  mill  again, 
testing  it  again,  ard  soon,  taking  care  to  tighten  the  mill  each 
time  before  regrinding  the  paint.  It  will  be  found  that  each 
grinding,  if  it  is  properly  managed,  makes  the  material  stand  a 
severer  test,  as  shown  by  the  fact  that  continually  more  and 
more  oil  may  be  mixed  with  the  paste  and  still  the  sample  stand 
test. 

It  is  obvious  that  this  test  gives  no  absolute  standard  of  fine 
grinding,  and  that  different  paints  made  from  different  pigments 
and  liquids  cannot  necessarily  be  compared  with  each  other  by 
means  of  it.  The  query  may  arise  as  to  when  a  paint  can  be  said 
to  be  ground  finely  enough.  The  answer  is  that  this  is  a  question 
of  the  uses  to  which  the  paint  is  to  be  applied,  and  of  money.  Foi 
freight  car  work,  or  for  the  outside  of  buildings,  it  would  prob- 
ably be  poor  policy  to  grind  paints  as  finely  as  for  passenger-car 


work,  or  for  the  insides  of  rooms  or  carriage  work  or  artists'  work. 
On  the  other  hand,  there  is  no  doubt  but  that,  for  most  paints  at 
least,  the  finer  they  are  ground  the  more  surface  they  will  cover, 
the  more  durable  they  will  be,  and  the  more  economically  and 
successfully  they  will  be  used  in  the  shop,  giving  at  the  same  time 
a  better  job.  But,  as  already  stated,  the  grinding  of  paint  is  an 
expensive  process,  and,  therefore,  in  each  case,  how  fine  the  paint 
shall  be  ground.^  must  be  decided  by  the  conditions. 

It  mav  be  thought  that  the  stirring  with  a  glass  rod  to  mix  l3ie 
added  oil  with  the  paste  will  have  an  influence  on  the  test.  Ex- 
perience indicates,  however,  that  the  influence  of  stirring,  if  any, 
is  so  slight  that  its  effect  can  be  ignored. 

The  direction  not  to  use  old  or  fatty  oil  has  already  been  com- 
mented upon,  and  the  influence  of  this  explained.  The  effect  of 
water  mixed  with  the  paste  has  also  been  mentioned.  It  should 
also  be  stated  that  if  a  little  alkali,  caustic  or  carbonate  of  soda, 
or  potash,  or  wood  ashes,  or  caustic  lime  is  added  to  the  paint 
during  grinding,  it  will  stand  test  with  a  good  deal  coarser 
grinding  than  if  none  of  these  substances  are  present.  In  all 
critical  cases  it  is  essential  to  prove  the  absence  of  these  materials 
before  being  satisfied  that  the  paint  is  ground  sufficiently  fine. 

Tests  may  be  desired  of  paints  which  contain  such  large  pro- 
portions of  liquid,  and  such  small  proportions  of  pigment,  or  in 
which  the  liquid  is  so  limpid,  that  however  finely  the  paint  may 
have  been  ground,  the  liquid  will  separate  from  the  pigment 
when  tested.  It  is  obvious  that  this  method  does  not  apply  to 
such  paints  as  these.  It  is  also  evident  from  what  has  preceded 
that  the  same  standard  of  fine  grinding  does  not  apply  to  all 
paints,  but  rather  that  each  kind  of  paint  has  its  own  standard, 
which  standard  is  determined  by  experience  and  the  conditions 
of  its  use.  ..  ■•■.■ 
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There  seems  to  be  a  tendency  with  many  car  builders  at  the 
present  time  to  use  metal  instead  of  wood  in  the  construction  of 
certain  parts  of  cars,  where  it  can  be  done  to  advantage,  where, 
for  instance,  the  parts  can  be  made  stronger,  lighter,  cheaper  or 
less  difficult  to  apply  in  metal ,  or  where  the  wood  is  more  than 
usually  subject  to  decay.  No  general  attempt  has  yet  been  made 
to  substitute  metal  for  wood  for  draft  timbers,  although  in  some 
individual  cases  of  special  cars  built  almost  entirely  of  metal  the 
draft  timbers  are  also  of  the  same  material. 

A  step  in  this  direction  has,  however,  been  recently  made  in 
the  introduction  of  a  device  in  which  "  draft  arms,"  made  of 
malleable  iron,  are  substituted  for  the  draft  timbers,  the  drawbar 
stops  and  other  attachments  being  made  part  of  the  same  casting. 
Figs.  31  and  32  show  this  arrangement  as  applied  to  a  car  ;  .4  A 
are  the  malleable  iron  draft  arms,  which  are  made  in  pairs,  and 
each  is  fastened  directly  to  the  sills  and  face  block  by  four  1-inch 
bolts,  having  heads  r«r  sting  in  socket  castings  let  into  the  floor. 
These  draft  arms  have  flanges  cast  in  them  at  B  B,  against  which 
the  followers  C  C  rest,  forming  a  front  drawbar  stop.  At  the 
rear  end  of  the  draft  arms  are  fastened  the  back  drawbar  stops, 
D  D,  which  are  held  each  by  one  of  the  bolts  through  the  center 
sills,  and  transversely  by  two  bolts  passing  through  both  back 
stops  and  both  draft  arms,  the  back  stop  acting  as  distance  pieces. 
Into  these  back  stops  are  fitted  wooden  subsills,  E  E,  bolted  to 
bottom  of  center  sills  and  extending,  if  possible,  back  to  the  cross- 
tie  timbers  ;  similar  blocks  may  be  fitted  between  the  latter  tim- 
bers, forming  practically  a  continuous  draft  timber  from  end  to 
end  of  car,  to  take  butting  strains.  To  take  pulling  strains, 
flanges  are  provided  on  the  outside  of  the  draft  arms  for  the 
reception  of  the  nuts  of  the  draft  rods.  F  F,  which  extend  to  and 
through  the  crosstie  timbers,  with  nuts  on  the  back  of  these. 
Similar  rods  tie  together  the  cross-tie  timbers. 

Drawbar  guides,  O  O,  are  provided  on  the  bottom  of  the  draft 
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urms,  the  upper  guide  being  formed  by  the  casting  itself.  The 
frunt  end  of  the  draft  arms  is  provided  with  a  shoulder,  which 
rests  against  the  projecting  portion  of  the  face  block,  H  H.  Lugs, 
J  I,  cast  on  the  inside  faces  of  the  arms,  form  guides  for  the  front 
end  of  the  drawbar.  A  carry  iron,  J  J,  of  the  usual  shape  is  provided 
under  the  face  block,  and  just  back  of  it,  under  the  end  sill,  is 


located  an  additional  tie  strap,  K  K,  both  carry  iron  and  tie  strap 
being  let  into  recesses  in  the  bottom  of  the  arm. 

The  draft  arms  shown  in  the  drawings  is  proportioned  for  fol- 
lower plates  to  take  two  springs  side  by  side,  but  of  course  they 
can  be  made  for  the  standard  length  of  follower  plate  just  as  well. 

DRAWBARS. 

The  one  part  of  the  draft  rigging  of  cars,  which  has  undoubt- 
edly received  the  most  attention,  is  the  coupler  or  drawbar.  The 
freight  couplers  in  this  country,  while  varying  greatly  in  detail, 
yet  combine  in  nearly  all  of  them,  the  general  principles  of  sim- 
plicity, ease  and  rapidity  of  operation,  and  in  this  respect  differ 
80  much  from  many  styles  in  use  in  other  countries,  that  a  pass 
ing  remark  about  these  will  not  be  out  of  place.  The  general 
idea  of  most  of  these  foreign  couplers  is  that  of  a  link  on  one  car. 
passed  over  a  hook  on  the  other  and  combined  often  with  a  more- 
or  less  elaborately  arranged  system  of  screws,  levers  and  springs, 
by  means  of  which  the  cars  are  drawn  closely  together  when 
coupled;  the  time  and  care  necessary  to  couple  cars  with  these 
contrivances  seem  entirely  out  of  place  to  American  ideas. 

In  the  early  days  of  railroading  this  hook  and  link  found  its 
way  into  American  equipment  and  is  still  found  as  the  so-called 
'"three  link"' coupling  on  some  of  the  four-wheeled  coal  cars  in 
use  on  a  few  of  the  roads  in  the  Middle  Stat(s,]but  is  beiag  retired 
with  this  class  of  cars. 

The  distinctive  American  coupler  of  the  earlier  days  is  the  link- 
and-pin  coupler,  in  which  the  drawbars  are  made  with  pockets 
for  the  reception  of  a  link  connrcting  the  two  bars,  which  is 
secured  in  each  bar  by  a  pin  pabsing  through  each  end  cf  the  link 
and  through  holes  in  the  bar;  this  coupler  is  now  considered  ob- 
solete and  no  sketch  of  it  io,  therefore,  given.  Link-aud-pin  draw- 
bars have  been  made  of  cast,  wrought  and  malleable  iron,  each 
metal  requiring  some  shape  peculiar  to  itself.  Connection  to  the 
draft  gear  was  made  at  first  by  means  of  the  spindle  or  tail  pin, 
but  was  eventually  superseded  on  many  roads  by  the  spring 
pocket  or  yoke,  or  some  continuous  attachment.  In  coupling 
cars  with  the  link  and  pin,  the  link  must  be  secured  in  one  draw- 
head  and  held  up  and  entered   into    the  other  drawhead  when 


skill  and  is  attendant  with  considerable  danger  to  the 
switchman,  who  has  to  step  between  the  cars  to  make  a  coup- 
ling. To  avoid  this  danger,  a  great  many  devices  have  been  got- 
ten up  in  connection  with  this  style  of  drawbar,  from  a  simple 
rod  or  stick  in  the  bands  of  the  trainmen,  to  more  elaborate  ones 
combining  a  mechanism  to  hold  up  the  link  with  another  to  drop 
the  pin,  but  none  of  these  devices  have  stood  the  test  of  severe 
service  on  the  road,  although  some  of  them  seemed  to  possess  at 
least  some  good  points. 

Other  inventions  were  introduced  doing  away  entirely  with  the 
link  and  pin  and  substituting  lugs  or  similar  contrivances  pro- 
jecting from  the  drawbar  which  interlocked  with  each  other,  and 
eventually  the  design,  which  is  now  considered  a  standard  in  this 
country  was  devised.  It  is  the  policy  of  the  M.  C.  B.  Associa- 
tion not  to  recommend  any  article  of  a  particular  manufacture, 
and  no  particular  coupler  is  therefore  prescribed  as  a  standard, 
The  outlines,  however,  of  the  parts  in  contact  when  coupled,  as 
well  as  the  sizes  and  distances  of  certain  other  parts  are  given, 
which  should  be  followed  within  certain  limits,  irrespective  of 
details  of  the  coupling  mechanism. 

In  Figs.  33  and  34  are  shown  the  parts  of  the  coupler  which 
have  been  adopted  as  standard.  JSTX  is  the  contour  line,  which 
is  composed  of  straight  lines  and  arcs  of  circles,  and  only  the 
parts  in  heavy  lines  arc  prescribed,  the  parts  of  the  head 
back  of  this  being  left  to  the  discretion  of  the  designer,  as 
they  are  not  essential  to  the  proper  working  of  the  coupler.  Var- 
iations of  yV  and  ^  inch  at  diflferent  points  are  allowed  on  each 
side  of  this  contour  line,  and  gages  have  been  devised,  giving  the 
limits  which  must  not  be  exceeded,  by  means  of  which  couplers 
and  knuckles  can  be  rapidly  and  accurately  tested.  The  drawbar 
is  30  inches  long  from  centre  line  of  contact  to  the  end.  It  is  five 
inches  square  just  back  of  the  head,  at  A  A,  and  has  aghorn,  B  B, 
projecting  above  the  head,  8}  inches  from  centre  line  of  contact; 
at  the  rear  end  are  provided  rectangular  lugs,  CC,  5J  inches  long, 
4  inches  wide  and  ftj  inches  over  the  horir.ontal  surfaces,  to  take  a 
pocket  strap.  Two  IfV-'Dch  holes  are  provided,  located  as  shown, 
for  bolting  or  riveting  the  strap  to  the  bar  by  means  of  l^inch 
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the  cars  come  together,  and  the  pin  must  be  drop- 
ped at  the  same  time,  before  the  impact  separates 
the  cars  again.  This  performance  requires  more  or  less 
bolts  or  rivets.  A  hole  2^  inches  in  diameter  and  1}  inches  long 
is  provided  for  a  2-inch  tail  pin,  the  drawbar  being  cored  out 
with  a  3^-inch  hole,  both  the  hole  and  the  head  of  the  pin  resting 
in  it  being  flattened  on  the  bottom  to  keep  the  pin  from  turning. 
When  the  drawbar  is  used  in  connection  with  the  continuous  ar- 
rangement illustrated  in  the  last  article,  the  rear  end  shown  in 
Figs.  3.")  and  36  is  used,  a  horizontal  slot  for  a  1  by  5-inch  key 
being  caet  in  it. 

The  number  of  different  makes  of  couplers  which  conform  to 
the  M.  B.  C.  standards  is  increasing  constantly,  and  it  would  be 
out  of  the  question  to  say  that  this  or  that  one  is  the  best ;  natu- 
rally the  first  ones  in  the  market  have  been  adopted  by  a  number 
of  reads,  and  are  being  applied  to  a  great  extent,  but  as  compe- 
tition has  lowered  the  price,  the  newer  ones  are  coming  in  for 
some  share  of  the  patronage.  Elaborate  tests  have  been  made 
and  specifications  drawn  up  from  time  to  time,  to  which  draw- 
bars should  conform,  but  as  yet  no  standards  for  strength  or  for 
the  dimensions  cf  other  points,  excepting  these  mentioned,  Lave 
been  adopted.  The  question  as  to  the  best  material  for  drawbars 
is  still  an  open  one,  but  malleable  iron  and  steel  are  at  present 
considered  as  really  the  only  metals  which  should  be  used,  and 
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each  has  its  numerous  friends  ;  the  tendency  seems  to  be  that 
drawbars  will  hereafter  be  made  usually  of  malleable  iron,  and 
the  knuckles  will  be  steel  castings,  Thich  is  the  practice  of  many 
makers  at  present.  The  other  parts  of  the  coupler  are  of  minor 
importance  and  the  material  in  them  is  generally  governed  by 
local  conditions  in  design  or  manufacture. 

Although  all  the  various  drawbars  differ  in  the  details,  they 
agree  in  general  principles  in  the  more  e^itential  parts,  and  these 
are  shown  in  Figs.  37  and  38.  The  drawbar  consists  of  the  head, 
A  A,  and  the  shank  BB.  C  Cis  the  side  wall  of  the  head,  DD  the 
front  face,  E  E  the  guard  arm,  M  Jtf  the  horn.  Upper  and  lower 
lugs,  F  F  and  O  G  are  provided,  between  which  the  knuckle,  H  H 
swings  around  the  knuckle  pin,  /  /.  The  knuckle  has  upper  and 
lower  lugs,  J  J  and  KK,  leaving  a  slot  which  is  used,  when  neces- 
sary to  receive  a  link  which  is  held  by  a  coupling  pin  inlthe  pin 


hole,  LL.  The  knuckle  terminates  in  the  tongue,  fiN,  which  en- 
gages with  the  lock,  O  O;  the  latter  is  raised  and  lowered  by  a 
chain,  P  P,  attached  to  the  uncoupling  shaft,  Q  Q,  fastened  to  the 
end  sill  or  end  of  car  by  brackets,  R  R  and  S  S.  ;;' 

The  principal  difference  in  the  various  makes  of  couplers  exists 
in  the  knuckle  and  locking  arrangement.  Many  do  not  confine 
themselves  to  the  simple  lock,  but  introduce  cams  and  springs. 
Knuckles  are  often  arranged  to  open  automatically  when  the  lock 
is  moved,  some  by  means  of  a  spring  and  some  by  means  of 
gravity,  inclined  planes  being  introduced  on  the  bottom  of  the 
knuckle  and  its  bearing  point  on  the  head.  The  lock  is  usually 
held  in  place  by  gravity  alone,  and  the  use  of  springs  for  this 
purpose  should  be  condemned. 

Some  couplers  have  been  introduced  which  meet  all  the  re- 
quirements of  the  law,  in  that  they  "couple  automaticly  by  im- 
pact'' with  each  other. _but  which  are  not  at  all  like  the  standard  of 
the  M.  C.  B.  Association,  and  will  not  couple  with  this  class  of 
coupler  without  the  use  of  a  link  and  pin.  These  couplers  are  no 
improvement  in  their  most  essential  part  over  the  old  style  of 
drawhead  and  are  mentioned  here  only  as  being  a  good  thing  to 
avoid. 

In  order  to  be  able  to  couple  and  uncouple  cars  without  stepping 
between  them  the  uncoupling  red  is  extended  to  the  side  of  the 
car  as  shown  in  Fig.  38.  This  rod  is  usually  made  of  1-inch  round 
iron  with  an  arm  bant  on  it  at  the  centre  of  the  car  extending 
over  the  coupler  to  which  is  attached  the  chain  leading  to  the 
lock;  the  outer  end  is  bent  in  the  form  of  a  crank  handle,  which 
when  not  in  use  bangs  down  on  the  face  of  end  sill  or  end  of  car. 
To  release  the  lock  the  handle  is  raised,  and  if  dropped  again,  the 
lock  will  return  to  itH  former  position;  if  the  knuckle  is  open  and 
is  suddenly  thrown  back  it  will  raise  the  lock,  which  then  drops 
in  front  of  the  tongue  and  holds  it  in  the  closed  position,  until 
again  released.  The  uncoupling  shaft  is  now  us^ually  placed  on 
the  left  side  of  the  end  of  the  car,  the  observer  standing  on  the 
ground  facing  the  end  under  consideration. 

In  the  switching  of  cars  it  is  sometimes  desirable  that  the 
coupler  of  two  adjacent  cars  be  so  arranged  that  they  will  not 
couple  in  case  the  cars  should  be  moved  closely  together.  This 
is  attained  by  holding  the  uncoupling  shaft  in  a  position  in  which 
it  will  keep  the  lock  out  of  action,  the  usual  methods  beini;  to 
provide  lugs  or  slots  on  one  of  the  brackets  in  which  the  shaft 
works,  which  will  keep  the  shaft  in  the  desired  position  if  lifted 
slightly  or  moved  a  short  distance  in  the  line  of  its  axis. 

One  of  the  principal  sources  of  trouble  which  developed  with 
the  introduction  of  the  M.  C.  B.  coupler  was  that  on  account  of 
its  size  it  formed  quite  a  serious  obstruction  if  by  accident  it  was 
pulled  out  of  the  car  and  dropped  on  the  track,  and  quite  a  num- 
ber of  wrecks  have  been  caused  in  this  way  by  the  breaking  of  a 
tail  pin  or  key.  The  substitution  of  the  spring  pocket  for  the 
tail  pin  on  many  roads  has  done  away  with  the  primary  source 
of  this  difficulty,  but  on  cars  which  still  have  the  spindle  other 
means  must  be  introduced.  It  has  been  suggested  that  the  claim 
of  the  unlocking  device  be  made  of  such  a  length  that  should  the 
coupler  be  pulled  out  an  unusual  amount  it  will  raise  the  lock 
and  thereby  release  the  coupler  from  its  adjacent  one,  preventing 
its  being  pulled  out  completely.  An  objection  is  raised  to  this 
plan  in  that  the  coupler  is  liable  to  be  released  when  subjected 
to  a  sudden  pull,  even  when  there  is  no  defect  in  the  pin. 

A  device  for  holding  up  a  coupler  after  it  has  been  pulled  out 
has  been  introduced  in  several  modifications,  the  general  prin- 
ciple being  the  fastening  of  a  Z-shaped  casting  or  forging  to  each 
coupler,  just  over  or  under  the  knuckle  of  the  engaging  couplor, 
on  which  the  coupler  which  is  pulled  out  will  hang  suspended. 

Another  means  of  preventing  accidents  by  trains  parting, 
either  by  drawbars  uncoupling  or  pulling  out,  is  that  of  safety 
chains,  and  the  M.  C.  B.  Association  has  considered  these  im- 
portant enough  to  recommend  a  standard  practice  to  be  pursued 
in  applying  them.  Safety  chains  on  freight  cars  are,  however, 
so  little  used,  that  it  really  seems  like  adopting  the  foreign  hook- 
and-link  coupling  in  addition  to  our  own,  which  in  itself  should 
be  sufficient,  and  the  subject  will  not  be  further  touched  upon 
here.  ■■•/",;■.--•;■  :■'':-.    ■■■'■-■',- 
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OUB  HEW  FOBX, 


At  the  time  that  the  American  Engineer  and  Railroad  Jour- 
nal was  consolidated  with  the  National  Car  and  iMcomotive 
Builder,  owing  to  existing  contracts  for  advertising,  it  was  im- 
possible to  adopt  the  preferable  size  and  form  of  the  Brst  named 
paper  for  the  new  publication.  Since  then  negotiations  with 
advertisers  have  made  it  practicable  to  change  the  size  of  page 
and  general  make-up  of  the  ])aper  to  that  which  is  presented  to 
our  readers  in  this  number.  It  is  hoped  that  it  will  commend 
itself  to  them,  and  it  is  the  intention  of  its  ownerand  editors 
in  making  the  change  to  improve  not  only  its  form,  but  also  the 
matter  which  it  will  contain,  and  it  will  be  tlieir  aim  to  make  its 
contents  more  interesting  and  valuable  hereafter  than  they  have 
ever  been  during  any  portion  of  the  past  sixty-four  years  of  its 
existence. 


The  problem  of  the  application  of  electricity  to  steam  roads, 
as  it  now  confronts  managers  of  the  latter  interests,  Ls 
neatly  s^tated  by  the  Massachusetts  Railroad  Commission,  and 
will  repay  a  careful  reading.  The  question  is  one  of  economy. 
The  mechanical  and  electrical  questions  have  alr»ady  been  solved 
or  are  capable  of  solution  without  going  too  far  into  the  field  of 
the  experimental.  If  a  road  can  employ  electricity  in  certain 
localities  and  thereby  serve  the  public  better,  without  loss  to  it- 
self, it  most  certainly  is  justified  in  making  the  change,  but  if  it 
adopts  electricity  in  the  hope  of  crushing  the  competition  of  sub- 
urban or  inter-urban  street-car  lines  and  wresting  from  them  a 
traffic  which  is  naturally  theirs,  even  if  it  has  heretofore  been 
conducted  by  the  steam  road,  the  move  is  one  of  doubtful  wisdom. 
The  steam  roads  need  not  fear  outside  competition  for  long-dis- 
tance traffic,  and  if  elf  ctricity  ultimately  becomes  more  economi- 
cal than  steam  for  the  transportation  of  heavy  trains  over  long 
distances,  it  will  be  adopted  without  the  pressure  of  competition. 


The  paper  on  the  effect  of  long  pipe  connections  on  ind!cat<^r 
diagrams,  published  elsewhere  in  this  issue,  is  worthy  of  more  than 
pissing  notice.  In  it  Professor  Goss  shows  conclusively  that  the 
effect  upon  the  area  of  the  card  is  much  greater  than  is  usually 
supposed,  and  that  for  all  ordinary  work  it  causes  the  card  to 
.show  a  greater  mean  effective  pressjre  than  actually  exists  in  the 
cylinder.  It  is  probable  that  most  of  the  indicator  work  in 
marine  acd  stationary  engine  practice  has  not  contained  appre- 
ciable errors,  because  the  connections  haveusually  been  quite  short, 
but  in  locomotive  practice  few  cards  have  been  taken  where  the 
pipes  were  less  than  about  three  feet  in  length.  Such  cards  may. 
therefore,  be  considtred  as  too  inaccurate  to  serve  as  the  basis  of 
very  important  deductions,  though  they  may  suffice  for  ordinary 
work.  It  would  appear  that  what  is  now  wantt>d  is  an  indicator  rig 
that  can  be  applied  to  locomotives  in  which  the  pipe  connections 
will  be  short  enough  to  practically  eliminate  these  errors.  This  is 
not  easy,  for  large  modern  locomotives  have  so  little  clearance  over 
the  cylinder  casings  that  a  rig  occupying  any  great  space  ou  side 
of  the  steam  chest  casings  is  in  danger  of  being  stripped  off  while 
the  engine  is  running,  and  such  a  location  of  the  indicator  adds 
greatly  to  the  danger  to  the  operator.  It  is  interesting  to  note 
that  if  the  areas  of  cards  taken  at  high  speed  are  ten  or  more  per 
cent,  in  excess  of  the  actual  mean  effective  pressure  in  the  cyl- 
inders, train  resistancas,  which  already  appear  to  be  surprisingly 
low  under  such  conditions,  must  be  scaled  down  still  further,  thus 
making  commonly  accepted  rules  appear  more  inaccurate  than 
ever. 


FDKPS  T8.  00MPBE880BB  FOB  SEOF  DBE.        • 

We  had  thought  that  everybody  was  convinced  of  the 
fact  that  air  for  shop  use  cannot  be  economically  compressed 
in  air-brake  pumps,  but  if  the  May  meeting  of  the  Central 
Railroad  Club  is  correctly  reported  in  the  Buffalo  papers  (and 
these  reports  are  usually  o£Scial),  a  committee  submitted  a  report 
on  air-brake  testing  plants  in   which  they  advocated  the  use  of 
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pumpo  instead  of  compressors  on  the  score  of  economy,  and  in  the 
discussion  that  followed,  Mr.  Higgins,  of  the  Lehigh  Valley,  and 
Mr.  McKenzie,  of^the  Nickel  Plate,  were  theonly  dissenting  parties. 
Unfortunately  for  the  committee,  if  their  opinions  are  correctly 
quoted,  it  can  easily  be  proven  that  it  is  economy  to  replace  even 
a  single  pump  with  a  compressor,  and,  in  testing  plants  adjacent 
to  shops  where  air  can  be  used  for  other  purposes  also,  thus  re- 
<]uiring  the  capacity  of  several  pumps,  their  use  instead  of  com- 
pressors is  extremely  wasteful. 

Ck)mparison8  between  large  steam-air  compressors  and  pumps 
have  been  made  in  the  past, but  we  are  not  aware  that  any  attempt 
has  been  made  to  show  the  relative  economy  of  pumps  and  small 
steam  or  belt  compressors.  For  that  reason  it  miy  be  well  to  enquire 
into  the  matter.  Two  years  ago  the  writer  made  some  tests  of 
8-inch  brake  pumps  in  which  it  was  found  that  for  every  pound  of 
steam  passing  through  the  pumps  there  was  on  the  average  about 
2.35  cubic  feet  of  free  air  compressed  to  70  pounds  pressure.  For 
every  1,000  cubic  feet  of  air  compressed  there  is  therefore  required 
44"i  pounds  of  water,  and  if  the  evaporation  of  the  boiler  supply- 
ing the  steam  is  taken  at  8,  the  coal  required  is  55.6  pounds.  The 
capacity  of  one  8-inch  pump  with  80  pounds  of  steam  is 
about  1,000  cubic  feet  per  hour,  and  if  we  assumed  that  the  pump 
ran  the  equivalent  of  10  hours  per  day  for  300  days  in  a  year  the 
annual  coal  consumption  is  55.6  X  10  X  300,  or  83  tons.  As  it  is 
seldom  that  a  single  pump  is  of  sufficient  capacity  for  a  yard  or 
shop  and  as  even  the  smallest  belt  compressors  are  usually  of  the 
capacity  of  two  such  pumps,  we  will  first  make  a  comparison  on 
the  basis  of  2,000  cubic  feet  of  free  air  compressed  per  hour,  re- 
quiring two  pumps  consummg  166  tons  of  coal  per  year.  It 
might  here  be  remarked  that  as  the  speed  of  pumps  vary  con- 
siderably with  slight  differences  of  pressure,  it  may  reasonably  be 
urged  that  o^te  pump  might  be  made  to  do  this  work  if  higher 
steam-pressure  were  used;  but  if  this  is  done  the  coal  consumption 
is  not  altered  materially,  nearly  the  same  amount  of  steam 
passing  through  one  pump  instead  of  two. 

In  Considering  compressors  of  small  capacity  those  driven  by 
belts  must  not  be  overlooked.  We  find  by  investigation  that  in  this 
type  about  2.8  horse  power  is  required  at  the  belt  for  each  1.000 
cubic  feet  of  air  compressed  per  hour.  If  the  shop  engine  con- 
sumes 3J  pounds  of  c^tfil  per  horse  power  per  hour  and  the  loss  in 
transmission  by  shafting,  belts,  etc.,  is  40  per  cent.,  the  coal  per 
horse  power  at  the  compressor  becomos  3.5  -f-  .6  =  5.8  pounds, 
and  for  compressmg  2.000  cubic  feet  of  air  it  is  2  8  X  2  X  5.8  = 
32.4  pounds.  For  a  year  of  the  same  number  of  hours  as  before, 
the  consumption  is  32.4  X  10  X  300  =  48i  tons. 

In  a  steam  compressor  the  horse-power  per  1 ,000  cubic  feet  of 
air  compressed,  including  the  internal  friction  of  the  engine,  we 
will  take  as  3.2,  though  it  will  vary  somewhat  with  the  construc- 
tion of  the  compressor.  In  one  having  only  2.000 cubic  feet  capacitj- 
per  hour  a  horse  power  cannot  be  expected  on  less  than  4A  pounds 
of  coal  with  the  evaporation  we  have  assumed,  and  it  might 
easily  be  more.  Takmg  it  at  that  figure  the  annual  consumption 
would  be  3.2  X  2  X  4.5  X  10  X  300  =  43  tons. 

Now  a  belt  compressor  of  3  000  cubic  feet  capacity  per  hour 
and  provided  with  an  automatic  regulator  or  governor  can  be 
bought  for  from  $200  to  |250,  and  a  steam  compressor  of  that 
capacity  will  cost  in  the  neighborhood  of  |350.  Two  brake 
pumps,  even  if  they  are  not  new,  will  represent  an  investment  of 
from  $100  to  $200  according  to  their  age.  The  comparison  be- 
iween  the  two  types  of  compressors  and  the  pumps  might  be 
summarized  in  tabular  form  thus: 
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compressors  if  they  cost  less  than  $2,000.  Perhaps  a  more  strik- 
ing way  to  vi»w  it  is  that  if  a  road  were  offered  two  pumps  and  a 
bonus  of  $1,500  with  them,  their  use  to  be  confined  to  pumping 
air  for  shop  use,  it  would  be  wise  to  refuse  the  offer  and  to  pur- 
chase a  compressor  at  market  prices.  If  only  one  pump  were 
needed  it  would  still  pay  to  buy  a  compressor  of  the  size  men- 
tioned above,  and  the  saving  per  year  in  fuel  would  stiil  be  more 
than  $.50. 

We  thick  the  above  figures  are  fair  and  not  in  the  least  exag- 
gerated. If  any  one  is  disposed  to  quibble  ovpr  some  of  the  items, 
let  him  consider  what  the  comparison  would  become  accordinzto 
his  own  figures  if  coal  were  at  the  same  time  taktn  at,  say,  $2.00 
per  ton,  a  price  which  many  pay  for  it. 

The  figures  seem  to  prove  conclusively  that  though  the  air-brake 
pump  is  admirably  adapted  for  the  service  which  it  was  designed 
and  is  almost  beyond  criticism  when  on  an  engine,  it  is  in  the 
wrong  pi  ic  J  when  coTopressing  air  for  shop  use.^.  If  managers, 
purchasing  agents,  and  others  who  wield  the  blue  pencils  that 
occasionally  disfigure  requisitions,  could  be  made  to  realize  these 
facts  there  would  b^  more  compressors  purchased,  for  many  offi- 
cials in  the  m°ch\nicil  departments  who  know  the  wastefulness 
of  pumps  cannot  induce  their  managements  to  purchase  com- 
pressors. 

Bt'fore  closing  we  might  make  a  brief  comparison  between  a 
compressor,  with  a  capacity  of  about  18.000  cubic  feet  of  free 
air  per  hour  (a  favorite  size  with  some  roads)  and  pumps  of 
the  same  caoacity.  On  the  same  basis  as  the  previous  com- 
parisons, but  assuming  that  the  compressor  can  furnish  a  horse 
jK)wer  on  f  >ur  pounds  of  coalj  the  annual  fur'l  bill  f-Tthe  com- 
pressor would  be  $316  and  of  the  pumps  $1 .500.  This  is  not  an 
Ideal  case,  for  we  know  of  one  compiny  that  had  t<»n  air  pumps 
in  ils  shops  and  now  has  in  their  place  one  laree  duplex  com- 
pressor. The  latter  almost  pays  for  itself  in  one  year,  with  coal 
at  only  §1  per  ton .  .  '% ..' .. :  - 


CAB  WHEELS. 


From  the  columns  showing  the  annual  saving  and  the  same 
capitalized  at  6  per  cent.,  it  will  be  seen  that  if  the  air-brake 
pumps  were  to  be  had  for  nothing  it  would  still  pay  to  buy  the 


The  notes  on  the  Altoona  shops,  which  will  be  found  in  another 
page,  contain  ?d  account  of  some  thermal  tests  and  failures  of 
cast-iron  car  wheels  under  the  tests  to  which  they  were  subjected, 
which  probably  add  another  cause  of  anxiety  to  the  many  which 
now  haunt  the  minds  of  railroad  men  during  their  waking  and 
probably  sometimes  their  sleeping  hours.  It  will  also  supply 
another  argument  to  the  makers  and  vendors  of  steel-tired  wheels 
in  favor  of  their  wares,  of  which  they  will,  doubtless,  not  be  slow 
to  avail  themselves.  In  view  of  the  experiments  referred  to.  it  may 
be  said,  interrogatively,  that  if  a  cast-iron  wheel  is  cracked  in  a 
few  seconds  by  contact  with  molten  cast  iron,  how  long  will  such 
wheels  stand  the  application  of  brakes  while  descending  a  grade? 
It  is  true  that  cast-iron  wheels  are  used  less  and  less  each  year 
under  passenger  cars,  and  the  Pennsylvania  Railroad  is  one  of  the 
few  great  lines  which  still  retains  them  in  that  branch  of  their 
traffic:  but  the  company  makes  its  own  wheels,  and,  as  was  shown 
in  the  tests,  those  they  make  were  not  broken  by  the  application 
of  heat  in  the  manner  df'scribed.  The  danger  to  passenger  trains 
is,  however,  not  eliminated  by  confining  the  use  of  wheels  which 
may  be  unsafe  to  freight  trains  alone.  On  all  double-track  roads 
there  is  always  the  possibility  of  terrible  accidents  if  a  wheel  is 
broken  under  a  freight  train  on  a  track  adjoining  another  on 
which  passenger  trains  run. 

In  view  of  this  danger,  it  would  be  interesting  to  know  whether 
the  application  of  brakes,  with  the  maximum  pressure,  when  the 
wheels  are  revolving  at  their  greatest  speed,  will  have  the  same 
effect  as  the  contact  of  melted  cast  iron  had  in  the  tests  discovered. 
If  so  the  inference  cannot  be  escaped  that  wheels  which  will  not 
stand  such  a  test  are  dangerous. 

Of  course  the  steel-tired  advocates  will  be  prepared  to  show  a 
ready  way  out  of  the  difficulty,  which  will  be  the  substitution  of 
steel -tired  wheelf  for  those  made  of  cast  iron  alone.  But 
there  are  persons  very  competent  to  form  an  opinion  on  the  sub- 
ject, who  contend  that  there  are  as  many  failures  relatively  of 
steel-tired  wheels,  as  there  are  of  those  which  are  properly  made 
of  cast  iron.  ".•-.-.:;.•.'■     ' 
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The  figures  contained  in  the  li.st   annual  report  of   the  British 

Board  of  Trade  coverinK  the  year  1895  will  have  some  bearing  on 

this  subject.  For  that  vear  4.j4  failures  of  tires  are  reported  in  the 

United  Kingdom.     Of  these  it  is  said: 

Twenty  one  were  engine  tires.  8  were  tender  tiref'.  3  were  co»ch 
tires,  17  were  van  tires  and  405  were  wafton  tires  :  of  the  wsgons, 
309  belonaed  to  owners  other  than  railway  contpanie*;  268  tires 
were  made  of  iron  and  I8H  of  8t»el;  13  of  the  tires  were  fastened  to 
the  wheel  bv  Gibson's  patent  method;  II  by  Mansells  ratent 
method.  3  of  which  left  their  wheels  when  they  failed;  3  by  Beattie's 
patent  method,  2  of  which  left  their  wheels  when  they  failed;  91  by 
other  methods.  50  of  which  left  their  wheels  when  theT  failed:  48 
tires  broke  at  the  rivet  holes,  1  in  the  weld,  154  in  the  solid,  and 
'^1  split  longitudinally  or  bulged. 

.  From  these  data  it  will  be  seen  that  the  danger  of  breakage  is 
not  entirely  removed  by  the  adoption  of  steel-tired  wheels,  c-ven 
when  fastened  with  retaining  rings  ;  neither  13  it  probable  that 
steel-tired  wheels  will  be  generally  substituted  under  our  freight 
cars  in  the  immediate  futare.  It  seems  more  likely— and  it  would 
appear  to  be  a  wise  precaution— that  railroad  companies  should 
specify  that  the  wheels  they  use  or  buy  should  stand  some  such 
thermal  test  as  has  been  described.  The  test  has  the  advantage 
that  if  a  wheel  stands  it  it  is  not  made  useleFs  thereby.  It  is  not 
unreasonable,  therefore,  to  expect  that  some  railroad  companies 
may  require  that  several  wheels  in  each  100  they  receive  shall  be 
subjected  to  thermal  tests,  as  well  as  toothers  which  have  hereto- 
fore been  used.  That  it  is  possible  to  make  wheels  of  the  ordinary 
pattern — that  is,  with  two  curved  plates  next  the  hub  and  one  in- 
side of  the  rim  and  joined  to  the  two  inner  ones,  and  with  curved 
ribs  or  brackets  in  the  back — which  will  stand  the  test  was 
abundantly  shown  by  the  Altoona  experiments.  But,  as  is  also 
pointed  out  in  the  notes,  the  experiments  show  clearly  that  all 
wheels  are  subjected  to  enormoas  strains  when  the  rims  or  treads 
are  heated.  Probably  the  wheels  which  do  not  break  when  so 
tested  are  subjected  to  just  as  great  strains,  or  at  least  deforma- 
tions, as  those  are  which  fail,  the  only  difference  being  that  the 
material  in  some  of  them  was  ca(>able  of  resisting  such  strains, 
whereas  that  in  others  was  not. 

In  the  design  of  the  kind  of  wheels  which  were  tested,  the 
plates  and  the  ribs  are  all  made  corrugated  or  curved,  under  a 
general  impression  that  such  forms  will  pernu't  a  slight  amount 
of  movement  or  deformation  without  rupture.  That  such  forma 
are  inefficacious  in  neutralizing  the  effects  of  expansion  of  the 
rims  is  indicated  by  the  fracture  of  the  wheels.  In  other  words, 
those  forms  do  not  do  what  they  were  intended  and  were  de- 
signed for.  But  is  it  not  possible  that  some  form  could  be  de- 
signed which  would  permit  the  rims  of  wheels  to  be  heated  and 
expanded  without  causing  a  fracture  ?  It  is  not  easy  to  under- 
stand the  nature  of  the  strains  which  are  produced  in  a  wheel  by 
healing  its  tread,  nor  how  they  cause  it  to  fracture,  trausversely 
or  radially.  We  have  not  heard  of  the  experiment  being  made, 
but  it  would  not  be  expected  that  a  ca.^t-iron  tire  would  break 
transversely  if  its  tread  was  heated  by  pouring  melted  cast  iron 
around  it,  as  was  done  in  the  wheel  tests.  It  is  proverbially 
dangerous  to'prophesy  when  a  prophet  is  not  sure  of  what  will 
happen,  and  not  having  had  the  opportunity  of  making  such  an 
experiment,  all  that  is  asserted  here  is  that  we  would 
not  expect  a  cast-iron  tire  to  break  under  such  a 
test.  Apparently  what  would  occur,  would  be  that 
the  expansion  would  lengthen  the  ring  of  metal 
circumferentially  and  thus  cause  it  to  Ite  enlarged  in  diameter. 
Now  if  we  will  imagine  the  inside  of  the  tire  to  be  tied  to  a  cen- 
tral hub  by  an  infinite  number  of  fine  radial  wires  in  a  state  of 
tension — somewhat  as  the  tire  of  a  bicycle  whrel  is  held — the  ex- 
|)ansion  and  consequent  enlargement  of  the  tire  would  appar- 
ently have  a  tendency  to  rupture  the  wires  or  break  them  by 
stretching.  If  the  wires  were  strong  enough  to  resist  the  tension 
caused  by  the  expansion  of  the  tire,  theo  it  would  appear  aa 
though  it  would  be  subjected  to  a  compreusive  strain  in  the  direc- 
tion of  its  circumference.  Now,  if  iostead  of  the  wires  we  will 
imagine  the  tire  cast  solid  on  a  central  plate,  as  an  ordinary 
wheel  is  made,  then  if  the  rim  is  heated  the  plate  would  be  sub- 
jected to  such  radial  strains  as  our  hypothetical  wires  were  as- 
sumed to  resist,  and  it  would  again  seem  as  though  the  rim  would 
subjected  to  a  circumferential  strain  of  compression. 


Or  let  it  be  imagined  that  a  tire  is  fitted  accurately  to  a  cast- 
iron  wheel  center  and  is  then  heated.  Obviously  the  effect  will 
be  to  enlarge  the  tire  diametrically  and  circumferentially  and 
make  it  loose  on  its  center.  If  it  was  cemented  to  the  latter,  ap- 
parently the  effect  of  the  expansion  would  be  to  break  the  cement 
or  cause  a  circumferential  fracture,  which  is  what  occurs  where 
wheels  are  subjected  to  the  thermal  test  described.  What  is  not 
so  plain  is  why  the  rim  is  broken  transversely  by  heating  it.  If 
our  wires,  the  cement  between  the  tire  or  the  center,  or  the  plate 
were  elastic,  so  that  they  could  "give"  radially,  the  strains 
which  tend  to  break  wheels  circumferentially  when  their  treads 
are  heated  would  be  relieved.  Tlie  object  of  the  corrugations  in 
the  plates  and  the  curves  in  the  ribs  of  ordinary  wheels  is  to  give 
this  required  elasticity.  That  these  do  not  accomplish  their  pur- 
pose is  shown  by  the  tests  which  are  here  being  commented  on. 
What  is  needed  seems  to  be  greater  radial  elasticity  or  mobility 
in  the  plate  of  the  wheel. 

The  generation  of  railroad  men  who  are  now  playing  the  last 
act  of  their  careers  may  remember  how  cast-iron  wheels  were 
made  fortv  or  flftv  years  ago.    The  following  sketch,  made  from 
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memory,  represents  the  kind  which  were  made  in  what  were  consid- 
ered large  numbers  by  Ross  Winans  in  his  foundry  in  Baltimore. 

As  shown  by  the  engraving,  they  were  spoke  wheels,  the  spokes 
being  of  rectangular  section.  The  three  shaded  areas,  a,  «t,  a.  In 
the  hub  were  cored  out,  so  that  the  hub  of  the  casting  was  in 
three  parts.  Obviously  this  permitted  the  different  par's  of  the 
wheel  to  expand  and  contract  radially  without  straining  any  of 
them.  After  the  wheel  was  cast,  a  steel  drift,  with  a  sharp  cut- 
ting edge,  was  driven  through  the  slots  a,  a,  a,  to  remove  the 
roughness  of  the  castings.  Wrought-iron  plates  were  then  driven 
in,  and  rings,  p.  p,  were  shrunk  on  the  hub. 

It  seems  as  though  a  wheel  made  in  that  way  would  not  be 
broken  if  tested  in  the  manner  herein  described,  which  suggests  the 
inquiry  whether  a  form  of  wheel  could  not  be  designed  which 
would  have  the  same  freedom  to  expand  and  contract  that  the 
Winans  wheels  had,  and  at  the  same  time  be  without  the  obvious 
objections,  which  were  inherent  in  that  form  of  construction. 
It  should  be  said  here,  that  none  of  the  parts  of  the  hub  of  these 
wheels,  excepting  the  bore,  were  machined.  The  bhims  a,  a,  a, 
rings  p.  p,  and  the  bearings  were  all  rough,  and  it  was  assumed 
would  fit  each  other  by  some  process  of  adaptation,  which  of 
course  was  very  improbable.  With  modem  appliances  the  open- 
ings a,  a,  a,  could  be  slotted  out,  the  outside  of  the  liubs  and  in- 
side of  the  rings /),  p,  could  be  turned  with  but  little  expense, 
and  thus  thoroughly  got  d  and  reliable  work  could  be  done. 

In  the  manufacture  of  these  wheels  Winans  had  considerable 
difficulty  in  getting  sufficient  chill  in  the  throat  of  the  flange,  or 
where  it  joins  the  tread  To  obviate  this  difficulty,  he  placed  a 
wrought-iron  ring  made  of  round  iron  one-half  or  five-eighth 
in<-h  diameter,  in  the  mould,  as  indicated  by  the  blank  circles  in 
the  section.  These  rings  were  first  filed  bright  so  that  the  molten 
iron  would  adhere  to  them,  and  then  anchored  in  the  mould  be- 
fore the  casting  was  made.  This  method  of  manufacture  was 
employed  for  some  years,  but  was  finally  abandoned,   we   believe 
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for  the  reason  that  the  castipgs  could  not  be  made  entirely  sound 
in  the  vicinity  of  the  rings. 

Of  course  we  are  aware  that  numberless  experiments  have  been 
made  on  cast-iron  wheels,  and  that  the  number  of  forms  which 
have  been  designed,  proposed  and  patented  is  legion.  Still  im- 
provement does  not  seem  to  be  hopeless  in  this  direction,  as  it  is 
certain  that  the  forms  of  wheel  centers  now  used  will  not  permit 
tlie  parts  to  expand  and  contract  without  subjecting  some  of 
them  to  enormous  strains. 

At  the  Pittsburgh  meeting  of  the  American  Institute  of  Minmg  - 
Engineers.  Mr.  A.  E.  Outerbridge,  Jr..  of  Philadelphia,  read  a 
very  interesting  paper  with  the  title  "  The  Mobility  of  Molecules 
on  Cast  Iron."  In  it  he  showed— on  what  seems  to  be  conclusive 
proof — that  under  the  influence  of  repeated  shocks  cast  iron,  in- 
stead of  becoming  brittle,  as  is  ordinarily  supposed,  and  weak- 
ened, has  exactly  the  opposite  effect  produced  by  such  treatment, 
and  as  a  result  of  almost  a  thousand  tests  of  bars  of  cast-iron  of 
all  grades,  it  was  proved  that  it  is  materially  strengthened 
by  subjection  to  repeated  shocks  and  blows.  In  view 
of  /9ix&  remarkable  revelation  which  Mr.  Outerbridge 
Jiae  made,  it  would  be  interesting  to  know  whether  cast-iron 
wlieels  which  had  been  in  service  for  a  considerable  time  will 
stand  the  thermal  test  and  other  tests  any  better  than  new 
wheels  do.  It  may  be  that  eventually  we  will  be  obliged  to 
subject  such  wheels  to  a  sort  of  Swedish  movement  cure,  or 
process  of  dynamic  annealing,  by  subjecting  them  to  a  great 
number  of  repeated  shocks  in  order  to  increase  their  strength. 
Those  of  an  inventive  turn  of  mind  will  readily  conceive  of  a 
machine  having  a  number  of  hammers  acting  radially,  or  in  an 
axial  direction  to  a  wheel  which  would  then  be  slowly  revolved 
while  it  was  subjected  to  an  infinite  or  a  great  number  of  blows, 
to  give  the  particles  of  the  metal  "  mobility ''  and  thus  strengthen 
it  and  increase  its  capacity  to  resist  thermal  and  other  strains. 
In  the  language  of  patent  specifications,  "having  thus  fully 
described  our  invention,  what  we  claim" — the  reader  can  fill  in. 


— of  the  owner,  with  reference  to  the  value  of  the  dog.  "Oh,' 
the  man  replied,  "  he  wasn't  worth  a  dam,  All  I  want  is  to  make 
this  man  Fritz  pay  for  him."  Now  it  may  be  that  the  patent 
herein  referred  to  is  like  the  Dutchman's  dog,  and  not  wc«th  a 
dam  ;  but  it  is  our  infant,  and  we  feel  bound  to  defend  it  from 
such  aspersions  as  our  cotemporary  has  gently  poured  over  it.  ..  ;"•  : 
In  the  meanwhile,  applicants  for  stock  in  the  new  company  may 
address  tlie  Consulting  Ensfineer  of  this  paper. 


THE  VALUE  Of  i  PATEBT. 


Our  "esteemed  contemporary,"  Locomotii'e  Engineering,  in  its 
May  issue,  makes  the  following  observations:  "A  patent  has  been 
obtained  by  Mr.  M.  N.  Forney  on  a  combination  ...  of 
piston  valve  and  cut-off,  operated  by  a  radial  motion,  which  has 
a  very  close  relationship  to  Joy's  motion.  We  wish  Mr.  Forney 
much  good  luck  out  of  his  invention,  but  if  he  proposes  to  give  a 
stock  company  the  opportunity  to  boom  the  latest  thing  in  valve- 
gear  we  must  respectfully  intimate  that  all  our  money  is  tied  up." 

That  parties  engaged  in  publiahing  two  papers,  one  monthly 
and  the  other  weekly  should  have  "  all  their  money  tied  up,"  is 
not  a  new  phenomenon.  In  placing  the  stock  of  the  new  com- 
pany, which  our  cotemporary  intimates  is  about  to  be  organized, 
none  of  it  will  therefore  be  assigned  to  the  proprietors  of  the  two 
papers,  as  other  manufacturing  enterprises  seem  to  have  absorbed 
all  their  spare  cash,  and  they  will  thus  lose  the  opportunity 
of  "coming  in  on  the  ground  floor."  It  has  not  yet  been  decided 
upon  what  basis  the  new  patent  will  be  capitalized,  but  due  an- 
nouncement will  be  made  thereof.  In  the  meanwhile  we  hope 
our  cotemporary  will  not  bear  the  market  by  detracting  from 
the  merits  of  the  invention,  and  thus  wrecking  the  company, 
which  has  not  yet  been  formed.  At  present  it  is  impossible  to  say 
"what  there  is  in  it  for  them,"  but  if  their  silence  cannot  be 
secured  m  any  other  way,  and  as  the  senior  editor  of  our  co- 
temporary  has  had  much  secretarial  experience,  that  position — 
without  any  salary — might  l>e  assigned  to  him  as  soon  as  a  mil- 
lion of  dollars  of  the  stock  is  disposed  of  at  par. 

It  is  a  curious  fact  that  people  without  wit  are  apt  to  think  that 
jokes  are  vulgar,  and  it  is  also  true  that  men  without  ingenuity 
can  seldom  appreciate  the  value  of  a  new  and  untried  invention, 
which  reminds  us  of  a  little  story:  Down  in  Pennsylvania  a  I'utch 
farmer  had  a  dog  which  disturbed  one  of  his  neighbor's  sheep. 
The  neighbor  shot  the  dog ;  whereupon  suit  was  brought  liefore  a 
country  "  squire"  by  the  owner  to  recover  damages.  When  the 
case  came  up  for  a  hearing  the  squire  inquired— no  pun  intended 


TOLERAHCE  OF  TOBACCO. 


In  the  April  issne  of  this  paper  we  published  an  article  which. 
to  some  extent,  was  an  arraignment  of  the  demerits  of  tobacco 
or  the  tobacco  habit.  Our  "esteemed  cotemporary,"  the 
Railway  Master  Mechanic,  in  an  article  on  the  same  sub- 
ject in  the  May  number  of  thit  publication,  dissents 
from  the  views  which  were  advanced  by  us  and  which  were  then 
supported  by  much  venerable  authority.  To  the  evil  effects 
which  were  imputed  to  tobacco  in  our  article,  it  seems,  from  our 
cotemporary "s  response,  one  more  must  be  added,  that  of  logical 
distortion,  and  it  illustrates  the  truth  of  the  Eastern  proverb, 
that  "  reason  is  captive  in  the  arms  of  the  appetites  aii  a  weak 
man  in  the  hands  of  an  artful  woman." 

The  writer  referred  to  says  the  principal  count  in  the  in- 
dictment is  that  "  tobacco  is  disagreeable  to  those  who  do  not 
use  it."  In  support  of  this,  much  testimony  from  wise,  venerable 
and  honored  authorities  was  quoted.  This  our  cotemporary 
discredits  because  the  old  worthies  spelled  execrably.  Judged  by 
this  standard  all  wisdom  which  is  more  than  a  hundred  years  old 
must  be  discarded. 

Our  critic  says  that  tobacco  has  the  odor  which  the  Lord  gave 
it,  and  so  has  the  onion,  and  therefore  draws  the  inference  that  it 
is  our  duty  to  like  both.  The  same  observation  will  apply  to  the 
skunk.  Our  respondent  says  further  that  when  persons  are  t»ot 
endowed  with  a  liking  for  such  delectable  perfumes  tb*;"  .he 
Lord  makes  up  for  the  want  by  giving  them  other  and  special 
gifts  and  graces."  Because  woman  don't  like  the  smell  of 
onions  and  tobacco  she  has  been  made  good-looking.  We 
are  at  present  at  a  loss  to  know  what  is  the  special  "gift"  or 
"grace"  with  which  our  esteemed  critic  was  endowed  as  a  com- 
pensation for  not  enjoying  the  aroma  of  a  pole-cat,  whose 
perfume  was  nature's  gift.  It  may  be  a  source  of  satisfaction  to 
beautiful  women  to  know  that  they  have  been  made  so  because 
they  do  not  enjoy  bad  smells,  but  we  would  not  advise  our  com- 
mentator to  suggest  to  any  of  them  such  a  reason  for  being  good- 
looking,  nor  would  it  be  judicious  to  solace  any  of  the  plain  sisters 
by  congratulations  on  their  enjoyment  of  fetid  odors. 

He  excuses  the  "  universal  and  mighty  craving"  for  tobacco 
by  the  fact  that  one  "  beautiful  yearling  deer,  a  few  horses  and 
some  goats  hanker  after  it."  He  adds  further  that  the  reason 
more  beasts  do  not  acquire  the  habit  is  that  they  have  not  the  op- 
portunity. In  man  only,  he  says,  "  the  mighty  instinct  prevails." 
He  should  have  spelled  it  instinkt,  and  then  by  inversion  his  ar- 
gument concisely  stated  would  be  that  the  instinkt  of  smokers  is 
stronger  than  that  of  beasts,  which  some  of  us  are  inclined  to  be- 
lieve, but  have  not  had  the  courage  to  state  in  its  bald  simplicity. 

With  reference  to  the  Hottentot  method  of  killing  snakes  by 
putting  a  drop  of  oil  on  their  tongues,  which  cur  Chicago  critic 
discredits,  something  should,  perhaps,  be  said.  Whether  he 
suffers  from  snakes  or  not,  we  are  not  informed,  but  his  familiarity 
with  the  methods  of  killing  them  is  suggestive.  We  can  assure 
him,  however,  that  killing  serpents  by  putting  oil  of  tobacco  on 
their  tongues  bears  the  same  relation  to  the  destruction  of  reptiles 
that  the  traditional  salt  deposited  on  their  tails  has  to  the  catch- 
ing of  birds.  We  can  assure  him  that  if  he  is  troubled  with 
snakes,  if  he  will  only  "catch  them  by  the  neck,  force  their  jaws 
open  and  carefully  deposit  one  drop  of  oil  of  tobacco  on  their 
tongues "  and  then  live  a  sober  and  virtuous  life,  he  will  not 
be  troubled  with  such  varmints  thereafter. 

Our  cotemporary  sums  up  our  argument  by  saying  that  we 
assume  the  attitude  to  others  that  "their  tobacco  is  disagreeable 
to  us,  and,  therefore,  they  ought  not  to  use  it."  If  he  will  modify 
this  statement  by  the  assertion  that  "  when  the  use  of  tobacco  is 
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The  figures  coiitainpd  in  tbe  b.st  annual  report  of  the  British 
Board  of  Trade  covering  the  year  1895  will  have  some  bearing  on 
this  subject.  For  that  vear  454  failures  of  tires  are  reported  in  the 
United  Kingdom.     Of  these  it  is  said: 

Twenty  one  wer<»  engine  tires,  8  were  tender  tires,  .3  were  coach 
tires,  17  were  van  tires  and  405  were  wagon  tires  :  of  the  wagons, 
309  beloneed  to  owners  other  than  railway  companies;  268  tires 
were  made  of  iron  and  18fi  of  «t»el;  V-i  of  the  tires  were  fastened  to 
the  wheel  by  Gibson's  patent  method;  H  by  Mansell's  patent 
method.  3  of  which  left  their  wheels  when  they  failed;  3  by  Beattie's 
patent  method,  2  of  which  left  their  wheels  when  they  failed;  91  by 
other  methods.  .50  of  which  left  their  wheels  when  thev  failed:  48 
tires  broke  at  the  rivet  holes,  1  in  the  weld,  1.54  in  the  solid,  and 
-.^1  split  longitudinally  or  bulged. 

From  these  data  it  will  be  seen  that  the  danger  of  breakage  is 
not  entirely  removed  by  the  adoption  of  steel-tired  wheels,  even 
when  fastened  with  retaining  rings  ;  neither  is  it  probable  that 
steel-tired  wheels  will  be  generally  substituted  under  our  freight 
cars  in  the  immediate  futare.  It  seems  more  likely— and  it  would 
appear  to  be  a  wise  precaution— that  railroad  companies  should 
specify  that  the  wheels  they  use  or  buy  should  stand  some  such 
thermal  test  as  has  been  described.  The  test  has  the  advantage 
that  if  a  wheel  stands  it  it  is  not  made  useless  thereby.  It  is  not 
unreasonable,  therefore,  to  expect  that  some  railroad  companies 
may  rr quire  that  several  wheels  in  each  100  they  receive  shall  be 
subjected  to  thermal  tests,  as  well  as  to  others  which  have  hereto- 
fore been  used.  That  it  is  possible  to  make  wheels  of  the  ordinary 
pattern — that  is,  with  two  curved  plates  next  the  hub  and  one  in- 
side of  the  rim  and  joined  to  the  two  inner  ones,  and  with  curved 
ribs  or  brackets  in  the  back — which  will  stand  the  test  was 
abundantly  shown  by  the  Altoona  experiments.  But,  as  is  also 
pointed  out  in  the  notes,  the  experiments  show  clearly  that  all 
wheels  are  subjected  to  enormoas  strains  when  the  rims  or  treads 
are  heated.  Probably  the  wheels  which  do  not  break  when  so 
tested  are  subjected  to  just  as  great  strains,  or  at  least  deforma- 
tions, as  those  are  which  fail,  the  only  difference  being  that  the 
material  in  some  of  them  was  capable  of  resisting  such  strains, 
whereas  that  in  others  was  not. 

In  the  design  of  the  kind  of  wheels  which  were  tested,  the 
plates  and  the  ribs  are  all  made  corrugated  or  curved,  under  a 
general  impression  that  such  forms  will  permit  a  slight  amount 
of  movement  or  deformation  without  rupture.  That  such  forms 
are  inefficacious  in  neutralizing  the  effects  of  expansion  of  the 
rims  is  indicated  by  the  fracture  of  the  wheels.  In  other  words, 
those  forms  do  not  do  what  they  were  intended  and  were  de- 
signed for.  But  is  it  not  pofsible  that  some  form  could  be  de- 
signed which  would  permit  the  rims  of  wheels  to  be  heate<l  and 
expanded  without  causing  a  fracture  ?  It  is  not  easy  to  under- 
stand the  nature  of  the  strains  which  are  produced  in  a  wheel  by 
heating  its  tread,  nor  how  they  cause  it  to  fracture,  transversely 
or  radially.  We  have  not  heard  of  the  experiment  being  made, 
but  it  would  not  be  expected  that  a  cast-iron  tire  would  break 
transversely  if  its  tread  was  heated  by  pouring  melted  cast  iron 
around  it,  as  was  done  in  the  wheel  tests.  It  is  proverbially 
dangerous  to'prophesy  when  a  prophet  is  not  sure  of  wliat  will 
happen,  and  not  having  had  the  opportunity  of  making  such  an 
experiment,  all  that  is  asserted  here  is  that  we  would 
not  expect  a  cast-iron  tire  to  break  under  such  a 
test.  Apiiarently  what  would  occur,  would  be  that 
the  expansion  would  lengthen  the  ring  of  metal 
circumferentially  and  thus  cause  it  to  be  enlarged  in  diameter. 
Now  if  we  will  imagine  the  inside  of  the  tire  to  be  tied  to  a  cen- 
tral hub  by  an  infinite  number  of  fine  radial  wires  in  a  state  of 
tension — somewhat  as  the  tire  of  a  bicycle  wheel  is  held — the  ex- 
pansion and  consequent  enlargement  of  the  tire  would  appar- 
ently have  a  tendency  to  rupture  tbe  wires  or  break  them  by 
stretching.  If  the  wires  were  strong  enough  to  resist  the  tension 
caused  by  the  expansion  of  the  tire,  then  it  would  appear  as 
though  it  would  be  subjected  to  a  compressive  strain  in  the  direc- 
tion of  its  circumference.  Now,  if  instead  of  the  wires  we  will 
imagine  the  tire  cast  solid  on  a  central  plate,  as  an  ordinary 
wheel  is  made,  then  if  the  rim  is  heated  the  plate  would  be  sub- 
jected to  such  radial  strains  as  our  hyp<jthetical  wires  were  as- 
sumed to  resist,  and  it  would  again  seem  as  though  the  rim  would 
subjected  to  a  circumferential  strain  of  compression.         -     - 


Or  let  it  be  imagined  that  a  tire  is  fitted  accurately  to  a  cast- 
iron  wheel  center  and  is  then  heated.  Obviously  the  effect  will 
be  to  enlarge  the  tire  diametrically  and  circumferentially  and 
make  it  loose  on  its  center.  If  it  was  cemented  to  the  latter,  ap- 
parently the  effect  of  the  expansion  would  be  to  break  the  cement 
or  cause  a  circumferential  fracture,  which  is  what  occurs  where 
wheels  are  subjected  to  the  thermal  test  described.  What  is  not 
so  plain  is  why  the  rim  is  broken  transversely  by  heating  it.  If 
our  wires,  the  cement  between  the  tire  or  the  center,  or  the  plate 
were  elastic,  so  that  they  could  "give"  radially,  the  strains 
which  tend  to  break  wheels  circumferentially  when  their  treads 
are  heated  would  be  relieved.  The  object  of  the  corrugations  in 
the  plates  and  the  curves  in  the  ribs  of  ordinary  wheels  is  to  give 
this  required  elasticity.  That  these  do  not  accomplish  their  pur- 
pose is  shown  by  the  tests  which  are  here  being  commented  on. 
What  is  needed  seems  to  be  greater  radial  elasticity  or  mobility 
in  the  plate  of  the  wheel. 

The  generation  of  railroad  men  who  are  now  playing  the  last 
act  of  their  careers  may  remember  how  cast-iron  wheels  were 
made  forty  or  fifty  years  ago.     The  following  sketch,  made  from 


memory,  represents  the  kind  which  were  made  in  what  were  consid- 
ered large  numbers  by  Ross  Winans  in  his  foundry  in  Baltimore. 

As  shown  by  the  engraving,  they  were  spoke  wheels,  the  spokes 
being  of  rectangular  section.  The  three  shaded  areas,  a,  a,  a,  in 
the  hub  were  cored  out,  so  that  the  hub  of  the  casting  was  in 
three  parts.  Obviously  this  permitted  the  different  parts  of  the 
wheel  to  expand  and  contract  radially  without  straining  any  of 
them.  After  the  wheel  was  cast,  a  steel  drift,  with  a  sharp  cut- 
ting edge,  was  driven  through  the  slots  a,  a,  a.  to  remove  the 
roughness  of  the  castings.  Wrought-iron  plates  were  then  driven 
in,  and  rings,  p.  p,  were  shrunk  on  the  hub. 

It  seems  as  though  a  wheel  made  in  that  way  would  not  be 
broken  if  tested  in  themanr.er  herein  described,  which  suggests  the 
inquiry  whether  a  form  of  wheel  could  not  be  designed  which 
would  have  the  same  freedom  to  expand  and  contract  that  the 
Winans  wheels  had,  and  at  the  same  time  be  without  the  obvious 
objections,  which  were  inherent  in  that  form  of  construction. 
It  should  be  said  here,  that  none  of  the  parts  of  the  hub  of  these 
wheels,  excepting  the  bore,  were  machined.  The  bhims  a,  a,  a, 
rings  p.  p,  and  the  bearings  were  all  rough,  and  it  was  airsumed 
would  fit  each  other  by  some  process  of  adaptation,  which  of 
course  was  very  improbable.  With  modern  appliances  the  open- 
ings rt,  a,  a,  could  be  slotted  out,  the  outside  of  the  hubs  and  in- 
side of  the  rings  J),  p,  coiild  be  turned  with  but  little  expense, 
and  thus  thoroughly  good  and  reliable  work  could  be  done. 

In  the  manufacture  of  these  wheels  Winans  had  considerable 
difficulty  in  getting  sufficient  chill  in  the  throat  of  the  flange,  or 
where  it  joins  the  tread  To  obviate  this  difficulty,  he  placed  a 
wrought-iron  ring  made  of  round  iron  one-half  or  five-eighth 
inch  diameter,  in  the  mould,  as  indicated  by  the  blank  circles  in 
the  section.  These  rings  were  first  filed  bright  so  that  the  molten 
iron  would  adhere  to  them,  and  then  anchored  in  the  mould  be- 
fore the  casting  was  made.  This  method  of  manufacture  was 
employed  for  some  years,  but  was  finally  abandoned,  we   believe 
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for  the  reason  that  the  castipgs  could  not  be  made  entirely  sound 
in  the  vicinity  of  the  rings. 

Of  course  we  are  aware  that  numberless  experiments  have  been 
made  on  cast-iron  wheels,  and  that  the  number  of  forms  which 
have  been  designed,  proposed  and  patented  is  legion.  Still  im- 
provement does  not  seem  to  be  hopeless  in  this  direction,  as  it  is 
certain  that  the  forms  of  wheel  centers  now  used  will  not  permit 
the  parts  to  expand  and  contract  without  subjecting  some  of 
them  to  enormous  strains. 

At  the  Pittsburgh  meeting  of  the  American  Institute  of  Minmg 
Engineers.  Mr.  A.  E.  Outerbridge.  Jr..  of  Philadelphia,  read  a 
very  interesting  paper  with  the  title  "  The  Mobility  of  Molecules 
on  Cast  Iron."  In  it  he  showed— on  what  seems  to  be  conclusive 
proof — that  under  the  influence  of  repeated  shocks  cast  iron,  in- 
stead of  becoming  brittle,  as  is  ordinarily  supposed,  and  weak- 
ened, has  exactly  the  opposite  effect  produced  by  such  treatment, 
and  as  a  result  of  almost  a  thousand  tests  of  bais  of  cast-iron  of 
all  grades,  it  was  proved  that  it  is  materially  strengthened 
by  subjection  to  repeated  shocks  and  blows.  In  view 
of  the  remarkable  revelation  which  Mr.  Outerbridge 
has  made,  it  would  be  interesting  to  know  whether  cast-iron 
wlieels  which  had  been  in  service  for  a  considerable  time  will 
stand  the  thermal  test  and  other  tests  any  better  than  new 
wheels  do.  It  may  be  that  eventually  we  will  be  obliged  to 
subject  such  wheels  to  a  sort  of  Swedish  movement  cure,  or 
process  of  dynamic  annealing,  by  subjecting  them  to  a  great 
number  of  repeated  shocks  in  order  to  increase  their  strength. 
Those  of  an  inventive  turn  of  mind  will  readily  conceive  of  a 
machine  having  a  number  of  hammers  acting  radially,  or  in  an 
axial  direction  to  a  wheel  "Which  would  then  be  slowly  revolved 
while  it  was  subjected  to  an  infinite  or  a  great  number  of  blows, 
to  give  the  particles  of  the  metal  "  mobility ''  and  thus  strengthen 
it  and  increase  its  capacity  to  resist  thermal  and  other  strains. 
In  the  language  of  patent  specifications,  "having  thus  fully 
described  our  invention,  what  we  claim" — the  reader  can  fill  in. 


THE  VALUE  OF  1 PATEHT. 


Our  "esteemed  contemporary,"  Locomotive  Engineering,  in  its 
May  issue,  makes  the  following  observations:  "A  patent  has  been 
obtained  by  Mr.  M.  N.  Forney  on  a  combination  ...  of 
piston  valve  and  cut-off,  operated  by  a  radial  motion,  which  has 
a  very  close  relationship  to  Joy's  motion.  We  wish  Mr.  Forney 
much  good  luck  out  of  his  invention,  but  if  he  proposes  to  give  a 
stock  company  the  opportunity  to  boom  the  latest  thing  in  valve- 
gear  we  must  respectfully  intimate  that  all  our  money  is  tied  up." 

That  parties  engaged  in  publishing  two  papers,  one  monthly 
and  the  other  weekly  should  have  "  all  their  money  tied  up,"  is 
not  a  new  phenomenon.  In  placing  the  stock  of  the  new  com- 
pany, which  our  cotemporary  intimates  is  about  to  be  organized, 
none  of  it  will  therefore  be  assigned  to  the  proprietors  of  the  two 
papers,  as  other  manufacturing  enterprises  seem  to  have  absorbed 
all  their  spare  cash,  and  they  will  thus  lose  the  opportunity 
of  "coming  in  on  the  ground  floor."  It  has  not  yet  been  decided 
upon  what  basis  the  new  patent  will  be  capitalized,  but  due  an- 
nouncement will  be  made  thereof.  In  the  meanwhile  we  hope 
our  colemporary  will  not  bear  the  market  by  detracting  from 
the  merits  of  the  invention,  and  thus  wrecking  the  company, 
which  has  not  yet  been  formed.  At  present  it  is  impossible  to  say 
"what  there  is  in  it  for  them."  but  if  their  silence  cannot  be 
secured  m  any  other  way,  and  as  the  senior  editor  of  our  co- 
temporary  has  had  much  secretarial  experience,  that  position- 
without  anv  salary — might  be  assigned  to  him  as  soon  as  a  mil- 
lion of  dollars  of  the  stock  is  disposed   of  at  par. 

It  is  a  curious  fact  that  people  without  wit  are  apt  to  think  that 
jokes  are  vulgar,  and  it  is  also  true  that  men  without  ingenuity 
can  seldom  appreciate  the  value  of  a  new  and  untried  invention , 
which  reminds  us  of  a  little  story:  Down  in  Pennsylvania  a  I  nich 
farmer  had  a  dog  which  disturbed  one  of  his  neighbor's  sheep. 
The  neighbor  shot  the  dog ;  whereupon  suit  was  brought  l)efore  a 
country  "  s<iuire"  by  the  owner  to  recover  damages.  When  the 
case  came  up  for  a  hearing  the  squire  inquired— no  pun  intended 


— of  the  owner,  with  reference  to  the  value  of  the  dog.  "Oh,' 
the  man  replied,  "  he  wasn't  worth  a  dam.  All  I  want  is  to  make 
this  man  Fritz  pay  for  him."  Now  it  may  be  that  the  patent 
herein  referred  to  is  like  the  Dutchman's  dog.  and  not  worth  a 
dam  ;  but  it  is  our  infant,  and  we  feel  bound  to  defend  it  from 
such  aspersions  as  our  cotemporary  has  gently  poured  over  it.  >;- 
In  the  meanwhile,  applicants  for  stock  in  the  new  company  may 
address  the  Consulting  Engineer  of  this  paper. 


TOLEBAHCE  OF  TOBACCO. 


In  the  April  issue  of  this  pa[>er  we  published  an  article  which, 
to  some  extent,  was  an  arraignment  of  the  demerits  of  tobacco 
or  the  tobacco  habit.  Our  "esteemed  cotemporary,"  the 
Railway  Master  Mechanic,  in  an  article  on  the  same  sub- 
ject in  the  May  number  of  thit  publication,  dissents 
from  the  views  which  were  advanced  by  us  and  which  were  then 
supported  by  much  venerable  authority.  To  the  evil  effects 
which  were  imputed  to  tobacco  in  our  article,  it  seems,  from  our 
cotemporary "s  response,  one  more  must  be  added,  that  of  logical 
distortion,  and  it  illustrates  the  truth  of  the  Eastern  proverb, 
that  "  reason  is  captive  in  the  arms  of  the  appetites  as  a  weak 
man  in  the  hands  of  an  artful  woman." 

The  writer  referred  to  says  the  principal  count  in  the  in- 
dictment is  that  "  tobacco  is  disagreeable  to  those  who  do  not 
use  it."  In  support  of  this,  much  testimony  from  wise,  venerable 
and  honored  authorities  was  quoted.  Tliis  our  cotemporary 
discredits  because  the  old  worthies  spelled  execrably.  Judged  by 
this  standard  all  wisdom  which  is  more  than  a  hundred  years  old 
must  be  discarded. 

Our  critic  says  that  tobacco  has  the  odor  which  the  Lord  gave 
it,  and  so  has  the  onion,  and  therefore  drftws  the  inference  that  it 
is  our  duty  to  like  both.  The  same  observation  will  apply  to  the 
skonk.  Our  I  espondent  says  further  that  when  persons  are  POt 
endowed  with  a  liking  for  such  delectable  perfumes  thai."  .he 
Lord  makes  up  for  the  want  by  giving  them  other  and  special 
gifts  and  graces."*  Because  woman  don't  like  the  smell  of 
onions  and  tobacco  she  has  been  made  good-looking.  We 
are  at  present  at  a  loss  to  know  what  is  the  special  "gift"  or 
"grace"  with  which  our  esteemed  critic  was  endowed  as  a  com- 
pensation for  not  enjoying  the  aroma  of  a  pole-cat,  whwe 
perfume  was  nature's  gift.  It  may  be  a  source  of  satisfaction  to 
beautiful  women  to  know  that  they  have  been  made  so  because 
they  do  not  enjoy  ba<l  smells,  but  we  would  not  advise  our  com- 
mentator to  suggest  to  any  of  them  such  a  reason  for  being  good- 
looking,  nor  would  it  be  judicious  to  solace  any  of  the  plain  sisters 
by  congratulations  on  their  enjoyment  of  fetid  odors. 

He  excuses  the  "  universal  and  mighty  craving"  for  tobacco 
by  the  fact  that  one  "  beautiful  yearling  deer,  a  few  horses  and 
some  goats  hanker  after  it."  He  adds  further  that  the  reason 
more  beasts  do  not  acquire  the  habit  is  that  they  have  not  the  op- 
portunity. In  man  only,  he  says,  "  the  mighty  instinct  prevails." 
He  should  have  spelled  it  instinkt,  and  then  by  inversion  his  ar- 
gument Concisely  stated  would  be  that  the  instinkt  of  smokers  is 
stronger  than  that  of  beasts,  which  some  of  us  are  inclined  to  be- 
lieve, but  have  not  had  the  courage  to  state  in  its  bald  simplicity. 

With  reference  to  the  Hottentot  method  of  killing  snakes  by 
putting  a  drop  of  oil  on  their  tongues,  which  cur  Chicago  critic 
discredits,  something  should,  perhaps,  be  said.  Whether  he 
suffers  from  snakes  or  not.  we  are  not  informed,  but  his  familiarity 
with  the  methods  of  killing  them  is  suggestive.  We  can  assure 
him,  however,  that  killing  serpents  by  putting  oil  of  tobacco  on 
their  tongues  bears  the  same  relation  to  the  destruction  of  reptiles 
that  the  traditional  salt  de[>osited  on  their  tails  has  to  the  catch- 
ing of  birds.  We  can  assure  him  that  if  he  is  troubled  with 
snakes,  if  he  will  only  "catch  them  by  the  neck,  force  their  jaws 
open  and  carefully  deposit  one  drop  of  oil  of  tobacco  on  their 
tongues "  and  then  live  a  sober  and  virtuous  life,  he  will  not 
be  troubled  with  such  varmints  thereafter. 

Our  cotemporary  sums  up  our  argument  by  saying  that  we 
as.sume  the  attitude  to  others  that  "their  tobacco  is  disagreeable 
to  us,  and,  therefore,  they  ought  not  to  use  it."  It  he  will  modify 
this  statement  by  the  assertion  that  "  when  the  use  of  tobacco  is 
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offensive  to  others  no  gentleman  will  indulge  in  the  habit,"  we 
will  accept  the  statement  as  being  all  that  can  reasonably  be  con< 
tended  for. 


NOTES. 


Ou  the  Lake  Shore  &  Michigan  Southern  Railroad  much 
attention  has  been  given  for  some  time  past  to  the  proper  loading 
of  freight  cars  and  freight  trains.  At  large  terminals,  particu- 
larly Buffalo,  extensive  transfers  of  freight  have  been  made,  and 
cars  partially  loaded  received  from  other  roads  have  not  been 
hauled  in  that  condition  if  it  is  possible  to  avoid  it.  The  fame 
care  has  been  exercised  in  the  loading  of  engines,  and  the  result 
of  all  this  work  and  the  co-operation  of  the  various  departments 
interested  has  been  a  gratifying  increase  in  the  average  carload 
and  in  the  average  trainload.  In  the  annual  report  of  the  com- 
pany for  189.5  it  is  stated  that  while  the  ton  mileage  for  that  year 
was  the  largest  in  the  history  of  the  company,  being  12.73  per 
cent,  greater  in  1894,  the  freight  train  mileage  was  decreased  5.42 
per  cent,  (from  8,218,913  miles  in  1894  to  7,7"3,337  miles  in  1895), 
and  this  in  connection  with  an  increase  in  the  average  freight-train 
load  from  267.2  tons  in  1894  to  318.5  tons  in  1895.  is  one  of  the 
chief  causps  of  the  gratifying  results  in  the  net  earnings  as  shown 
in  the  1895  report. 

A  form  of  built-up  crank  axle  has  been  adopted  for  some 
classes  of  locomotives  by  Mr.  F.  W.  Webb,  Chief  Mechanical  En- 
gineer of  the  London  &  Northwestern  Railway  of  England.  The 
object  is  to  get  more  effective  crank  pin  surface  for  the  main 
rods,  this  surface  being  ordinarily  considerably  narrowed  by  the 
radii  at  each  end.  In  the  built-up  shaft  the  crank  pins  and  driv- 
ing-box journals  are  casohardened.  The  section  of  the  axle  be- 
tween the  cranks  has  the  four  eccentrics  forged  on  it. 


The  Committee  on  subjects  for  the  1897  Convention  of  the  Mas- 
ter Car  Builders"  Association  are  desirous  that  members  send  to 
the  Chairman  a  list  of  one  or  more  subjects,  which  will,  in  their 
opinion,  be  desirable  for  committee  work  during  the  coming 
year.  The  Committee  also  ask  for  suggestions  of  subjects  for 
topical  discussions  for  the  noon  hours  during  the  1896  conven- 
tion. Replies  are  to  be  sent  to  A.  M.  Waitt,  General  Master  Car 
Builder,  Lake  Shore  &  Michigan  Southern  Railway,  Cleveland, 
O.,  not  later  than  June  1,  1896,  but  we  would  suggest  that  mem- 
bers who  have  not  complied  with  the  Committee's  request  can 
write  now  or  seek  out  the  members  at  convention,  and  their  sug- 
gestions, though  late,  will  be  welcome. 


Electric  drills  have  ceased  to  be  a  novelty,  but  certain  progres- 
sive electrical  engineers  are  not  content  with  what  has  been  ac- 
complished in  this  in7iting  field.  The  ordinary  brace  and  rachet 
drill  is  relegated  to  the  small  shop.  In  English  shipyards,  says 
Engineering  Mectianics,  the  electric  motor  is  suspended  by  a  rope 
and  pulley,  which  has  a  counterweight  that  admits  of  movement 
up  and  down  by  the  w  jrkmen.  By  eisily-3ontrolled  mechanism 
the  motor  is  steadied,  and  the  drill  can  be  worked  2(X)  to  300  revo- 
lutions, but  70  to  100  is  the  average.  The  most  ingenious  device 
for  driving  drilling  tools  bores  a  series  of  holes  one  after  another. 
In  the  electric  drilling  motor,  as  developed  in  some  yards,  each  of 
its  three  legs  is  now  an  independent  magnet,  having  a  positive 
and  negative  pole.  The  face  of  each  leg  has  three  concentric 
spaces.  The  inner  circle  composes  the  negative  pole,  the  outer 
ring  the  positive  pole,  a  concentric  portion  between  the  two  being 
filled  with  insulating  material.  Thus  a  perfectly  steady  tripod  is 
afforded,  and  there  is  no  danger  of  the  drill  breaking  by  its  cut- 
ting unevenly  through  the  plate.  All  these  processes  are  as  yet 
practically  in  their  infancy,  but  it  would  seem  as  though  the  elec- 
tric drill  had  a  most  imfiortant  future.  The  system  might  be  ex- 
tended, with  the  aid  of  the  triiK>d  electro-magnetic  contact,  to 
slotting  and  planing,  and  we  have  little  doubt  that  this  will  yet 
be  accomplished.  Messrs.  Siemens  have  constructed  portable  elec- 
tric motors,  running  at  various  speeds  from  900  to  1,200  revolu- 
tions per  minute;  these  motors  being  connected  up  to  long  flexi- 
ble cables,  associated  with  a  powerful  current  from  a  dynamo, 
and  being  capable  of  rapid  application  to  a  vertical  drill,  which 


can  be  worked  in  any  position  within  the  radius  provided  by  the 
length  of  the  cables,  and  moved  about  from  spot  to  spot  as  re- 
quired. 

As  demonstrating  the  stability  of  lofty  oflSce  buildings,  the  Sci 
entific  American  quotes  the  results  of  a  test  recently  carried  out 
on  the  twenty-first  floor  of  the  American  Surety  Building,  Broad- 
way, New  York,  by  the  engineer  and  superintendent  of  the  build- 
ing, Mr.  J.  Turner.  It  was  made  during  the  height  of  a  heavy 
storm  which  prevailed  Jan.  4,  when  an  official  wind  velocity  of  82 
miles  per  hour  was  registered  in  the  neighboring  station.  The 
test  failed  to  give  the  slighest  evidence  of  vibration  ;  a  result 
which  agrees  with  the  testimony  of  the  inmates  that  in  a  gale  the 
topmost  floors  are  ai  still  as  the  first  stories.  The  test  was  made 
with  transit  and  level,  and  though  it  was  not  a  test  of  the  highest 
instrumental  character,  the  result  was  remarkable,  for  both  the 
plumb  bob  and  the  bubble  remained  perfectly  still,  even  when 
the  building  was  struck  by  the  heavier  gusts  of  wind. 

In  1894  the  jury  of  the  section  of  Mechanical  Industries  at  the 
Bordeaux  Exhibition  requested  a  test  of  the  consumption  of  a 
Laval  steam  turbine  of  100  horse  power.  Arrangements  were 
made  to  measure  the  steam  fed  from  a  separate  boiler,  and  two 
tests  were  carried  out,  one  at  the  normal  power  of  98  horse  power, 
the  other  at  half  load,  49  horse  power.  The  consumption  of 
steam  was,  working  condensing:  At  full  load,  32.23  pounds  per 
kilowatt,  23.71  pounds  per  electric  horse  power,  20.15  pounds 
per  brake  horse  power  ;  at  half  load,  40.30  pounds  per  kilowatt, 
29.65  pounds  per  electric  horse  power,  23.80  pounds  per  brake 
horse  power.  The  efficiency  of  the  dynamo  used  was  taken  at 
85  per  cent,  at  full  and  80  per  cent,  at  half  load.  A  supplemen- 
tary trial  in  the  workshops  of  Messrs.  Bregueton  on  a  74-horse 
power  Laval  steam  turbine  for  electric  lighting  was  also  made. 
The  steam  consumption  was  measu/ed  by  means  of  a  surface 
condenser  ;  and  in  a  second  trial,  with  a  condenser  giving  a  better 
vacuum.  The  object  was  to  show  that  whatever  the  vacuum, 
the  consumption,  without  reference  to  the  work  done,  remains 
the  same.  The  first  trial  lasted  three  hours.  The  vacuum  was 
21.6  inches  for  the  first  two  hours,  and  17.7  during  the  third  ; 
the  steam  consumption  did  not  vary.  In  the  second  trial  the 
vacuum  was  25  inches,  and  the  consumption  of  steam  32.47 
pounds  per  kilowatt.  These  results  prove  that  the  quantity  of 
steam  used  depends  only  on  the  steam  pressure  and  the  section  of 
'  the  p^,  and  not  to  the  exhaust  pressure.  If  a  steam  turbine 
is  meant  to  work  economically  with  a  small  load,  it  is  necessary 
to  adjust  the  section  of  the  orifice,  and  not  the  pressure  of  the 
steam  by  throttling.  This  is  confirmed  by  an  experiment  made 
on  a  10-horse  power  Laval  steam  turbine,"without  condensation, 
by  Mr.  Vincotte,  Manager  of  the  Belgian  Steam  Boi]er  Associa- 
tion. The  consumption  was  49.2  pounds  at  9.7  horse  power,  and 
rose  to  59.4  pounds  at  6.5  horse  power,  and  to  89  pounds  at  3.31 
horse  power ;  by  throttling  the  admission  valve  the  pressure  of 
the  steam  was  very  much  reduced  on  entering  the  turbine. — Inat, 
Civil  Engineers— Foreiffn  Abstracts.  1 


The  Lehigh  Valley  Railroad  Company  put  in  service  May  18 
two  trains  of  elegantly  equipped  cars  for  service  between  New 
York  and  Buffalo,  which  for  completeness  of  detail  and  for  com- 
fort and  safety  are  said  to  be  unexcelled.  These  trains  are  to  run 
daily,  except  Sunday,  leaving  New  York  and  Buffalu,  respect- 
ively, about  noon,  making  fast  time,  and  enabling  those  using 
the  train  to  devote  part  of  the  day  to  business  before  the  hour  of 
departure,  and  at  the  same  time  oflfering  an  opportunity  for 
viewing  the  scenery  for  which  the  Lehigh  Valley  Railroad  is 
celebrated.  The  trains  consist  of  a  combination  baggage,  cafe  and 
dining  car  coaches  and  an  observation  and  parlor  car,  one  of  the 
features  of  the  latter  being  a  room  for  ladies,  containing  lounges, 
writing  tables  and  easy  chairs,  with  a  library  of  current  litera- 
ture, together  with  the  daily  and  weekly  papers  and  magazines. 
Corresponding  accommodations  for  men  are  found  in  the  combi- 
nation car,  which  contains  a  cafe,  library,  writing  and  smoking 
room.  Some  time  ago  General  Passenger  Agent  Chas.  S.  Lee 
offered  u  reward  of  l>25  in  gold  to  the  successful  competitor  who 
would  suggest  a  name  that  should  be  finally  adopted .    The  name 
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chosen  is  the  "  Black  Diamond  Express,"  and  C.  M.  Montgomery, 
of  Toledo,  O..  gets  the  $35. 

The  steadily  increasing  business  of  the  Boston  &  Maine  Rail- 
road has  necessitated  increased  shop  facilities  and  a  tract  of  sev- 
eral acres  has  been  purchased  just  south  of  the  business  section  of 
Concord,  N.  H.,  where  it  is  the  iiitention  to  erect  shops  at  once. 
The  plans  of  the  company  have  not  been  made  public,  but  it  has 
been  surmised  that  the  new  shops  will  be  adapted  not  only  for 
repair  work,  but  also  for  the  construction  of  cars  and  locomotives, 
a  line  of  work  not  heretofore  attempted  on  this  road.  The  shops 
at  Salem  and  Lawrence  are  to  be  retained. 
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Some  of  our  readers  may  be  interested  in  the  details  of  the  Sweeney 
brake,  which  is  designed  to  utilize  thecyhnders  of  the  locomotive 
as  air  pumps  to  fill  the  main  reservoir  of  the  brake  system  when 
the  train  is  on  a  heavy  grade.  The  details  are  few  and  simple.  A 
li-inch  pipe  is  tapped  into  the  steam  chest  cover  and  just  outside 
of  the  casing  a  IJ-inch  plug  cock  is  placed  in  the  pipe.  The  pipe 
leads  to  the  main  reservoir  and  the  plug  cock  is  operated  from 
the  cabliy  a  small  rod  and  lever.  Near  the  plug  cock  a  li-inch 
l>op-valve  is  inserted  in  the  pipe  to  prevent  excessive  pressure, 
and  near  the  main  leservoir  a  li-inch  non-return  check  valve  is 
placed  in  the  pipe  to  prevent  air  going  out  of  the  reservoir  through 
this  pipe.  This  comprises  the  whole  apparatus.  It  has  been  re- 
ported upon  very  favorably  by  those  using  it  in  mountainous  dis- 
tricts.       -■■;'•■•;■■■.-,". ■     ;\_    /     ^    7-f-    ": 

On  the  Union  Pacific  considerable  trouble  has  been  experienced 
with  leaky  joints  in  steam  pijies  in  smokeboxes,  and  it  is  be- 
lieved to  be  due  in  part  to  the  thickness  of  the  pipes.  With  a 
view  of  overcoming  this  trouble.  Mr.  McConnell  has  ordered  a 
number  of  malleable  iron  pipes,  ihe  walls  of  which  will  be  much 
thinner.  The  cast-iron  pipes  weigh  273  poimds,  and  the  malle- 
able iron  ones  weigh  148  |)ounds.  The  cost  of  the  latter  will  be 
about  the  same  as  the  former,  the  higher  price  per  [Kjund  being 
offset  by  the  lesser  weight. 

In  a  paper  read  before  the  Institution  of  Civil  Engineers  on  the 
thermal  efficiency  of  steam  engines,  Capt.  H.  R.  Sankey  advocated 
the  comparison  of  engine  performances  with  a  standard  thermal 
efficiency.  He  proposed  as  a  standard  the  performance  of  an 
ideal  engine,  whose  indicator  diagram  would  be  as  follows  :  (1)  Ad- 
mission line  at  the  temperature  of  the  steam  at  the  stop-valve  of 
the  engine  ;  (2)  expansion  line  adiabatic,  and  carried  to  within  0.15 
atmosphere  of  the  back  pressure  ;  (3)  back  pressure  :  that  in  the 
exhaust  immediately  outside  the  engine ;  (4)  compression  nil,  and 
clearance  Jii7.  The  object  of  limiting  the  expansion  by  carrying 
it  down  to  within  0.15  atmosphere  of  the  actual  back  pressure,  in- 
stead of  all  the  way  down  to  the  back  pressure  line,  was  to  avoid 
encouraging  the  construction  of  engines  too  large  for  th?ir  work  : 
if,  on  the  other  hand,  the  expansion  in  the  standard  were  only 
carried  to  a  pressure  equal  to  the  back  pressure  plus  the  mean 
pressure,  corresponding  with  the  fricton  of  the  actual  engine,  a 
premium  was,  so  to  speak,  awarded  to  the  engine  with  large  in- 
ternal friction,  and  the  standard  would  be  made  to  vary  with  the 
friction  of  the  actual  engine.  To  avoid  the  lengthy  calculation  of 
the  absolute  thermal  eftic-ency  of  the  proposed  standard,  curves 
had  been  prepared  enabling  the  required  result  to  be  obtained  by 
inspection,  and  numerical  examples  were|given  to  show  the  method 
of  application.  .    ...  .  ■;.;.■.■   • 

The  Engineer  says:  A  well-known  Middlesboro  firm  of  iron 
merchants  has  just  imported  a  quantity  of  pig  iron  from  Ala- 
bama. It  has,  however,  been  brought  over  on  very  exceptional 
terms,  the  freight  being  little  more  than  a  merely  nominal  fig- 
ure, as  the  iron  was  put  in  as  stiffening  to  a  cotton  steamer.  In 
the  ordinary  course  the  freight  would  prevent  the  importation  of 
such  iron  except  at  a  considerable  loss.  If  the  experience  of  an- 
other Middlesboro  merchant  firm  is  any  criterion,  this  iron  is 
not  likely  to  be  taken  up  by  founders.  The  firm  referred  to  last 
year  imported  some  Alabama  pig.  and  it  is  still  on  tlieir  hands  in 
Liverpool,  except  a  few  sample  k)ts.  Consumers  on  this  side 
have  not  taken  kindly  to  it,  as  they  say  it  does  not  suit  their  pur- 
poses.       .-.  v" -'>•;•-  '':^  '•■••    '■.'■.   ."^■'■   '  ■'  , '  ••:  '  '-^''V,  r  V''..l 


Though  the  shops  of  the  Delaware,  Lackawanna  &  Western  at 
Scran  ton  have  enough  repair  work  to  heavily  tax  their  facilities, 
Mr.  McKenna,  the  Master  Car  Builder,  has  managed  to  build  thus 
far  this  year,  sixteen  new  milk  cars,  two  coaches  and  one  mail 
car.  The  magnitude  of  the  milk  traffic  on  the  road  may  be 
judged  from  the  fact  that  the  company  has  HI  cars  devoted  to 
this  business.  All  passenger  cars  that  are  overhauled  are  fitted 
with  vestibules  and  Gould  platforms.  If  the  cars  are  for  through 
trains  the  vestioules  are  provided  with  sile  doors,  but  for  local 
traffic  they  are  omitted.  For  their  through  trains  between  New 
York  and  Buffalo  the  company  is  putting  buffets  in  four  coaches, 
one  for  each  train,  and  the  urns  will  be  heated  with  Pintsch  gas 
taken  from  the  reservoirs  under  the  cars.  The  same  use  of  gas  is 
madeon  the  Wabash  and  New  York,  New  Haven  &  Hartford  roads. 

The  Lachine  Rapids  of  the  St.  Lawrence  are  about  to  be  utilized. 
For  some  time  past  work  has  been  prosecuted  on  a  large  wing 
dam  which  runs  out  for  more  than  1,000  feet  into  the  St.  Law- 
rence River.  A  fall  of  water  is  secured  by  means  of  this  dam, 
sufficient  to  develop  at  the  low-water  season  about  15.000  horse- 
power. This  water-power  is  to  be  transformed  into  electricity. 
Upon  the  dam  a  power-house  will  be  built,  which  will  run  its  en- 
tire length  and  show  an  unbroken  interior  of  1.000  feet  in  length. 
The  basement  of  this  will  be  occupied  by  water  wheels.  The  main 
floor  will  contain  the  dynamos,  of  which  there  will  be  12,  each  of 
1,000  horse-power,  or  12,000  horse-power  in  all.  They  will  gen- 
erate currents  for  transmission  to  Montreal  for  use  there  in  light- 
ing the  city,  operating  the  street  railroads,  and  for  any  and  all 
other  lighting  and  power  purposes. 

A  correspondent  of  the  English  Mechanic  gives  the  following 
direction  for  oxidizing  and  blacking  the  bright  work  of  steel  in 
lieu  of  paint,  to  stand  heat  and  to  wear  well :  "  Take  3  ounces  of 
glacial  acetic  acid,  mix  it  with  its  weight  of  water,  to  this  add 
i  ounce  of  powdered  nut  galls,  and  let  stand  for  a  day  or  two, 
shaking  it  up  occacionally.  Then  let  settle  ;  then  pour  off  the 
clear,  then  put  a  pint  of  boiling  water  to  the  residue.  When  cold 
and  settled,  pour  off  the  clear  and  mix  with  the  first-  Now  to 
this  add  a  grain  of  nitrate  of  silver  or  sulphate  of  copper  or 
nitrate  of  copper.  Dissolve  whichever  you  use  in  a  little  hot 
water  before  mixing  with  the  other  liquid.  Silver  is  the  best 
process.  Clean  all  oil  off  and  rust  or  scabs,  paint,  etc.  Clean  all 
up  bright  with  pumice-stone  powder.  Don't  use  emery  in  any 
form,  but  the  above  with  a  piece  of  wood.  Then  cl«  an  all  off;  dry 
with  air-slaked  lime.  Now  go  over  it  with  the  liquid  with  some 
cotton  wool.  If  you  have  saved  your  powdered  galls,  take  a  little 
of  that  upon  your  wool,  and  will  find  that  a  great  acquisition  in 
the  first  application.  Let  stand  until  dry  ;  then  give  it  another 
coat.  When  dry,  scratchbrush  it,  and  give  it  another  coat,  etc. 
When  you  have  got  it  to  your  liking,  give  it  some  linseed-oil  and 
camphor.  All  bright  iron  parts  can  bo  made  like  ebony  polished, 
and  with  the  gun-metal  mounting  you  will  have  a  picture  in  black 
and  gold.  Cylinder  covers,  etc.,  can  be  done  the  same;  but  you 
must  wa^h  with  hot  water  before  oiling  |it.  It  will  stand  any 
amount  of  heat,  the  hammer  and  friction  in  wiping;  you  have  no 
blistering,  and  you  will  have  some  difficulty  in  eradicating  it. 
Bicycles,  repairs,  handle-bars,  etc.,  can  be  treated  the  same  way 
to  advantage,  well  washed  with  hot  water;  when  dry  give  them 
a  coat  of  good  copal  carriage  varnish." 

A  correspondent  of  the  Scienft^  i4m«rican,  writing  on  raisine 
of  the  lake  levels,  says  there  is  much  speculation  over  the  utility  of 
dams  at  the  mouth'of  Lake  Ontario  and  other  lakes,  but  the  plan 
will  hardly  be  tried  till  something  arises  to  make  it  appear  feas- 
ible. It  appears  that  the  evidence  is  now  to  be  bad.  The  first 
vessel  left  Buffalo  this  season  on  April  20.  There  was  at  the 
time  about  80  miles  of  ice  to  pass  through  before  reaching  open 
water.  This  ice  disappears  mainly  through  the  action  of  the 
sun,  but  during  the  week,  or  perhaps  fortnight,  taken  for  it  to 
disapi^ear,  large  masses  of  it  become  detached  and  pass  down  the 
river.  Naturally,  this  ice  occasionally  strikes  the  rocks  at  the 
head  of  the  river,  as  the  water  is  shallow,  where  it  forms  an  im^ 
perfect  dam.  For  some  time  the  vessel  men  in  the  harbor  no- 
ticed that  the  depth  of  water  was  subject   to  sudden  variations- 
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An  observation  of  the  water  line  on  the  docks  would  show  a  rise 
or  a  fall  of  a  foot  or  more  in  an  hour  or  so.  These  changes  were 
<;arefully  observed  now  for  the  first  time,  as  there  was  so  much 
more  dependent  on  the  depth  of  water  than  usual  at  this  time  of 
year.  The  water  level  is  materially  affected  by  the  wind,  but 
there  were  changes  of  level  that  took  place  with  n"  corre-pond- 
ing  change  of  the  wind,  and  it  was  at  length  found  that  when- 
ever the  ice  tield  escaping  into  the  river  was  caught  on  the  shoal 
at  the  head  of  it  the  water  rapidly  rose  and  the  ves-els  aground 
inside  the  harbor  could  be  released.  The  main  jx)int  of  the  show- 
ing seems  to  be  the  effectiveness  of  so  frail  and  irregular  a  barrier 
as  that  formed  by  the  ice,  and.  after  that,  the  rapid  rise  of  the 
water.  But  for  the  destructive  force  of  storms  and  the  flow  of 
ice  in  spring,  the  showing  is  sufficient  to  prove  that  the  dumping 
of  ordinary  stones,  such  as  are  constantly  obtained  from  marine 
rock  blasting,  might  be  sufficient  to  solve  the  problem  ;  and  it  is 
considered  quite  possible  that  these  loose  stones  would  remain 
several  years  without  any  cement  or  anchorage  to  hold  them. 
The  conclusion  reached  by  the  correspondent  from  this  action 
of  the  ice  is  that  the  proposed  dams  need  not  be  nearly  as  com- 
plete and  expensive  as  was  supposed  and  that  they  will  produce 
the  desired  result. 


An  enormous  landslide  occurred  in  the  Himalaya  Mountains  on 
the  northwestern  frontier  of  Britishlndia  in  1893,  and,  by  damm- 
ing up  one  of  the  tributaries  of  the  Ganges,  formed  a  lake  which 
threatened  great  damage  to  the  valley  Ik  low  when  it  should  over- 
flow. The  mountain  from  which  the  slide  occurred  is  11,000  feet 
high,  and  the  material  came  from  a  point  4,000  feet  above  the  bed 
of  the  stream.  The  size  of  the  barrier  may  be  judged  from  the 
fact  that  it  was  900  feet  high.  3,000  feet  long  across  the  gorge  on 
top,  ttOO  feet  long  on  bottom,  and  in  cross-section  was  2,000  feet 
at  the  top,  and  11,000  feet  at  the  bottom.  The  Government  took 
in  hand  the  task  of  reducing  to  a  mininum  the  damage  from  the 
coming  flood.  Engineers  surveyed  the  locality  and  determined 
by  calculation  the  time  when  the  lake  would  overflow,  fixing  a 
date  that  afterward  proved  to  be  within  10  days  of  the  actual 
time.  Telegraph  stations  were  erected  and  maintained  to  warn 
the  people  in  the  valley  and  piers  set  in  the  hill  sides  200  feet  up 
from  the  stream  to  show  them  how  far  they  must  go  to  be  safe. 
Other  precautions  were  taken,  such  as  removing  steel  suspension 
bridges  and  substituting  temporary  rope  and  wooden  structures 
for  them,  and  carrying  out  protective  measures  for  the  head 
works  of  a  canal  some  150  miles  away.  Various  preparations 
were  made  for  observations  of  the  yielding  of  the  dam,  but  it 
broke  during  the  night  (11:30  p.  m.).  when  a  heavy  fog  obscured 
everything,  and  by  morning  the  level  of  the  lake  had  fallen  390 
feet.  It  is  calculated  that  10,000  million  cubic  feet  of  water  was 
discharged  in  4i  hours.  In  an  account  of  the  flood  Engineer  says 
that  at  the  gorge  immediately  below  the  dim  the  flood  rose  to 
260  feet  over  its  ordinary  level.  The  valley  was  filled  up  with 
huge  blocks,  and  the  bed  of  the  river  was  raised  some  234  feet,  by 
a  substantial  weir  with  a  long  gentle  slope  stretching  far  down 
the  valley.  At  13  miles  down,  the  river  bed  was  raised  30  feet  by 
the  debris  deposited,  and  the  flood  reached  a  height  of  160  feet 
above  its  ordinary  level.  All  down  the  valley,  for  fifty  odd  miles, 
the  flood  rose  from  113  feet  to  140  feet,  causing  serious  damage. 
Even  at  Shrmugar,  72  miles  from  the  landslip,  the  flood,  which 
was  first  observed  at  3:25  a.  m.,  attained  a  maximum  height  of 
42  feet  above  ordinary  flood  level.  Here  the  damage  done  was 
great.  The  flood  reached  Hardwar,  150  miles  from  Gohna. 
at  8:45  a.  m.,  on  Aug.  26,  and  obtained  a  maximum  height  of  11 
feet  above  the  ordinary  flood  level.  Fortunately,  the  main  river 
was  low  at  the  time — lower,  in  fact,  than  at  any  time  during  the 
previous  month.  Had  the  extra  Gohna  flood  arrived  on  top  of 
one  of  the  very  heavy  normal  floods  of  the  previous  30  days,  the 
canal  must  have  suffered  grave  disaster.  As  it  was,  considerable 
damage  was  done. 

No  lives  were  lost  anywhere  in  the  valley,  excepting  those  of  a 
fakir  and  his  family  who  had  twice  been  forcibly  removed  from 
his  hut  immediately  under  the  dam  and  who  {lersisted  in  return- 
ing to  it.  The  self-imposed  task  of  the  Government  coet  it 
R8.2,500,000. 


The  Steamship  in  its  May  number,  in  commenting  on  the  in- 
creasing prosperity  of  the  English  shipyards,  has  the  following  to 
say  about  the  shipping  of  other  countries  :  France  has  made 
great  efforts  to  encourage  shipbuilding  by  granting  bounties,  but 
the  result  is  a  marked  failure.  She  pays  about  £300,000  in 
bounties  to  shipping.  Germany  grants  even  more  than  this,  but 
in  her  case  the  result  is  that  her  shipbuilding  is  being  rapidly  ex- 
tended. At  the  present  time  all  the  yards  in  Germany  are  full  of 
orders.  Her  merchant  tonnage  is  now  1,300,000  tons,  which  is 
about  double  what  it  was  ten  years  ago.  Russia  spends  over 
£250,000  in  shipping  subsidies;  her  fleet  is  steadily  increasing,  but 
most  of  the  ships  are  built  in  Great  Britain.  Italy  pays  over 
£100,000  in  bounties,  but  her  shipping  and  shipbuilding  are  de- 
clining. The  United  States  is  making  headway  in  shipping  and 
shipbuilding,  and  the  Government  is  taking  steps  to  foster  the 
industry.  The  annual  statistics  of  the  Bureau  Veritas  relating  to 
the  mercantile  navy  of  the  world  give  the  total  number  of  sailing 
vessels  now  afloat,  measuring  over  50  tons,  as  25,570,  with  an  ag- 
gregate tonnage  of  9,323,995  tons.  Of  this  number,  Great  Britain 
comes  first  with  8.793  ships  of  3,333,607  tons.  The  United  States 
is  second,  with  3,824  vessels  and  1,362,317  tons.  Norway  is  third, 
with  nearly  one  thousand  fewer  vessels  than  the  United  States, 
but  nearly  the  same  amount  of  tonnage.  In  regard  to  the 
steamers,  England  counts  3,771  vessels,  with  nearly  ten  million 
tons.  Germany,  which  comes  second,  has  826  steamers  of  1.306,- 
771  tons.  France  comes  third,  with  .301  steamers  and  864,598 
tons.  The  United  States  holds  fourth  place,  with  447  steamers 
and  703.399  tons.  Thfse  figures  relate  only  to  ocean  and  sea- 
going vessels,  and  do  not  include  coasting  craft  or  those  em- 
ployed in  lake  and  inland  navigation.  I     '. 


The  Effect  upon  the  Diagrams  of  Long  Pipe-Connections  for 
Steam  Engine  Indicators.* 


BY  PROF.  W.  ¥.  U.  GOaS. 


Errors  In  indicator  diagrams  may  arise  from  several  causes,  one 
of  which  is  the  pipe  connecting  the  indicator  with  the  engine 
cylinder.  It  is  admitted  that,  under  the  conditioDS  of  ordinary 
practice,  the  presence  of  the  pipe  does  not  constitute  the  most 
prolific  source  of  error,  but  it  can  be  shown  that  it  does  cause  seri- 
ous distortion  in  the  form  of  the  diagram,  and  it  is  believed  that 
this  fact  merits  more  careful  consideration  than  has  heretofore  been 
accorded  to  it.  The  writer  has  already  called  attention  to  the  fact 
that  in  road  tests  of  locomotives,  where  the  indicator  is  attached 
to  a  length  of  pipe  sufficient  to  bring  the  instrument  to  the  top  of 
the  valve  box  (a  length  of  3}4  feet  or  more),  a  true  card  can  be  ob- 
tained only  at  slow  speeds;  and  has  shown  that,  for  a  speed  of  300 
revolutions  per  minute,  the  diagram  is  likely  to  be  in  error  as  much 
aH  17  per  cent.t  These  early  experiments  were  further  used  as  the 
basis  of  a  discussion  concerning  the  precise  character  of  the  in- 
fluence exerted  by  the  pipe.  They  have  now  been  followed  by  a 
more  extended  series  of  experiments,  the  results  of  which  are  here- 
with presented. 

All  experiments  were  made  in  connection  with  a  7%-inch  by  15- 
inch  Buckeye  enzine.  The  power  of  this'engine  was  absorbed  by  an 
automatic  friction  brake,  by  means  of  which  a  very  constant  load 
was  obtained.  The  head  end  of  the  engine  cylinder  was  tapped 
with  two  holes  (a  and  b,  Fig.  1),  both  in  the  same  cross  section,  and 
hence  equally  exposed  to  the  action  of  the  steam  in  this  end  of  the 
cylinder.  One  of  these  holes  (a)  was  made  to  serve  for  the  indica- 
tor A,  the  cock  of  which  was  placed  as  close  to  the  cylinder  as  pos- 
sible. The  hole  6  was  made  to  receive  one  end  of  a  U-shaped  pipe, 
the  other  end  of  which  entered  a  coupling  fixed  in  the  angle  plate 
c.  The  cock  of  a  second  indicator,  B,  was  screwed  to  this  coupling. 
A  single  system  of  levers  supplied  the  drum  uiotion  for  both  indica- 
tors. The  closely-connected  indicator.  A,  will  hereafter  be  referred 
to  as  the  "  cylinder-indicator,*'  and  the  cards  obtained  from  it  as 
"  cylinder  cards."  It  is  assumed  that  this  indicator  recorded  the 
actual  conditions  of  pressure  existing  in  the  cylinder.  In  like  man- 
ner the  indicator  £  will  be  referred  to  as  the  "pipe-indicator,"  and 
cards  obtained  from  it  as  ''  pipe-cards."  It  is  assumed  that  this  in- 
dicator gave  a  record  which,  when  compared  with  that  given  by 
the  cylinder  indicator,  demonstrated  the  effect  of  the  pipe. 

*  Abstract  of  a  paper  read  at  the  3^  Louis  meeting  of  the  Amer.  Soc.   of 
Mech.  Kbirioeers. 
t  PrecoediDgs  of  Western  Railway  Club.  March,  1891,  page  257. 


AND  RAILROAD  JOURNAL. 


il« 


J 

i 


I 


n»£  rooT  piPc. 


Fig-  1-- Method  of  Attaching  Indicators. 


100    RCVOLUTIOnt    KM    MIMUTC 


euT-err  H  smeM. 


ris.t 


FiJ.« 


Rft, 


J 


f 

« 


1-4 


r 


TIN  fooT  mrt. 


'  Plpccwi 

■  CjllnJcT  <-aT< 


too    KCVOLUTIOHI    Kit    HINUTC. 


CUT-OPT    a  CTIIOIII. 


Ilj.1 


nrrccN  rooT  pi  pi. 


F«.7. 


t^». 


*S0    tttVOLUTIONS    PCR    MINVTC. 


.»•*► 


cuT-orr  H  STPOKt, 


.ll»IL'. 


The   (p«ed  {2CP  revolutions  per  minute),   the  The  steam  pressore  (80  pounds),  the  length  of  The  cut  otra?  given  above  Is  apprexitnat«.  The 

steam  prcsfcure  (80  pounds)  and   the  cut-off  lap-  pipe  (lO(ett)  and    the  cutolT  (approximately   !4  steam  pressure  i8'i  poundel.  tlie  speed   (200  revoln- 

proxiDiately  H  stroke),  were  constant   for  alx>ve  strolie),  vrere  constant  for  above  diaKraius.  tions  per  minute)  and  the  leuRtb  of  pi|>e  (10  feet) 

diaKrams.                   ,   .    .  were  constant  for  above  diagrams. 

Conriparison  Between  Pipe  and  Cylinder  Cards  at  Various  Speeds  and  Cut-Offs.  .'.' 


Tbe  pipe  flttlOf^  were  all  half  inch.  A  right-and-left  coupling  at 
d  allowed  the  U-shaped  section  d  f  b  lo  i>e  removed  at  will  and 
reolaced  by  a  similar  section  of  different  length.  Pipe  lengths  of 
5,  10  and  15  feet  were  used,  length  l>eiDg  measured  from  the  out- 
side of  the  cylinder  wall  to  the  end  of  the  coupling  under  the  cock 
of  the  pipe-indicator.  The  pipe  and  fittings  were  covered  first  with 
a  wrapping  of  asbestos  board,  next  with  three-eighths  of  an  inch 
of  hair  felt,  and  finally  with  an  outside  wrapping  of  cloth.  It  is  to 
be  noted  that  the  bend  in  the  pipe  at/ is  easT,  and  that  there  is  a 
continual  rise  in  tbe  pipe  in  its  course  from  the  cylinder  to  the  in- 
dicator. New  Crosby  indicators  were  used  and  were  always  well 
warmed  before  cards  were  taken. 

The  results,  which  are  presented  in  tbe  form  of  diagrams  (Figs- 
2,  3,  4,  etc.),  were  obtained  in  the  following  manner: 

The  engine  having  been  run  for  a  considerable  period,  and  the 
desired  conditions  as  to  pressure,  speed  and  cut-off  having  been 
obtained,  cards  were  taken  simultaneously  from  the  cylinder  and 
the  pipe-indicator.  Two  pairs  of  cards  (t.  e.,  two  from  cylinder  and 
two  from  pipe)  were  thus  taken  as  rapidly  as  convenient,  after 
which  the  position  of  the  indicators  was  revemed,  and  the  work 
repeated.  There  were  thus  obtained  four  cylinder-cards  and  four 
pipe-cards,  one-half  of  each  set  having  been  made  by  one  of  tbe  in- 
dicators, and   one-half   by   tbe  other.    Next,  by  the   use  of  closely 


.-  'i.' 


drawn  ordinates  the  eight  cylinder-cards  were  averaged  and  oom- 
hined  in  tbe  form  of  a  single  card,  and  the  eight  pipe-cards  were  in 
the  same  way  combined  to  form  a  single  pipe-card.  The  two  typ 
ical  cards  thus  obtained,  superimposed  as  in  Fig.  2,  constituted  the 
record  of  the  test.  This  process  was  repeated  for  each  of  the  seve 
ral  conditions  under  which  tests  were  made.  It  is  proper  to  add 
that  the  accuracy  of  tbe  indicators  used,  and  the  constancy  of  the 
conditions  maintained,  were  such  as  to  make  each  card  almost,  il 
not  quite,  tbe  exact  duplicate  of  the  representative  of  its  set. 

Tbe  diagrams  presented  are  two-thirds  size,  the  spring  for  all 
being  60  pounds. 

ANALYSIS  OF  BESULTS. 

Different  Lengths  of  Pipe.— The  effects  produced  by  the  use  of 
pipes  between  the  indicator  and  the  engine  cylinder,  of  five,  ten 
and  fifteen  feet  in  length,  are  shown  in  Figs.  2,  3  and  4  respectively, 
the  speed,  steam  pressure  and  cut-off  being  constant. 

By  reference  first  to  Fig.  2,  it  will  be  seen  that  the  effect  of  a  five- 
foot  pipe  is  to  make  the  indicator  attached  to  it  a  little  tardy  in  its 
action.  Tbus,  during  exhaust,  when  for  a  considerable  interval  of 
time  the  change  of  pressure  to  be  recorded  is  slight,  the  lines  from 
the  two  indicators  agree ;  but  during  tbe  compression  which 
follows  tbe  loss  of  sensitiveness  in  tbe  pipe-indicator  is  made 
evident  by  its  giving  a  line  which  falls  below  the  corresponding 
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line  traeed  by  the  cylinder-indicator.  Similarly,  during  adnaissian 
there  is  an  approximate  agreement,  while  during  the  expansion 
which  follows  the  lagging  of  the  pipe-indicator  results  in  a  line 
which  is  higher  than  the  expansion  line  given  by  the  cylinder- 
indicator.  As  a  result  of  this  lagging  in  the  action  of  the  pipe- 
indicator,  its  card  is  in  error  in  the  location  and  curyature  of  the 
expansion  and  compression  curves;  also  in  the  location  of  the 
events  of  the  stroke  and  in  the  area  which  it  presents.  The  speed 
at  which  these  errors  are  shown  to  occur  is  moderate  (200  revolu- 
tions), and  the  length  of  pipe  attached  to  the  indicator  is  not 
greater  than  is  often  used. 

The  general  effect  of  a  lO-foot  length  of  pipe  (Fig.  3)  is  the  same 
with  that  of  the  shorter  length,  but  the  lagging  action  due  to  the 
pipe  is  more  pronounced,  and  all  errors  are  proportionately  greater. 
The  total  range  of  pressure  recorded  upon  the  cards  is  less  than  the 
range  existing  in  the  cylinder. 

A  still  further  addition  to  the  length  of  the  pipe  brings  changes 
(Fig.  i)  into  the  form  of  the  pipe-card  diagram  which,  while  entirely 
in  harmony  with  those  already  discussed,  are  of  such  magnitude 
that  the  form  of  the  card  loses  some  of  its  characteristic  features. 
The  admission  and  expansion  lines  are  lower,  and  the  exhaust  line 
is  higher,  than  are  the  corresponding  lines  for  the  true  card.     Fur- 


Rg.6 


thermore,  while  cards  from  pipes  of  five  and  ten  feet  in  length  pre' 
sent  an  area  greater  than  that  of  the  true  card,  the  card  from  a  15- 
foot  length  of  pipe  makes  the  area  less.  It  is  evident  that  a  pipe  of 
suitable  length  would  result  in  a  diagram  somewhat  similar  in  form 
to  that  shown  by  Fig.  5 ;  a  pipe  still  longer  would  give  a  card  which 
would  be  represented  by  a  single  line,  as  AB,  Fig.  5. 

It  is  true  that  the  lengths  of  some  of  the  pipes  experimented 
with  are  excessive  as  compared  with  those  commonly  used  for  the 
connection  of  indicators,  but  this  fact  does  not  deprive  the  results 
of  their  significance.  If  pipes  of  fifteen,  ten  and  five  feet  in  length 
will  produce  the  effects  shown  by  Figs.  4,  3  and  2,  respectively,  it  is 
but  reasonable  to  suppose  that  pipes  of  less  than  five  feet  in  length 
will  produce  some  effect.  And,  since  the  effect  of  a  tivc-foot  pipe  is 
considerable,  this  length  must  be  greatly  reduced  before  the  effect 
ceases  to  be  measurable. 

[The  author  next  explains  the  cause  of  the  slight  differences  in 
form  between  the  cylinder  diagrams  taken  under  the  same  condi- 
tions. These  are  attributed  to  changes  in  clearance  produced  by 
the  different  lengths  of  pipes  leading  to  the  other  indicator,  the 
greater  surfaces  exposed  to  the  steam  in  the  longer  pipes,  and  to 
the  flow  of  steam  in  and  out  of  these  pipes.  He  concludes  that 
the  existence  of  these  differences  in  the  cylinder  diagrams  does  not 
in  any  way  aftect  the  results  the  paper  is  designed  to  present.  Each 
cylinder  card  is  true  for  the  conditions  under  which  it  was  taken.] 

The  Effect  of  the  Pij>e  at  Diffirent  Spetds.—Tbe  effects  thus  far 
discussed  are  those  recorded  for  a  constant  speed  of  2t)0  revolutions 
per  minute.  In  considering  to  what  extent  changes  of  speed  will 
modify  these  results,  reference  should  be  made  to  Figs.  6,  7  and  S, 
which  give  a  series  of  results  for  which  all  conditions  were  constant 
except  that  of  speed.  It  will  be  seen  that  increase  of  speed  pro- 
duces modifications  in  the  form  of  the  pipe-diagrams  which,  in 
kind,  are  similar  to  those  produced  at  constant  speed  by  increasing 
the  length  of  the  pipe,  but  these  changes  are  not  great.  For  ex- 
ample, increasing  the  speed  from  1(X)  to  'iOO  revolutions  per  minute 
(Figs.  6  and  7)  produces  less  change  than  increasing  the  length  of 
the  pipe  from  5  to  W  feet  (Figs.  2  and  3).  The  fact  that  an  engine 
runs  slowly,  therefore,  does  not  seem  co  justify  the  use  of  an  indi- 
cator at  the  end  of  a  considerable  length  of  pipe.  Slow  running 
reduces  the  error;  it  cannot  be  depended  upon  to  eliminate  it 
entirely. 

The  Effect  of  the  Pipe  at  Different  Cut-Off.i.—The  relative  effect 
of  the  pipe  at  different  cut-offs,  other  conditions  being  constant,  is 
shown  by  Figs.  9,  10  and  11.  It  will  be  seen  that  the  differences  of 
pressure  recorded  during  expansion  by  the  two  indicators  (pipe  and 
cylinder)  are  approximately  the  same  for  all  cut-offs  ;  but  the  rela- 
tive effect  of  these  differences  upon  the  area  of  the  diagram  is  most 
pronounced  upon  the  smallest,  or  shortest,  cut-off  card.  The  fact 
that  in  Fig.  11  the  steam  line  on  the  pip«-card  rises  while  that  of 


the  cylinder-card  declines,  constitutes  a  good  illustration  of  the 
slowness  with  which  the  pressure  in  thepiperesponds  tothatin  the 
cylinder.  The  following  conclusions  constitute  a  summary  of  the 
data  already  presented : 

1.  If  an  indicator  is  to  be  relied  upon  to  give  a  true  record  of  the 
varying  pressures  and  volumes  within  an  engine  cylinder,  its  con- 
nection therewith  must  be  direct  and  very  short. 

2  Any  pipe  connection  between  an  indicator  and  an  engine 
cylinder  is  likely  to  affect  the  action  of  the  indicator ;  under  ordi- 
nary conditions  of  speed  and  pressure,  a  very  short  length  of  pipe 
may  produce  a  measurable  effect  in  the  diagram,  and  a  length  of 
three  feet  or  more  may  be  sufficient  to  render  the  cards  valueless 
except  for  rough  or  approximate  work. 

3.  In  general,  the  effect  of  the  pipe  is  to  retard  the  pencil  action 
of  the  indicator  attached  to  it. 

4.  Other  conditions  t)ein?  equal,  the  effects  produced  by  a  pipe 
between  an  indicator  and  an  engine  cylinder  become  more  pro- 
nounced as  the  speed  of  the  engine  is  increased. 

5.  Modifications  in  the  form  of  the  diagram  resulting  from  the 
presence  of  a  pipe  are  proportionally  greater  for  short  cut-off  cards 
than  for  those  of  longer  cut-oH,  other  things  being  equal. 

•i.  Kvents  of  the  stroke  (cut-off,  release,  beginning  of  compression) 
are  recorded,  by  an  indicator  attached  to  a  pipe,  later  than  the  ac- 
tual occurrence  of  the  events  in  the  cylinder. 

7.  As  recorded  by  an  indicator  attached  to  a  pipe,  pressures  dur- 
ing the  greater  part  of  expansion  are  higher,  and  during  compres- 
sion are  lower,  than  the  actual  pressures  existing  in  the  cylinder. 

S,  The  area  of  diagrams  made  by  an  indicator  attached  to  a  pipe 
may  be  greater  or  less  than  the  area  of  the  true  card,  depending 
upon  the  length  of  the  pipe;  for  lengths  such  as  are  ordinarily  used, 
the  area  of  the  pipe  cards  will  be  greater  than  that  of  the  true 
cards. 

!).  Within  limits,  the  indicated  power  of  the  engine  is  increased 
by  increasing  the  length  of  the  indicator  pipe. 

10.  Conclusions  concerning  the  character  of  the  expansion  or 
conipre.''Sion  curves,  or  concerning  changes  in  the  quality  of  the 
mixture  in  the  cylinder  during  expansion  or  compression,  are  un- 
reliable when  based  upon  cards  obtained  from  indicators  attached 
to  the  cylinder  through  the  medium  of  a  pipe,  even  though  the  pipe 
is  short. 


Bechem  &  Post's  System  of  Water-Spray  Firing.- 
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A  water-spray  ventilator,  manufactured  by  Mr.  F.  Kluge,  of  Bar- 
men, having  been  adapted  to  a  soldering  stove,  ^iwas  observed  that 
the  Ore  became  so  fierce  thatasoldering-tool  placed  in  it  speedily  be- 
came partially  melted.  The  draught  in  the  case  of  a  smith's  forge 
provided  with  this  »pray-ventilator  produced  a  much  greater  heat- 
ing effect  than  had  previously  been  obtained  by  means  nf  a  Root's 
blower  with  a  manometric  pressure  equal  to  15.7  inches  of  water  ; 
the  equivalent  draught  with  the  water-spray  ventilator  being  only 
0.12  inch.  The  author  was  led.  on  this  account,  to  attribute  the 
rise  in  temperature  to  the  decomposition  of  the  minute  globules  of 
water  and  the  combustion  of  the  resultant  gases.  Ue  accordingly 
purchased  Mr.  Kluge's  patent  for  firing  purposes.  Attention  is 
directed  to  the  various  ways  in  which  water  can  be  employed  as  fuel 
and  its  use  in  the  production  of  so-called  water  gas.  When  utilized 
as  steam  in  the  form  of  the  steam-jet,  water  is  much  less  effective 
as  fuel  in  con.sequcnce  of  the  fact  that  one  molecule  of  water  occu- 
pies the  space  of  1,700  molecules  of  steam,  and  thus  the  chemical 
energy  of  steam  is  only  the  ,  J„o  part  of  that  of  water.  The  pecu- 
liar value  of  the  water-spray  as  fuel  lies  in  the  fact  that  the  finely 
divided  drops  of  water  come  Into  far  more  intimate  contact  with 
the  carbon  on  the  hearth  than  the  more  elastic  particles  of  steam 
and,  moreover,  as  air  is  needed  to  support  combustion,  and  as  steatn 
is  at  even  temperatures  specifically  much  lighter  than  air,  there  is, 
in  the  case  of  the  steam-jet,  a  tendency  on  the  part  of  the  steam  to 
separate  itself  from  the  atmospheric  alr,to  rush  forward  to  the  fuel, 
and  to  prevent  the  free  access  of  air  to  the  carbon.  Experiments 
with  various  kinds  of  fuel — coal,  coke,  etc.— in  a  smith's  forge, 
have  demonstrated  that  the  water-spray  is  capable  of  producing 
the  highest  possible  temperatures;  the  special  arrangement  of  the 
jet  for  this  purpose  are  explained.  The  use  of  the  water-spiay  un- 
der firebars  is  extremely  beneficial,  as  they  are  thereby  kept  cool 
and  become  rapidly  protected  by  a  coating  of  oxide,  which  serves 
as  a  preservative;  there  is,  moreover,  scarcely  any  perceptible  waste 
in  the  bars.  Experiments  have  also  been  made  with  the  use  of  the 
water  spray  on  a  large  scale  for  blast  furnaces  and^other  manufact- 
uring purposes,  and  it  is  also  capable  of  being  used  under  certain 
conditions  in  domestic  stoves. 

The  air-pressure  needed  to  produce  the  spray  is  very  moderate, 
even  that  due  to  water  at  a  height  of  33  feet  suffices.    The  amount 

*  A  bstract  in  Procei-ri i no»  of  last,  of  Civil  Enfcineers  of  article  in  QetunJ!- 
Ae<(e /nfiffnifiir  of  July  31, 188$. 
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of  water  which  can  be  consumed  in  the  spray  form  varies,  of  course, 
with  the  size  of  the  fireplace  from  two  to  six  gallons  per  hour. 

The  advantages  of  this  system  of  firing  are  thus  summed  up  by 
the  author:  Great  economy  of  fuel,  absolute  freedom  from  smoke, 
immediate  production  of  extreme  temperatures  up  to  the  melting 
point  of  platinum,  adaptability  of  every  description  of  fuel 
for  the  purpose,  applicability  of  the  system  to  all  kinds  of 
firing  needed  for  industrial  and  domestic  operations,  and,  lastly, 
the  possibility  of  replacing  by  this  means  all  existing  regenerative 
systems  and  all  plant  adapted  for  firing  with  powdered  coke, 
coal,  etc. 

[Ttese  experiments  seem  to  have  a  very  important  significance. 
There  is  a  popular  impression  among  firemen,  which  is  very  gen- 
eral, that  wetting  coal  improves  combustion.  Besides  doing  this, 
it  serves  the  purpose  of  preventing  dust,  and  with  very  fine  coal 
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The  excellent  practice  of  comparing  costs  of  work  in  the  vari- 
ous shops  of  the  same  railroad  system  led  indirectly  to  the  design 
of  the  multiple  tool  holder  for  turning  and  cutting-off  packing 
shown  herewith.  In  making  such  comparisons  on  the  Chicago. 
Milwaukee  &  St.  Paul  system  it  was  found  that  piston  packing 
was  produced  at  some  of  the  shops  for  less  than  it  cost  at  the  West 
Milwaukee  shops.  Not  to  be  outdone,  the  tool  shown  was  de- 
signed for  the  work,  and  as  a  result  packing  for  an  18-inch  en- 
gine is  turned  out  at  a  total  cost  for  labor  of  23  cents. 

The  tool  holder  is  of  sjiecial  form  and  is  mounted  on  the  car- 
riage of  the  lathe  just  ahead  of  the  regular  tool  holder  and  well 
out  toward  the  apron.  It  is  provided  with  a  transverse  hand 
feed.  It  is  made  to  carry  six  cutting-off  tools  and  one  turning 
tool.  The  cutting-off  tools  are  made  of  1-inch  by  y^-inch  steel 
and  are  separated  by  spacing  blocks  exactly  i  inch  wide  and 
nearly  1  inch  thick.  After  the  last  cutting-off  tool  is  a  plam  bar 
of  steel,  separated  from  it  by  a  f-inch  spacer.  This  is  for  gaging 
the  thickness  of  the  first  ring,  as  will  be  explained.  These  tools 
and  spacers  are  held  by  a  single  clamp  extending  across  them  all 
and  by  two  set  screws,  which  bind  them  laterally.  E^h  tool  is 
adjusted  toward  the  work  by  a  set  screw  back  of  it. 

The  packing  is  turned  on  the  outside  by  the  turning  tool 
shown  in  advance  of  the  cutting-off  tools.  The  outside  being 
finished,  the  carriage  of  the  lathe  is  advanced  until  the  bar  of 
steel  adjacent  to  the  cutting-off  tools  touches  lightly  the  face  of 
the  casting.  All  the  tools  are  then  fed  in  together  and  six  rings 
cut  off  at  once.  The  tools  are  so  carefully  made  that  the  sides  of 
the  rings  are  perfectly  smooth,  and  do  not  need  facing  either  for 
finish  or  to  bring  them  to  size.  The  tools  are  each  set  slightly  in 
advance  of  its  left  hand  neighbor,  so  that  the  rings  come  off  one 
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of  coagulating  the  particles  of  coal  until  they  reach  the  fire,  and 
thus  prevent  them  from  being  carried  through  the  tubes  and  up 
the  chimney  by  the  draft.  Some  experiments  have  recently  been 
made  by  a  chemist,  who  took  the  purest  oxygen  and  carbon 
which  he  could  obtain,  from  both  of  which  all  moisture  was  ex- 
tracted. When  these  were  perfectly  dry,  it  was  found  to  be 
very  difficult  to  make  them  combine,  showing  that  a  certain 
amount  of  moisture  was  required  for  combustion.  It  would  be 
very  interesting— and  probably  very  profitable — if  an  investiga- 
tion were  made  to  establish  the  correctness  of  the  conclusions 
reached  in  the  article  quoted  above,  and  to  determine  under  what 
conditions  and  in  what  quantities  water-spray  will  improve  com- 
bustion. It  may  be  that  this  idea  is  of  practical  value,— EDITOR 
Americas  Engineer.]       .    ■ .  .,      .;    •  .• ;  ,  -^v      :;•.;  ^  ■ .-.  -..'■', 


at  a  time  and  give  the  operator  time  to  take  care  of  them.  After 
cutting  off  one  group  of  six,  the  cutting-off  .'process  can  be  imme- 
diately repeated  without  facing  off  the  end  of  the  casting  re- 
maining on  the  face  plate.  The  rings  are  left  rough  on  the 
inside. 


'      Otiadioiple-Expansion  Marine  Engine.'       ' 

A  somewhat  novel  departure  in  marine  engine  practice,  which 
will,  no  doubt,  be  followed  with  interest,  has  just  been  made  by  the 
Central  Marine  Engine  Works  of  Messrs.  William  Gray  &  Company, 
Limited,  of  West  Hartlepool,  in  the  design  of  engines  which  they 
have  fitted  to  the  new  steamer  Jnclimona,  recently  built  by  them 
to  the  order  of  Messrs.  Hamilton,  Eraser  &  Company,  of  Liverpool. 
:..  In  the  engines  under  notice  there  are  five  cylinders,  the  two  low- 
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Cast  Iron  Smoke  Stack.-C.  &  N- W.  Ry. 

pressure  being  of  equal  size.  The  whole  of  the  live  cylinders  are 
arranged  in  line,  and  connected  to  five  cranks,  the  cranks  being  set 
at  equal  angles  throughout  the  circle,  i.  e.,  72  degrees  apart.  The 
cylinders  are  respectively  17  inches,  24  inches,  :U  inches,  42  inches 
and  42  inches  iu  diameter. 

The  steam  for  the  engines  is  supplied  from  boilers  working  at  a 
pressure  of  253  pounds  on  the  inch.  These  are  of  the  ordinary 
cylindrical  multi-tubular  type,  and  were  tested  by  Lloyd's  to  510 
pounds  per  square  inch.  They  are  titted  with  Mr.  Mudd's  system 
of  superheating  apparatus,  combined  with  the  well-known  Ellis  and 
Eaves'  type  of  induced  draught,  and  with  Serve  tubes  and  retard- 
ers.  An  attempt  is  here  made  not  only  to  supply  the  engine  with 
dry  steam  from  the  boilers,  but  to  retain  it  in  a  dry  state  through- 
out the  engine ;  and  to  this  e£Fect  there  are  combined  with  the 
superheater  an  apparatus  thatMr.  Mudd  calls  an  initial  receiver, 
an  exceptionally  complete  system  of  steam  jacketing  to  the  cylin- 
ders, and  an  exhaust  control  arrangement. 

There  is  also  an  unusually  elaborate  scheme  of  feed  beating.  In- 
stead of  the  usual  single  vessel,  there  are  a  series  of  feed  heaters 
worked  at  graduated  temperatures,  and  as  the  water  passes 
through  these  it  continues  to  rise  in  temperature  until  on  enteriog 
the  boilers  it  is  nearly  at  the  temperature  of  the  steam.  On  the 
trials  the  thermometers  registered  about  400  degrees  Fahrenheit  as 
the  t«mperature  of  the  feed  water  as  it  passed  the  meter  and  en- 
tered the  boilers.  The  feed-water  Alters  are  the  Edminston  patent, 
and  Mudd's  evaparator  is  used. 

The  five-crank  system  does  not,  as  might  be  supposed,  involve 
any  great  increase  in  length  of  engine-room  space,  as  the  reduced 
diameters  of  cylinders  allow  the  centers  to  be  closer.  In  the  case 
of  the  Inchmona,  the  engine-room  is  only  one  frame  space  longer 
than  for  the  same  power  in  three-crank  engines.  The  flve-crank 
principle  is  put  forward  by  the  builders  as  most  suitable  for  large 
powers  and  for  long-voyage  boats,  where  economy  of  fuel  is  of 
such  vital  importance.  It  the  predictions  of  the  builders  are 
realized  it  will  mean  that  some  500  or  000  tons  of  coal  can  be  saved 


on  the  single  round  voyage  to  Australia  or  New  Zealand  of  » 
cargo  boat  carrying  6,000  or  7,000  tons,  at  a  speed  of  eleven  knots. 

The  designers  of  the  engines  confidently  anticipate  that,  by 
means  of  the  various  improvements  effected,  the  consumption  of 
coal  will  be  brought  down  to  a  figure  closely  approximating  to 
1  pound  per  I.  H.  P.  per  hour. — The  Practical  Engineer. 


Cast  Iron  Smoke  Stack— Chicago  &  Northwestern  Railroad. 

In  the  accompanying  drawing  we  show  the  standard  cast-iron 
stack  of  the  Chicago  &  Northwestern  Railroad.  The  stack  and 
baoe  are  all  in  one  casting  with  the  holes  eored  for  securing  it  to 
the  smokebox,  so  that  there  is  no  labor  whatever  expended  on  it, 
except  to  put  it  in  place  and  paint  it.  Three  patterns  suffice  for 
all  engines.  A  single  pattern  is  used  for  stacks  of  various  lengths, 
the  diameter  at  the  base  and  throat  and  the  taper  being  main- 
tained while  the  diameter  at  the  top  depends  upon  the  length. 
The  stacks  average  somewhat  more  than  300  pounds  in  weight. 
As  the  castings  cost  three  cents  per  [>ound  (a  special  price  for  this 
particular  line  of  work)  the  cost  of  the  stack  on  the  engine  is  less 
than  ten  dollars. 


The    Comparative    Cost   of  Fintsch   and  City  Gas    for   Car 

Lighting. 

A  valuable  report  on  the  cost  of  lighting  passenger  cars  with  city 
gas  was  recently  made  to  Mr.  R.  H.  Wilbur,  General  Superintend- 
ent of  the  Lehigh  Valley  Railroad,  by  Professors  W.  H.  Chandler 
and  J.  E.  Denton.  The  railroad  company  bad  in  contemplation  the 
problem  of  lighting  their  passenger  equipment  with  gas,  and  had 
given  some  consideration  to  the  plan  of  using  city  gas,  burned  in 
Gordon-Mitchell  lamps.  The  Safety  Car  Heating  and  Lighting 
Company  had  made  the  road  a  proposition  to  furnish  a  generating 
and  compressing  plant  for  Pintsch  gas,  at  Phillip^burgCjust  across 
the  river  from  Easton),  and  operate  it,  covering  all  labor  and  ex- 
pense necessary  to  charge  the  cars  with  sufficient  gas  to  atford  tbe 
same  illumination  as  with  the  city  gas,  at  the  rate  of  $5.09  per 
thousand  cubic  feet  stored  on  the  cars.  Tbe  object  of  the  Investi- 
gation and  report  was  to  determine  which  of  tbe  two  propositions 
was  the  more  economical. 

The  illuminating  power  of  the  city  gas  obtainable  at  Phillipsburg 
was  assumed  to  be  the  same  as  that  of  Jersey  City,  which  when 
burned  uncompressed  in  an  Argand  burner  at  about  60  degree.4 
Fahrenheit  gave  5.22  candle  power  per  foot.  In  the  same  burner, 
after  compression  to  17  atmospheres,  it  lost  54.2  per  cent,  of  illumi- 
nating power.  The  Pintsch  gas  compressed  by  the  experimenters  at 
the  Delaware,  Lackawanna  &  Western  Railroad  Company's  gas 
works,  at  Hoboken,  to  12  atmospheres,  when  burned  in  the  same 
burner,  gave  before  compression  10.25  candle  power  per  foot,  and 
after  compression  lost  only  4.4  per  cent,  of  light. 

The  city  gas  when  burned  in  Gordon-Mitchell  lamps  at  the  rate  of 
7.6  cubic  feet,  per  hour  gave  about  29  candle  power  per  lamp  at  43 
degrees,  and  for  the  174  cars  to  be  supplied  at  Easton  and  Phillips- 
burg there  wonid  be  required  18,872  cubic  feet  per  24  hours.  The 
Pintsch  gas  if  burned  in  the  Pintsch  four-ilame  lamp  or  in  their 
Argand  burner  would  be  consumed  at  tbe  rate  of  '6A  cubic  feet  per 
hour,  consequently  in  tbe  same  number  of  lamps  as  used  for  the 
city  gas  the  total  consumption  would  be  8,443  cubic  feet  per  24 
hours.  The  candle  power  would,  however,  be  considerable  more, 
being 54  candle  power  per  lamp  for  the  Argand  burner  and  about  33 
candle  power  for  the  four-flame  lamp. 

A  comparison  is  first  made  between  the  two  systems  upon  the 
basis  of  a  consumption  of  18,872  cubic  feet  of  city  gas  and  8,443  cubic 
feet  of  the  Pintsch  gas.  Tbe  lowest  cost  of  compressed  city  gas  at 
Easton  is  given  at  $2,883  per  thousand,  as  follows  : 

LOWKST  COST  CF  COMPRESSED  CITV  OA8  AT  EASTON  FOR  CONSfMPlIOS 

MV  LAMPS  OK  18,872  CVIllC  FEkT  PKK  24  UOl'KS. 

Areraoe  of  Summer  and  H'inttr  Vonsvntption. 

Coal  for  conipresslnK.  at  $1.75  per  f^ross  ton 4.2.)c.  per  thousand . 

Water  for  couiprtssinif.  "t  $100  ptrl.OOOcubic  Itet..       1  19c.    •' 

Labor  for  filllnK  cars  and  coiiipresaiDK 47.27c     "  " 

Malerialfor  repairs  of  churKiDif  sysieni 11.40c.    " 

Interest  and  depreciation  on  coiit  of  conipresaing 
plant 17.50c.    •' 

Interest  and  depreciation  on  extra  investment  for 
car  tanks  usinK  city  Kas  over  that  rtquired  for 
tanks  utinK  i'inisch  ifas I5.65c.    **  "• 

Cost  of  eity  g&a  equivalent  to  Jerccy  City  eag  deli v- 
ered  loconiprebsinKftatiunsatSl  SuperM, includ- 
ing extra  cost  due  to  unavoidable  loss  by  leakage 
between  cumpressor  and  cars  of  20  per  cent,  of 
total  gas 188.00c.    " 

Total  cost  of  city  gas  on  cars  at  270  pounds  pres- 
sure      12.883       " 

The  items  comprising  the  above  statemeDt  were  obtained  as  fol- 
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Class  L,  Standard  Heavy  Txpress  Locomotive  in  1896. 
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PLAN  OF  LOCOMOTIVE  REPAIR  SHOPS,  ALTOONA,  PA, 


PLAN  OF  CAR  SHOPS  OF  THE  PEN|   ^\ 


Class  C,  Standard  Passenger  Locomotive  in  1873. 


i    PASSENGER    ENGINE    CONSTRUCTION    ON    THE    PENNSYLVANIA    RAILROAD. 
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:  lows:  The  size  of  the  compressing  plant  needed  was  first  deter- 
mined. In  compressinK  the  gas  to  20  atmospheres  and  deliveriDK  it 
on  the  cars  actual  testa  demonstrated  there  would  be  a  loss  through 
leakage  and  liquefaction  of  20  per  cent.,  of  which  14  per  cent. was  for 
leakage  alone.  In  a  compound  or  two-stage  compressor  (which  is 
the  type  recommended  for  the  work*  actual  tests  show  the  delivery 
of  gas  at  20  atmospheres  does  not  exceed  37  per  cent,  of  the  piston 
displacement. 

It  was  further  found  by  observation  at  a  point  where  about  100 
cars  are  charged  every  24  hours  and  22,000  cubic  feet  of  gas  pass 
through  the  compressors  that  two-thirds  of  the  gas  is  compressed 
during  the  day,  and  also  that  the  maximum  demand  upon  the  com. 
pressors  is  about  twice  the  average  for  the  daylight  hours.  Taking 
all  these  facts  into  consideration,  the  required  piston  displacement 
of  the  compressors  is  found  to  be  about  5,000  cubic  feet  per  hour  and 
two  compressors  of  2,500  cubic  feet  are  recommended.  These  would 
run  at  75  revolutions,  but  could  l>e  sf>eeded  up  to  150  in'emergencies. 
The  price  of  each  compressor  is  placed  at  $850  and  the  total  cost  of 
the  compressor  plant  is  given  as  follows. 

Twocompre<>8or8atS:5a , .....$1,700 

Con  nections SO 

FoundatioDs 50 

Labor  of  erecting 50 

Building 2M 

,.     Total $2,094 

Tests  of  a  similar  gas  compressor  showed  that  the  indicated  horse 
power  per  1,000  cubic  feet  piston  displacement  at  20  atmospheres 
per  hour  was  about  3.8  horse  power.  To  displace  at  the  rate  of  2,.'>00 
cubic  feet  would  therefore  require  9.5  horse  power.  To  pump  from 
one  storage  reservoir  into  the  others  at  the  same  rate  would  proba- 
bly require  50  per  cent,  as  much  power,  or  4.75  horse  power,  which 
added  to  the  other  would  give  a  total  of  14.25  horse  power.  Exper- 
iments show  that  43  pounds  of  water  must  be  evaporated  per  horse 
power  to  60  pounds  pressure,  or  641  pounds  of  steam  per  hour.  This 
would  necessitate  a  boiler  of  about  22  nominal  horse  power  with  10  i 
square  feet  of  grate  and  300  square  feet  of  heating  surface,  costing  . 
1300  set  up  and  connected  ;  adding  #2.50  for  the  building  makes  the 
total  cost  of  the  boiler  plant  $530.  If  the  company's  boilers  already 
at  Phillipsburg  can  supply  the  steam  this  item  can  of  course  be 
omitted. 

The  storage  capacity  at  the  compressing  station  is  taken  at  a 
figure  large  enough  to  charge  a  Buffalo  train  of  three  coaches  and  two 
sleepers  at  Easton  in  ten  minutes,  without  interrupting  the  charg- 
ing of  cars  in  the  yard.  The  Buffalo  train  would  require  2,736  cubic 
feet  and  to  charge  a  train  of  three  coaches  in  the  yard  that  were 
three-quarters  exhausted  would  require  776  cubic  feet.  If  such  a 
train  had  to  be  charged  within  20  minutes  after  the  Buffalo  train  the 
total  gas  required  in  that  period  of  time  would  be  3,512  cubic  feet. 
Of  this  amount  the  compressors  could  pump  in  that  time  1,000  cubic 
feet,  leaving  2,512  cubic  feet  to  be  supplied  from  the  reservoirs.  To 
do  this  the  reservoirs  must  have  a  capacity  of  1,256  cubic  feet.  Five 
reservoirs  50  inches  in  diameter  and  20  feet  long  would  suffice,  and 
their  cost  would  be  as  follows : 

Five  nwervoirs $1000 

Valves  and  fittings ...!1[  1,250 

Foundations  and  shed  (to  protect  reservoirs  from  sun  heat) ., '.'.'.     'soo 

Labor  of  erection IOq 


:l 


Total 15.650 

The  pipe  lines  necessary  to  charge  cars  at.Phillipsburg  and  Easton 
are  computed  to  cost  |i2,072. 

The  cost  of  extra  tank  storage  on  the  cars  to  hold  the  greater 
volume  of  city  gas  is  given  at  tS5  per  car  with  five  lamps,  or  for  174 
cars  $9,570.  This  estimate  is  based  on  one  tank  of  18.6  cubic  feet 
capacity  for  Pintsch  gas,  containing  enough  gas  for  14  hours'  cou- 
sumptioB,  and  two  tanks  of  14.5  cubic  feet  capacity  for  the  city 
gas. 

Combining  the  above  items,  the  total  investment  for  the  use  of 
city  gas  is  found  to  be  as  follows: 

Conipressors.  buildings  and  foundations  for  game $2  OM 

Boiler,  erected  and  housed '550 

Storage  reservoirs,  erected  and  housed.  i..!Ii!".!!  S.650 

Pine  lines  and  chargtng-flltings,  in  place '.'..'.'.'.  t^ni 

Investment  for  compressing  plant  *jj  266 

Additional  cost  of  car-tanks  for  II  hours  burning  supply,  usinKfcitv       ' 
gas,  over  that  with  Pintsch  gas TT...'..     9,570 

Total  investment $20,836 

The  cost  of  operation  was  investigated  in  the  same  careful  man- 
ner. It  was  found  that  the  coal  burned  per  1,000  cubic  feet  of  gas 
compressed  for  the  lamps  was  54.4  pounds,  which  at  $1.75  per  gross 
ton  cost  4.25  cents  per  thousand.  The  water  per  thousand  feet  of  gas 
compressed  was  11.9  cubic  feet,  including  jacket  water  for  the  com- 
pressor cylinder,  which  at  #1.00  per  thousand  cost  1.19  cents. 


The  labor  at  the  compressors  and  boiler  house  is  placed  at  21.46 
cents  per  thousand  feet  if  a  separate  boiler  plant  was  required,  and 
19.37  cents  if  steam  was  taken  from  other  boilers.  For  filling  the 
cars  it  was  found  in  another  yard,  where  about  25,000  cubic  feet  is 
made  per  24  hours,  it  was  found  that  3  day  men  working  12  hours  at 
14  cents  per  hour,  and  one  night  man  working  12  hours  at  11  cents 
per  hour,  were  needed  in  winter.  In  summer  2  day  men  at  14}^ 
cents  and  one  night  man  at  11  cents  did  the  work.  Other  yards 
were  examined,  and  it  was  concluded  that  one  day  and  one  night 
man  would  be  required  at  Easton,  and  one  day  man  at  Phillips- 
burg all  the  year  round,  making  the  cost  of  labor  for  filling  24.8 
cents  per  thousand  in  winter,  and  31  cents  in  summer  (when  the 
consumption  would  be  20  per  cent,  less  tban  in  winter)  or  an  aver- 
age of  27.9  cents  throughout  the  year. 

The  cost  of  material  for  repairs  was  determined  from  the  records 
of  the  Safety  Car  Lighting  and  Heating  Company,  no  railroad 
records  being  available.  It  was  found  to  be  14.4  cents  per  thousand. 

Interest  was  taken  at  6  per  cent,  and  depreciation  at  4  per  cent., 
amounting  to  18.41  cents  if  the  separate  steam  boilers  had  to  be 
used  and  17.5  cents  if  they  were  not  installed.  The  interest  and 
depreciation  on  the  extra  tanks  needed  on  the  cars  for  the  city  gas 
must  be  added  to  this,  it  being  16.65  cents. 

The  city  gas  can  be  obtained  at  $1.50  per  thousand  feet  from  the 
city  mains,  but  the  loss  from  leakage  and  shrinkage  already  noted 
brings  the  cost  per  thousand  feet  actually  consumed  to  $1.88. 

We  have  now  given  the  derivation  of  all  of  the  items  mentioned 
in  the  table,  showing  the  total  cost  of  the  city  gas  on  c^rs  as  $2,883 
per  thousand.  The  illuminating  qualities  of  the  two  gases  are  next 
summarized  in  the  following  table: 

RBBUKE  OK  AU.  IIXUMINATINO  TESTS.  '     '.,'':  .  '.-^ 

f-  Relative  Illumination  per  Cibie  Foot  of  Gas  Burned.    ':'■ . 


Candle  power  per  cubic  foot  :  Candle  power  with  Gordon-Mitchell 
:lamp.  burning  citr  gas  at  the  rate  of  '  .6  cubic  feet  per  hour,  afibrdioK  about 
29 candle  power  at  13  degrees. 

Tests  in  which  pbotomeler-disc  was  at  equal  distances  from  floor  of  car 
in  tests  of  four  lamps. 
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1. 

Gordon-Mitchell     lamp,   burnirg 

: 

Pintsch  gas 

3.36  26.0 

$.07 

tM 

2.« 

No.  1  Pintsch  Argand  lamp,  burn- 

ing Pintsch  gas 

3.41  M.S 

4.42 

3.76 

4.08 

3. 

No.  1  Pintsch  Argand  lamp... 

7.13  30.4 

1.22 

0.98 

1.10 

4. 

Four-flit  flinie      Pintsch     lamj. 

1 

burning  Pintsch  gas* 

....1       - 

3.12 

2.7S 

2.92 

Average 

3.31:35.4 

Aver. 

\  . 

5. 

Four-flat-flame     Pintsch     lamp. 

3.02 

1  Aver 
f    2.87 

btirning  Pintecb  gas*  

2.92 

2.73 

2.82 

■■■■I'"" 

Tests  in  which  photometer-disc  was  at  equal  distances  below  the  lamp 
flame  centres  in  tests  of  four  lamps. 


Gordon-Mitchell  lamp,  burning 
Pintsch  gas 

No.  1  Fintscn  Argand  lamp,  burn- 
ing Pintsch  gas 

No.  1  Pintsch  Argand  lamp, 
burning  city  gas 

Four-flal-flame     Pintsch     lamp, 

burning  Pintsch  gas* 

Average 


10.  Four-flat-flame     Pintsch 
burning  Pintsch  gast 
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'  2.76 

2.50 

2.71 

In  tests  marked  •  the  four-flat-flame  Pintsch  lamp  was  set  so  that  each 
of  the  four  flames  are  at  an  angle  of  4 j  degrees  to  a  vertical  plan  was 
passing  througb  the  centre  of  the  lamp  and  of  the  photometer-disc. 

In  tests  marked  t  the  lamp  was  set  so  that  one  of  the  four  flames  was 
toward,  and  parallel  to,  a  vertical  plane  passing  through  the  axis  of  the 
phott  meter-disc. 

The  following  conclusions  are  drawn  from  the  data  presented 
above : 

I.  If  l.OtiO  cubic  feet  of  Pintsch  gas  was  burned  in  the  Pintsch 
Argand  lamps  while  the  latter  afforded  the  illumination  corre- 
sponding to  about  54  candle  power  for  a  certain  number  of  burning 
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Fig.  I.-General  Arrangement  of  Indicator  Rig  Applied  to  a  Class  R    Locomotlve.-Pennsylvania  Railroad. 


J 


hours,  I  hen,  by  line  7,  column  4,  of  the  above  table,  8,!CJ0  cubic  feet 
of  city  gas  muHt  be  burned  in  the  Ciordou-Mitchell  lanipx,  atfording 
about  29  caadle  power  at  4r>  degrees,  iu  order  to  obtain  the  same 
total  amount  of  illumination.  The  cost  of  obtaining  this  illumina- 
tion from  the  Fintsch  lamps  would  be  $5.(K)  per  M;  and  from  the 
Gordon-Mitchell  lamps,  *2.«KH  x  a  9:1  =  3n.:«  per  M. 

In  other  words,  the  Pinisch  gas  might  be  sold  at  $ll.:t>}  and  be  as 
cheap  per  unit  ot  illuii>ination  as  the  city  gas  at  its  cost  of  ^-•^'^i 
per  thousa'nd  slored  on  (he  cars.  In  view  of  the  large  ditference  iu 
caudle  power  of  the  two  lamps,  however,  equal  illumination  could 
not  be  afforded  by  them  in  a  car,  unless  there  were  nine  Gordon- 
Mitchell  .amps  to  about  five  Piiitsch  lamps.  L'nder  this  arrange- 
ment the  relative  cost  of  the  equal  illumination  would  not  be  prac- 
tically altered  from  the  abure  figures,  buch  a  ditl'erencc  in  the 
number  of  lamps  is,  of  course,  impracticable,  so  that  a  use  of  the 
Fintsch  Argand  lamps  with  Fintsch  gas  must  lie  accompanied  with 
greaier  illumination  in  the  car  than  is  obtained  from  an  equal  num- 
ber of  Gordon-Mitcbell  lamps  at  tlu;  service  rates  of  consumption 
for  each  which  was  used  in  the  experiments. 

If  we  do  not  attempt  to  represent  the  difference  of  the  light  in 
the  cost  of  tbe  gas,  the  comparative  cost  of  the  two  systems  may 
be  represented  by  the  cost  per  car  hour. 

This  cost,  using  five  Fintsch  Argand  lamps  with  Pintsch  gas,  af- 
fording at)out  .M  candle,  power  at  45  degrees,  at  *.5.tW  per  M,  is  H.7c. 
per  car  hour. 

The  similar  cost  for  five  Gordon-Mitchell  lamps,  affording  about 
29  candle  power  at  43  degrees*,  with  gas  at  $'J.8tJ3  per  M,is  ll.Uc.  per 
car  hour. 

Therefore,  the  use  of  the  Fintsch  Argand  system  costs,  for  gas, 
about  20'';  less  per  car  hour  than  the  Gordon-Mitchell  system,  and 
affords  about  lO^  more  illumination  below  the  horizontal:  the 
candle  power  at  45  degrees  repre.senting  about  the  average  inten- 
sity of  the  light  over  its  lower  hemisphere  of  action.  The  equiva- 
lent annual  savini;  by  using  the  two  lamps,  therefore,  neglecting 
the  fact  that  the  Fintsch  lampaffords  thisextraamountof  illumina- 
tion, is  as  follows: 

The  average  consumption  of  city  gas  would  be  0,190,525  cubic  feet 
per  annum,  costing  ?517..S73.  The  ei|Uivalent  amount  of  Fintsch  gas 
would  be 2,701,029  cubic  feet  perannum, costing  ^14,158.  There  would, 
therefore,  be  an  annual  saving  of  $3,715  per  annum  by  theuseof  the 
Pintsch  Argand  system,  as  compared  to  the  Gordon-Mitchell  sys- 
tem, with  an  illumination  proportional  to  about  2i)  candle  power 
from  the  latter  >ystera  as  compared  with  an  illumination  propor- 
tional to  31  candle  power  from  the  Fintsch  system. 

II.  Comparing  tbe  Gordon-Mitchell  lamp  using  city  gas  with  the 
Pintsch  four-flat-tlame  lamp  consuming  '.iMl  cubic  feet  per  hour,  af- 
fording 35.4  candle  power  at  45  degrees,  the  annual  costs  are  as  fol- 
lows: 

The  total  city  gas  consumed  per  annum  would  be  0,19!>,.52a  cubic 
feet,  costing  <I17,!<73  as  before.  The  total  Fintsch  gas  consumed  per 
annum  would  be  2,70«),O.Vi  cubic  feet,  which  would  cost  :?13,743.  The 
use  of  the  Fintsch  four-ttat-tlame  lamp  would,  therefore,  save  $4,130 
per  annum  over  the  use  of  the  (iordon-Mitchell  lamp  with  city  gas, 
or  the  cost  of  the  (iordon-Mitchell  gas  equals  that  of  the  Fmtsch 
gas  bousht  at  90.02  per  thousand,  and  the  Gordon-Mitchell  lamps 
afford  2U  per  cent,  less  illumination  in  the  most  useful  direction  in 
the  car.  If  the  tias  consumption  of  the  four-tlat-tlame  lamp  was  re- 
stricted so  that  its  candle  power  should  be  practically  the  same 
at  43  degrees  as  that  of  the  Gordon-Mitchell  lamp,  the  annual 
saving  would  be  $0,370,  or,  in  other  words,  tbe  cost  of  the  city  gas 
in  Gordon-Mitchell  lamps  is  equivalent  to  Fintsch  gas  at  f  7.9(>  per 
thousand. 


A  Substantial  Indicator  Bigging  for  Locomotives. 


The  more  frequent  use  of  the  iudicator  on  locomotives  has  re- 
sulted m  more  carefully  designed  and  better  indicator  rigs. 
When  indicating  locomotives  was  a  novelty  in  which  the 
master  mechanic  or  chief  draftsman  indulged  about  once  a  year, 
the  cheapest  rig  that  would  hold  together  for  that  particular  time 
was  good  enough;  now  on  large  railroad  systems  a  sulstantial 
rig  is  desired,  and  one  that  Is  adjustable  to  many  clas.ses  of  en- 
gines. For  this  reason  we  think  our  readers  will  be  interested 
in  the  latest  rig  used  on  the  Pennsylvania  Railroad  and  bliown  in 
the  accomjianying  illustrations. 

Fig.  1  shows  the  general  arrangement  and  the  manner  of  apply- 
ing it  to  a  "'Class  R"  consolidation  locomotive.  Figs.  2  and  3  give 
some  of  the  important  details.  The  indicator  drum  is  driven  by 
means  of  a  parallel  motion  attached  to  the  cross-head  pin  and 
supported  on  an  adjustable  standard  on  the  top  guide.  To  attach 
this  standard  the  guide  oil  cup  is  removed  and  an  oil  stud  in- 
serted which  bolts  the  standard  down  and  into  the  top  of  which 
the  oil  cup  is  placed.  The  standard  has  flanges  extending  down 
each  side  of  the  guide  and  is  further  secured  by  two  pointed  set 
screws  iu  the  front  flange.  The  face  of  the  guide  has  conical  re- 
cesses to  receive  the  points  of  the  screws.  In  the  upper  end  of 
the  standard  is  clami^ed  a  vertical  cast  iron  column  3  inches  in 
diameter  which  is  adjustable  in  height  and  prevented  from 
turning  by  a  key.  The  upper  end  of  this  column  carries  a  hori- 
zontal shaft  li  inches  in  diameter  which  can  be  firmly  clamped  and 
is  adjustable  laterally.  At  its  outer  end  it  has  a  journal  1  inch  bj 
3  for  the  up|)er  end  of  one  of  the  long  links  of  the  parallel  motion. 

The  various  parts  of  this  parallel  motion,  except  the  pins  and 
bushings,  are  shown  in  detail  in  Fig.  2.  Th«?y  are  all  wrought 
iron  cast  hardened,  and  the  holes  A,  B,  C,  D  and  A'  are  provided 
with  bushings.  These  are  a  driving  fit  in  the  two  upper  links  in 
Fig.  2,  and  a  working  fit  in  the  holes  corresf^ndingly  lettered  in 
the  other  links.  The  bushings  are  a  shade  longer  than  the  total 
width  of  the  links  through  which  they  pass,  so  that  the  J-inch 
liolts  inserted  through  them  hold  the  parts  together  without 
binding.  The  attachment  to  the  crosshead  is  effected  by  re- 
moving the  nuts  on  the  crosshead  pin,  and  in  their  place  putting 
on  first  a  hexagonal  check-nut  i  inch  thick  and  then  screwing 
on  the  extension  piece  shown  iu  Fig.  2.  This  has  a  3-inch  by 
1-inch  journal,  which  can  be  adjusted  laterally  3f  inches  by 
means  of  the  leather  washers  shown. 

The  indicator  three-way  cock  is  Hrmly  bolted  to  a  bracket  on 
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the  outsidfl  face  of  the  steam  chest  casing.     It  is  placed  as  low  T"   _.  _ 

down  as  convenience  of  operation  will  permit,  and  being  outside    -^7: 
of  the  casing,  the-  pipes  to  it  are  more  direct  and  shorter  than        ' 
usual.     The  cock  is  pi|)ed  to  the  steam  chest  also.     The  connec- 
tion from  the  parallel  motion  to  the  indicator  arm  consists  of  a 
long  piece  of  f-inch  iron  pipe,  with  a  jaw  at  its  rear  end  and  sup- 
ported at  the  front  end  by  an  adjustable  standard  attached  to  the 
face  of  the  steam-chest  casing.    Clamped  on  to  this  pipe  is  an  up- 
right pin  that  is  split  for  the  cord  and  is  grooved  on  the  outside 
to  keep  the  small  brass  button  on  the  end  of  the  cord  from  slip- 
ping.   To  connect  the  cord  it  is  only  necessary  to  pull  it  out  and   | 
drop  it  through  the  slit  in  the  pin.    Disconnecting  it  is  equally 
easy.    This  neat  arrangement  will  be  appreciated  by  those  who 
have  experienced  the  difficulties  of  taking  cards  at  high  speeds 
The  details  are  shown  in  Fig.  3. 

From  our  description  and  the  illustrations  it  will  be  seen  that 
this  rig  is  not  only  convenient  and  durable,  but  it  is  adjustable  in 
every  airection  and  can  be  attached  to  locomotives  varying  con-  ^ 
siderably  in  dimensions.  The  motion  to  the  drum  is  perfect,  the  ^ 
cord  is  short  and  easily  connected,  and  the  steam  pipes  are  short 
and  direct.  Altogether  it  is  excellent.  Mr.  A.  W.  Gibbs,  en- 
gineer of  tests,  states  that  some  of  the  ideaa  were  obtaiued  from 
the  rig  used  by  Professor  Goss  on  the  locomotive  at  Purdue  Uni- 
I  versity,  but  this  rig  had  to  be  adapted  for  road  service  and  the 
features  pertaining  to  the  adjustment  to  various  engmes  and  the 
attachment  for  the  cord  are  new. 


A  New  Water-Tight  Bulkhead  Door  for  Steamships. 


In  connection  with  the  construction  of  battleships,  as  well  as  of 
mercantile  vessels,  there  has  always  been  room  for  improvement  in 
the  matter  of  bulkhead  doors.  So  important  a  point  is  it,  in  fact, 
that  some  time  ago  the  British  Admiralty  appointed  a  Commissioa 
to  coBsider  the  subject,  with  the  object  of  adopting  some  plan 
whereby  the  risks  run  through  the  water-tight  doors  being  left  open 
would  be  minimized.  The  terrible  disaster  to  the  British  battleship 
Victoria — which  might  have  been  averted  had  the  bulkhead  doors 
been  closed— has  only  to  be  remembered  to  show  the  great  necessity 
for  adopting  some  method  of  preventing  occurrences  of  the  kind. 
It  would  seem  that  now  the  difficulty  has  been  solved,  for  Mr.  Wm. 
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Kiikaldy,  of  Glasgow,  has  invented  a  bulkhead  water-tigbt  door 
which  it  is  absolutely  impossible  to  leave  open.  The  feature  of  Mr. 
Kirkaldy's  patent  door  is  its  wonderful  simplicity.  It  consists  of  a 
hollow  cylindrical  door,  which  revolves  within  a  suitable  casing, 
fixed  to,  or  forming  part  of,  a  water-tight  bulkhead.  By  combining 
this  revolving  cylindrical  door  and  casing  a  double-door  is  formed, 
which  efiectually  prevents  the  ingress  of  fire,  water,  etc.,  through 
the  bulkhead,  yet  on  being  revolved  by  hand  allows  free  thorough- 
fare between  water-tight  compartments,  with  the  certainty  that  at 
all  times  and  under  all  conditions  one  of  the  doors  is  absolutely 
closed,  thus  guaranteeing  that  the  bulkhead  is  intact  and  thoroughly 
reliable  in  the  event  of  a  sudden  disaster.  When  the  doorways 
in  casing  and  the  revolving  cylindrical  door  are  in  line  free  passage 
through  the  bulkhead  is  gained  by  entering  and  standing  initide  of 
the  casing  and  revolving  it  by  'hand,  when  the  ingress  doorway 
in  casing  is  absolutely  closed  before  the  opening  in  the  revolving 
door  comes  in  line  with  the  second  doorway  to  allow  egress  from 
the  casing.  In  th«  event  of  a  collision  there  is  absolutely  nothing 
to  be  done  in  the  way  of  closing  the  water-tight  doors.  As  the 
doors  are  never  open  no  gearing  is  required  to  close  them,  thus  ob- 
viating the  necessity  of  bulkhead  drill,  and  allowing  the  crew  to 
perform  other  urgent  work.  The  invention  has  been  shown  to  a 
number  of  naval  and  engineer  experts  and  others  interested  in 
shipping  matters,  who  have  expressed  their  approval  of  its  merits 
and  the  exceptional  features  of  safety  which  the  door  possesses. — 
The  Steamship. 


I^ersoaal. 


Successful  Trial  of  Professor  Langley's  Aerodrome. 

Some  of  the  best  contributions  to  the  science  of  aerial  navigation 
have  come  front  Professor  Laagley,  Secretary  of  the  Smithsonian 
Institution,  and  it  is  well  known  that  he  has  been  making  experi- 
ments in  this  direction  for  a  long  time.  Recently  he  has  been  at 
work  upon  a  machine  of  his  own  invention  and  a  trial  of  it  was 
made  May  6,  near  Occouvan,  Va.,  in  the  presence  of  Prof.  Alex. 
Graham  Bell.  Tbe  New  York  Sun  of  May  14  publishes  the  follow- 
ing account  of  the  trial  a.s  given  out  by  Professor  Bell  and  endorsed 
by  Professor  Langley: 

"The  aerodrome,  or 'flying  machine,' in  question  was  of  steel, 
driven  by  a  steam  engine.  It  resembled  on  enormous  bird,  soaring 
in  the  air  with  extreme  regularity  in  large  curves,  sweeping  steadily 
upward  in  a  spiral  path,  the  spirals  with  a  diameter  of  perhaps 
100  yards,  until  it  reached  a  height  of  about  100  feet  in  the  air,  at 
the  end  of  a  course  of  about  half  a  mile,  when  the  steam  gave  out, 
the  propellers  which  moved  it  stopped,  and  then,  to  my  further 
surprise,  the  whole,  instead  of  tumbling  down,  settled  as  slowly 
and  gracefully  as  it  is  possible  for  any  bird  to  do,  touched  the  water 
without  damage,  and  was  immediately  picked  out  and  ready  to  be 
tried  again. 

"A  second  trial  was  like  tbe  first  except  that  tbe  machine  went 
in  a  different  direction,  moving  in  one  continuous  gentle  ascent  as 
It  swung  around  in  circles  like  a  great  soaring  bird.  At  one  time  it 
seemed  to  be  in  danger,  as  its  course  carried  it  over  a  neighboring 
wooded  promontory,  but  apprehension  was  immediately  allayed,  as 
it  passed  25  or  30  feet  above  the  tops  of  the  highest  trees  there,  and, 
ascending  still  further,  its  steam  finally  gave  out  again,  and  it  set- 
tled into  the  waters  of  the  river  not  quite  a  quarter  of  a  mile  from 
the  point  at  which  it  arose.  No  one  could  have  witnessed  these  ex- 
periments without  being  convinced  that  the  practicability  of  me- 
chanical flight  had  been  demonstrated." 

Professor  Langley  also  made  public  a  supplemental  statement, 
giving  some  important  data  regarding  experiments.  He  said: 
"  The  aerodrome  or  flying  machine  has  no  gas  to  lift  it,  as  in  the 
case  of  a  balloon,  but,  on  the  contrary,  it  is  about  one  thousand 
times  heavier,  bulk  for  bulk,  than  tbe  air  on  which  it  is  made  to 
run,  and  which  sustains  it  somewhat  in  the  way  in  which  thin  ice 
supports  a  swift  skater.  The  power  is  derived  from  a  steam  engine, 
through  the  means  of  propellers,  but.  owing  to  the  ecale  on  which 
the  actual  aerodrome  is  built,  there  has  been  no  condensing  appa- 
ratus to  use  the  water  over  and  over.  Enough  can  be  carried  for 
only  a  very  brief  flight,  a  difficulty  which  does  not  belong  to  larger 
machines  than  the  present  example,  in  which  the  support- 
ing surfaces  are  but  labout  fourteen  feet  from  tip  to  tip.  The 
distance  flown  each  time  was  about  one-haif  mile.  Tbe  rate  of 
speed  depends  (as  in  the  ca.se  of  any  vehicle  on  land)  on  whether  it 
is  going  on  a  level  or  up  hill.  In  the  case  of  this  last  trial  of  May  0 
the  machine  was  ascending,  that  is  to  say  it,  was  going  up  hill  all 
the  time,  and  went  through  a  distance  of  one-half  mile  or  more  in 
one  and  one-half  minutes,  or  at  the  rate  of  a  little  more  than  twenty 
miles  an  hour." 


Mr.   A.   S.  Dunham,  General  Manager  of  the  Ohio  Southern 
road,  has  lesigned.  t 

Mr.  H.  A.  V.  Post,  of  New  York,  has  been  chosen  President  of 
the  Chattanooga  Southern. 

Mr.  H.  W.  Matters,  Purchasing  Agent  of  the  Louisville,  Evana- 
ville  &  St.  Louis,  has  resigned. 

Mr.  E  P.  Huston,  Joint  Receiver   with  Mr.  E.  O.  Hopkins,  of 
the  Peoria,  Decatur  &  Evansville,  has  resigned. 

W.  A.  Meagher  has  been  appointed  Master  Mechanic  of  the 
Gulf  &  Interstate,  with  office  at  Galveston,  Tex. 

Mr.  Charles  E.  Levy,  of  New  Orleans,  La.,  has  been  chosen 
President  of  the  New  Orleans  &  Western  Railroad. 


Mr.  O.  Emerson  Smith,  of  Portsmouth,  Va.,has  been  appointed 
Receiver  of  the  Norfolk  &  Virginia  Beach  Railroad. 

Mr.  Walter  Lavman  has  been  appointed   Master  Mechanic  of 
the  Ohio  River  Railroad,  vice  A.  L.  Courtrite  resignad.     • ' 

Mr.  Aldace  F.  Walker  has  resigned  as  Receiver  of  the  St.  Louis 
&  San  Francisco,  and  Mr.  J.  J.  McCook  is  now  sole  Receiver. 


Mr.  A.  J.  Beltz  has  resigned  the  position  of  Master  Mechanic  of 
the  Delaware,  Susquehanna  &  Schuylkill  Railroad  at  Drifton, 
Pa. 

Mr.  Joseph  Dickson  his  been  appointed  Receiver  of  the  Litch- 
field. CarroUton  &  Western,  in  place  of  Mr.  C.  H.  Bosworth,  re- 
signed. 

Mr.  F.  E.  House  has  been  appointed  Chief  Engineer  of  the 
Butler  &  Pittsburgh  road,  the  new  line  to  be  constructed  by  Car- 
negie interests,  .i   ■. 

Mr.  F.  W.  Huidekoper,  of  New  York,  has  been  elected  Presi- 
dent of  tbe  Chicago,  Peoria  &  St.  Louis  road,  inplace  of  Mr.  Henry 
W.  Putnam,  Jr.  r  .  ^' 

Mr.  H.  H.  Swift  has  been  appointed  General  Car  Foreman  of 
the  Cincinnati,  Hamilton  &  Dayton  Railroad,  with  headquar- 
ters at  Lima,  O. 

Mr.  Charles  H.  Grundy  has  been  appointed  General  Manager  of 
the  Marshfield  &  Southeastern,  with  oflice  at  Marsbfield,  Wis., 
vice  A.  A.  Hopkins. 

Mr.  J.  H.  Hill  has  been  appointed  General  Manager  of  the  Gal- 
veston, Houston  &  Henderson,  taking  effect  May  15,  with  head- 
quarters at  Galveston,  Tex. 

J.  H.  Reed  has  resigned  the  Vice-Presidency  of  the  Pittsburgh 
&  Lake  Erie  Railroad  Company,  to  identify  himself  with  the 
Carnegie  railroad  interests. 

Mr.  E.D.  Bronuer,  Master  Car  Builder  of  theMichigan  Central, 
has  been  appointed  Assistant  Superintendent  of  Motive  Power  of 
that  road,  with  headquarters  at  Detroit,  Mich. 

Mr.  George  T.  Jar  vis,  who  has  been  recently  appointed  Re- 
ceiver of  the  Louisville,  Evansville  &  St.  Louis  Consolidated  road, 
will  also  act  as  General  Manager  of  the  company. 

Mr.  M.  F.  Bonzano,  late  General  Superintendent  of  the  South 
Jersey,  has  accepted  the  position  of  General  Manager  of  the  Chat- 
tanooga Southern,  with  headquarters  at  Chattanooga,  Tenn. 

Mr.  W.  Cockfield  has  resigned  the  position  of  Locomotive  and 
Car  Superintendent  of  the  Interoceanic  Railway  and  has  \ieen 
appointed  Master  Mechanic  of  the  Mexican  Central,  at  San  Luis. 

Mr.  C.  H.  Doebler,  formerly  Master  Mechanic  of  the  Big  Four 
at  Wabash,  Ind.,  has  been  appointed  Master  Mechanic  of  the 
Eastern  division  of  the  Wabash  Railroad,  with  headquarters  at 
Fort  Wayne,  Ind. 

Mr.  Frank  J.  Zerbee  has  been  appointed  Master  Mechanic  of 
the  Michigan  division  of  the  Cleveland,   Cincinnati,  Chicago  & 
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St.  Louis,  with  headquarters  at  Wabash,  Ind.,  to  succeed  Mr.  C. 
H.  Doebler,  resigned. 

Mr,  W.  J.  Kamer  has  resigned  as  General  Manager  of  the  St. 
Louis,  Belleville  &  Southern  road  and  the  Crown  Coal  and  Tow 
Line,  which  are  now  controlled  by  the  Illinois  Central,  and  the 
office  has  been  abolished.  .  ,  ;■ 

Mr.  J.  Layng  has  been  elected  Second  Vice-President  of  the 
West  Shore  road,  in  addition  to  the  office  of  General  Manager, 
which  he  has  held  for  several  years.  He  is  also  the  second  Vice- 
President  of  the  Big  Four. 

Mr.  W.  R.  McKeen,  Jr.,  has  been  appointed  General  Foreman 
of  the  locomotive  department  of  the  Vandalia  line,  with  head- 
quarters at  Terre  Haute.  He  retains  his  position  of  General  Fore- 
man of  the  car  department. 

Mr.  Thomas  Trezise,  Master  Mechanic  of  the  Philadelphia  di- 
vision of  the  Baltimore  &  Ohio,  has  been  transferred  to  the  Pitts- 
burgh division,  w^ith  headquarters  at  Pittsburgh.  Mr.  E.  T.White 
succeeds  him  at  Philadelphia. 


Mr.  George  W.  N.  Reed,  formerly  Treasurer  of  the  Pratt  & 
Whitney  Company,  of  Chicago,  has  been  elected  Vice-President 
and  General  Manager  of  the  company.  He  has  been  succeeded  as 
Treasurer  by  Mr.  J.  C.  Stirling. 

Mr.  C.  J.  Clifford  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Chicago,  Lake  Shore  &  Eastern  Railway  Company. 
Mr.  E.  B.  Smith  is  appointed  Master  Car  Builder,  reporting  to 
Superintendent  of  Motive  Power. 

Mr.  I.  N.  K'llbaugb,  Master  Mechanic  of  the  Baltimore  &  Ohio 
at  Glenwood,  Pa.,  has  been  appointed  Division  Superintendent  of 
Motive  Power  of  that  road,  with  headquarters  at  Baltimore,  Md., 
to  succeed  Mr.  A  J.  Cromwell,  resigned.  ;. 

Mr.  G.  W.  Dickenson  has  been  appointed  General  Manager  of 
the  Northern  Pacific,  with  headquarters  at  Tacoma,  Wash.  Mr. 
W.  L.  Darling  has  been  appointed  Chief  Engineer,  with  head- 
quarters at  St.  Paul,  vice  E.  H.  McHenry. 

Mr.  W.  A.  Bell,  foreman  of  the  shops  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis,  at  Dillon  street,  Indianapolis,  Ind., 
has  been  appointed  Master  Mechanic  of  the  Louisville  division  of 
that  road,  with  headquarters  at  Louisville,  Ky. 

Mr.  T.  J.  Hennessy,  formerly  Traveling  Engineer  of  the  Michi- 
gan Central,  has  been  appointed  Division  Master  Mechanic  of 
that  road,  with  headquarters  at  Jackson,  Mich.  Mr.  Peter  Miller, 
Acting  Master  Mechanic,  has  been  made  Master  Mechanic. 

Mr.  E.  S.  Washburn.  Vice-President  of  the  Kansas  City,  Fort 
Scott  &  Memphis,  was  on  May  12  chosen  President  of  the  Kansas 
City  Belt  Railway  and  the  Kansas  City  Union  Depot  Company, 
positions  made  vacant  by  the  decease  of  Mr.  George  H.  Nettleton. 

Mr.  H.  G.  Frazer,  Auditor  and  Purchasing  Agent,  and  Mr.  E. 
Fairfax,  Treasurer,  of  the  Knoxville,  Cumberland  Gap  &  Louis" 
ville,  have  retired  from  their  respet-tive  positions  on  account  of  the 
sale  of  the  road  to  the  Southern  Railway,  and  the  offices  have  been 
abolished.     - 


Mr.  E.  V.  Sedgwick,  formerly  Master  Mechanic  of  the  Mexican 
Central,  and  for  a  short  time  Locomotive  and  Car  Superintendent 
of  the  Interoceanic  Railway,  has  been  appointed  Superintendent 
of  Motive  Power  and  Superintendent  of  Transportation  of  the 
latter  road.  

Mr.  William  H.  Schoen,  of  the  Schoen  Manufacturing  Com- 
pany, and  a  brother  of  the  President  of  that  company,  died  on 
May  18,  agf  d  54  years.  Mr.  Schoen  became  associated  with  the 
company  at  the  time  of  its  organization  and  remained  with  it  up 
to  his  death. 

Mr.  P.  M.  Hammett  has  been  appointed  Division  Master  Me- 
chanic of  the  Boston  &  Maine,  at  Boston,  vice  Mr.  A.  B.  Barrett. 
Mr  D.  A.  Smith  has  been  appointed  Master  Mechanic  of  the 
Eastern,  Western  and  Northern  divisions,  with  headquarters  at 
Somerville,  Mass. 


Mr.  Bernard  Vogle  has  been  appointed  Mechanical  Engineer  of 
the  Delaware  &  Huds'jn  Canal  Company,  with  office  at  Green 
Island,  N.  Y.  Mr.  Vogle  has  been  with  this  road  for  nearly  ten 
years  as  Chief  Draftsman,  and  has  practically  occupied  the  posi- 
tion of  Mechanical  Engineer  for  the  past  three  or  four  years. 

Owing  to  his  protracted  illness,  the  Directors  of  the  Pennsyl- 
vania Railroad  have  granted  General  Superintendent  Mr.  F.  L. 
Sheppard  an  indefinite  leave  of  absence,  and  appointed  Mr.  J.  M. 
Wallis,  at  present  Superintendent  of  Motive  Power  on  the  divi- 
sion, Acting  General  Superintendent  during  Mr.  Sheppard'^  dis- 
ability. ■'■ 

Mr.  Adolph  Buize  has  been  appointed  General  Purchasmg  Agent 
for  the  Grand  Trunk  road.  At  one  time  he  was  Purchasing 
Agent  of  the  Missouri  Pacific,  but  recentlyihe  has  been  in  the  rail- 
road supply  business  at  St.  Louis.  The  GJand  Tiunk  heretofore 
has  not  had  a  Purchasing  Agent,  the  department  being  in  charge 
of  the  General  Storekeeper.  ,        .  :       .       ,  .- 

Mr.  J.  T.  Odell  has  resigned  as  Second  Vice-President  and 
General  Manager  of  the  New  England  ^ilroad  to  accept  the 
presidency  of  the  Butler  &  Pittsburgh,  projected  from  Butler  to 
Pittsburgh,  Pa.  His  headquarters  will  be  at  the  latter  place. 
Mr.  Odell  was  Vice-President  and  General  Manager  of  the  New 
York  &  New  England  and  its  successor,  the  New  England,  since 
1893,  previous  to  which  date  he  was  for  four  and  one;-balf  years 
General  Manager  of  the  Baltimore  &  Ohio.  '■•'•■;1.  ■/.'".:..• 

Mr.  William  S.  Sloan,  Second  Vice-President  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  died  May  12,  of  paralysis,  at 
South  Wilton,  Conn.,  where  he  has  been  undergoing  treatment 
for  nervous  prostration  for  some  time.  Mr.  Sloan  was  the  son  of 
the  President  of  the  Delaware,  Lickawanna  &  Western.  He 
was  born  in  Brooklyn  in  18.59,  and  was  graduated  from  Columbia 
in  1882.  He  entered  the  service  of  the  Delaware,  Lackawanna 
&  Western  Railroad  and  rose  to  the  position  of  Second  Vice- 
President.  He  was  Vice-President  of  the  Fort  Wayne  &  Jack- 
son Railroad,  a  director  in  the  Bank  of  the  State  of  New  York,  a 
member  of  the  Executive  Committee  of  the  American  Tract 
Society,  treasurer  of  the  South  Dutch  Reformed  Church  and 
secretary  of  the  Columbia  College  Alumni  Association.  Mr. 
Sloan  was  of  a  quiet  and  studious  nature  and  greatly  interested  in 
the  work  of  the  Y.  M.  C.  A.,  having  been  one  of  the  heads  of  that 
association  in  this  country.  Mrs.  Sloan  and  five  children  survive 
him. 


Col.  Frank  K.  Hain. 


No  event  which  has  occurred  for  a  long  time  has  caused  so 
much  pain  and  produced  such  a  shock  to  those  who  knew  him, 
as  the  tragic  death  of  Colonel  Hain.  which  occurred  at  Clifton 
Springs,  N.  Y.,  on  May  9.  He  had  been  suffering  from  nervous 
prostration  for  several  months  and  had  gone  to  a  sanitarium  for 
rest  and  medical  treatment.  On  the  afternoon  of  the  9th  he  left 
the  institution  and  walked  down  to  view  the  railroad  station. 
Soon  after.he  was  discovered  under  a  moving  train,  some  of  the 
cars  of  which  had  passed  over  him.  When  taken  out  he  was  still 
living,  but  died  before  medical  aid  reached  him.  The  accident 
was  not  seen  by  any  one  and  it  is  not  known  how  it  occurred.  For 
the  following  particulars  relating  to  his  life  and  carea  we  are  in- 
debted to  the  New  York  Herald:  '     ;• 

"  Colonel  Frank  K.  Hain  was  born  in  Berks  County,  Pennsyl- 
vania, about  fifty  years  ago,  and  commenced  his  railway  career  in 
early  youth  as  an  apprentice  in  the  machine  shop  of  the  Philadel- 
phia &  Reading  Railroad.  Here,  by  constant  attention  and 
unwearied  application,  he  early  in  life  fitted  himself  for  the 
eminent  position  he  afterward  occupied  among  American  en- 
gineers. 

"At  the  end  of  his  apprenticeship  he  entered  the  United  States 
Navy  at  the  age  of  twenty-one  as  an  engineer,  serving  for  two 
ye.nrs,  and  participating  in  some  of  the  most  memorable  naval 
engagements  of  the  late  war.  Among  these  were  the  capture  of 
Foits  Jackson  and  St.  Philip  and  the  city  of  New  Orleans  by  the 
fleet  under  Admiral  Farragut. 

"  Withdrawing  from  the  navy  he  entered  into  still  more  active 
service  in  the  army,  in  which  he  w^n  reputation  as  a  brave  and 
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gallant  officer.  At  the  close  of  the  war  he  obtained  employment 
as  a  draughtsman  with  the  Delaware,  Lackawanna  &  Western 
Railroad  Company  at  Scran  ton,  after  which  he  entered  the  service 
of  the  Pennsylvania  Railroad  Company  at  Altoona.  Here  his  abili- 
ties as  an  executive  officer  were  soon  acknowledged,  and  he  was 
promoted  to  be  Superintendent  of  Motive  Power  for  the  Philadel- 
phia &  Erie  Division  of  the  road. 

"From  this  position  he  withdrew  to  accept  charge  of  the  de- 
signing department  of  the  great  Baldwin  Locomotive  Works,  of 
Philadelphia.  In  1871  he  visited  Russia  in  the  interest  of  the  firm 
and  spent  some  15  months  in  introducing  and  putting  into  opera- 
tion 20  anthracite  coal-burning  locomotives  which  he  had  previ- 
ously designed. 

"Colonel  Hain  was  offered  the  position  of  .Superintendent  of 
Motive  Power  on  the  Erie  Railroad  two  years  later,  which  he  ac- 
cepte<l.  He  afterward  l)ecame  General  Superintendent  of  the 
Keokuk  &  DesMoiues  Railroad,  maintaining  his  position  after  the 
road  became  merged  into  the  Chicago, Rock  Island  &  Pacific  system 
"Colonel  Hain  was  best  known  to  the  New  York  public  through 
his  connection  with  the  elevated  railroads  of  this  city.  When 
the  New  York  and  the  Metropolitan  Elevated  Railroad  lines  were 
leased  to  the  Manhattan  Company  it  was  found  that  a  competent 
man  was  needed  as  General  Manageror  Superintendent.  Russell 
Sage  and  the  late  Jay  Gould  recommended  to  the  Ek>ard  of  Direc- 
tors that  Colonel  Hain  be  appointed  to  the  position." 

It  is  not  easy,  in  a  brief  summary  like  this,  to  do  justice  to  the 
life  and  character  of  a  man  like  Colonel  Hain,  as  ^he  was  gener- 
ally known  among  his  friends.  He  was  a  man  of  indefatigable 
industry  and  energy,  and  perhaps  in  the  position  which  he  occu- 
pied his  greatest  deficiency  was  his  inability  to  lay  responsibilities 
on  other  shoulders,  instead  of  assuming  them  himself.  The  re- 
markable record  of  the  road  which  he  managed  for  so  many  years, 
which  has  carried  many  millions^of  passengers  during  that  period, 
with  almost  complete  immunity  from  accident,  excepting  through 
the  fault  or  carelessness  of  those  who  were  injured,  shows  how 
ably  and  conscientiously  every  department  was  supervised.  By 
day  and  by  nght,  in  sunshine,  fog  and  storm,  the  responsibility 
for  the  operation  of  this  road  was  borne  by  Colonel  Hain,  with 
little  relaxation  and  no  complete  relief.  More  than  a  year  ago 
there  were  signs  of  physical  failure,  but  against  the  advice  of 
friends,  he  continued  in  the  harness.  A  few  months  ago  work 
was  no  longer  possible,  and  he  received  leave  of  absence  and  went, 
it  was  reported.  South,  for  rest  and  recuperation.  The  few  weeks 
before  his  death  were  spent  at  Clifton  Springs. 

To  those  who  were  not  intimately  ac<]uainted  with  him  he  was 
reserved  and  reticent,  but,  once  in  his  confidence,  he  was  a  genial 
companion  and  warm-hearted  friend.  He  was  deeply  interested 
in  his  occupation,  and  faithful  and  loyal  to  those  who  employed 
him — much  more  so  than  they  were  and  are  to  the  public,  which 
they  ought  to  serve  better  than  they  do.  In  his  domestic  rela- 
tions Colonel  Ham's  life  was  very  happy.  His  wife  was  a  true 
helpmeet  to  him,  and  guarded  him  in  every  way  possible  from  the 
cares  and  annoyances  incident  to  his  occupation.  To  those  who 
were  privileged  to  enjoy  the  friendly  and  confidential  talks  with 
him  in  his  own  household  they  will  always  be  a  memory  to  be  cher- 
ished as  long  as  life  lasts.  To  some  who  survive  him  his  life  and 
death  may  serve  as  a  warning,  by  others  it  will  be  tenderiy  re- 
membered, and  to  all  he  may  be  an  example  of  faithfulness  and 
loyalty  to  duty.      

The  Passenger  Department  of  the  New  York  Central  road  has 
ju.st  issued  a  new  summer  folder,  entitled  "America's  Great 
Resorts."  It  is  number  three  of  the  "  Four  Track  Series  "  of  fold- 
ers, and  is  replete  with  information  of  a  practical  kind.  All  the 
leading  resorts,  both  east  and  west,  are  mentioned  in  it. 
and  the  rates  and  time  from  New  York  and  from  Niagara  Falls 
approximately  given.  This  information  will  be  found  valuable  lo 
those  who  contemplate  a  summer  trip,  in  arranging  the  details  of 
their  journey.  The  folder  is  handsomely  illustrated  andconttiins  a 
large  and  accurate  map.  A  copy  of  the  folder  can  be  obtained  by 
sending  four  cents  in  stamps  to  Mr.  Geo.  H.  Danieh,  General  Pas- 
senger Agent  of  the  road.  New  York  City. 

The  Scientific  American  is  going  to  celebrate  its  fiftieth  anni- 
versary on  July  28,  by  issuing  a  special  number,  one  of  the 
features  of  which  will  be  a  prize  essay  on  the  "Progress  of  Inven- 
tion During  the  Past  Fifty  Years."  A  premium  of  |2.50  will  be 
paid  for  the  best  essay  of  not  more  than  2,500  words.  The  five 
next  best  essays  will  btf  published  later  and  paid  for  at  regular  rates. 


'g^qniprntni  Hotcs. 


The  specifications  are  out  for  200  cars  for  the  Chicago  Great 
Western. 

The  Florida  East  Coast  Railway  is  in  the  market  for  100  ven- 
tilated box  cais  and  100  flat  cars.  .   , 


The  Cold   Blast   Transportation   Company.,  Kansas  City,  is  in 
the  market  for  100  refrigerator  cars. 

The  Georgia  &  Alabama  road  is  in  the  market  for  six  locomo- 
tives, three  passenger  and  three  freight.  . 

H.  K.  Porter  &  Company  have  received  an  order  for  a  locomo- 
tive for  the  Rockhill  Stone  Storage  Company, 


The  Parkersburg  shops  of  the  Ohio  River  road  have  just  turned 
out  a  private  car  for  Vice-President  G.  A.  Burt. 

The  Lehigh  Valley  has  ordered  25  freight  and  5  passenger  loco- 
motives from  the  Baldwin  Locomotive  Works. 


The  Texas  &  Pacific  has  contracted  with  the  Mount  Vernon 
Car  Manufacturing  Company  for  300  freight  cars. 

The  Pennsylvania  Railroad   has   received   two  large  wrecking 
cars  from  the  Industrial  Works,  of  Biy  City,  Mich. 


The  Erie  road  is  building  an  80.COO-lb.  coal  car  which  is  to  be 
fitted  with  automatic  devices  of  the  Dumping  Car  Improvement 
Company. 

The  Southern  Railway  has  contracted  for  six  freight  engines 
with  the  Brooks  Locomotive  Works  and  four  with  the  Pittsburgh 
Locomotive  Works. 


The  Pullman  Palace  Car  Company  has  received  an  order  for  20 
passenger  cars  for  the  Brooklyn  Bridge  at  |S,200  each.  The  cars 
are  to  be  provided  with  electric  motors. 

The  Great  Northern  is  receiving 400  ballast  cars  from  the  Roger 
Ballast  Car  Company.  The  cars  are  combination  ballast,  coal 
and  ore  cars  with  a  capacity  of  20  cubic  yards  or  30  tons. 

The  Munising  Railroad  has  placed  orders  through  J.  T.  Gard- 
ner, Chicago,  for  200  flat  cars,  100  going  to  the  Barney  &  Smith 
Car  Company  and  the  other  100  to  Haskell  &  Barker  Car  Company. 

The  Chicago,  Milwaukee  &  St,  Paul  is  providing  a  convenient 
means  of  transporting  bicycles  without  damage  by  putting  in  its 
baggage  cars  overhead  rods  carrying  rubber-covered  hooks  on 
which  they  can  be  hung. 

The  Baltimore  &  Ohio  has  contracted  with  the  Safety  Car  Heat- 
ing and  Lighting  Company  for  the  equipment  of  200  passenger 
cars  with  the  Pintuch  light.  Pintsch  gas  plants  will  be  erected  at 
Baltimore,  Washington  and  Pittsburgh. 

According  to  the  statement  of  the  receivers  to  the  court,  the 
new  cars  for  the  Philadelphia  &  Reading  recently  ordered  were 
contracted  for  at  the  rate  of  |575.83  for  each  coal  car ;  l)Ox  cars, 
|«07.83  ;  gondola  cars,  $475.82  ;  refrigerator  cars,  |892.83. 

A  law  has  been  passed  requiring  the  Manhattan  Elevated  to 
light  its  passenger  cars  by  gas  or  electricity.  It  requires  40  per 
cent,  of  the  company's  cars  to  be  so  equipped  within  one  year, 
40  per  cent,  more  within  two  years  and  all  of  the  equipment 
within  three  years.    

The  ten  switch  engines  budt  for  the  Chicago  &  Northwestern 
Railway  by  the  Schenectady  Locomotive  Works  are  equipped 
with  Latrobe  open  hearth  steel  tires,  Midvale  steel  connecting 
rods,  Nathan  lubricators  and  injectors,  five  with  American  and 
five  with  Richardgon  balance  valve,  Ashcroft  gages  and  Axhton 
pop  safety  valve.  The  boilers  are  made  of  carbon  steel  and  cov- 
ered with  the  "  sail  mountain  "  asbestos  covering,  mentioned  in 
our  May  issue,  of  which  Bruner,  Sprague  &  Company,  of  Chicago, 
are  the  agents. 

Contracts  for  the  5,000  new  freight  cars  for  the  Baltimore  & 
Ohio  Railroad  were  given  out  early  in  the  month  as  follows: 
South  Baltimore  Car  Works,  1,000;  Pullman  Palace  Car  Company, 
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1,000:  Missouri  Car  and  Foundry  Company,  900:  Michigan-Penin- 
sula Car  Compan>,  800;  Barney  &  Smith  Car  Corripany,  800,  and 
Mount  Vernon  Car  Company,  500.  Of  this  order  1 .8i*0  are  single- 
hopper  cars,  1,800  box  cars,  1,000  coke  cars  and  400  double-hop- 
per coal  cars.  It  is  stated  that  the  Buckeye  coupler  and  the 
Schoen  pressed  steel  l)olster  will  be  used  <in  all  of  these  cars,  the 
Chicago  roof  on  the  l)ox  cars,  and  that  the  order  f«r  springs  has 
been  divided  among  the  Pickering  Spring  Company,  the  A.  French 
Spring  Company  and  the  Chas.  Scott  Spring  Company.  The 
Davis  box  lid,  manufactured  by  the  Davis  Pressed  Steel  Company 
of  Wilmington,  D.'l.,  will  be  used  on  a  large  part  of  this  equip- 
ment. 


New  Locomotives. 


The  New  York.  New  Haven  &  Hartford  Railroad  Comjiany  has 
recently  placed  an  order  with  the  Schenectady  Locomotive 
Works  for  20  heavy  passenger  locomotives.  They  are  to  bo  of 
the  American  type  with  20  by  24-inch  cylinders  and  73-iDch 
driving  wheels  with  steel  centers.  The  engines  will  weigh  about 
i;{4.000  pounds.  The  boilers  are  to  be  62  inches  diameter  in  the 
sn)allest  ring,  with  312  2-inch  tubes  12  feet  long.  The  firebox  will 
be  of  the  '•  toboggan"  type  placed  on  top  of  the  frames  and 
will  be  9  feet  long  and  41  inches  wide.  The  boilers  are  to  have 
an  extended  wagon  top  with  radial  stays,  the  dome  lieing  on  the 
extension  of  the  wagon  top.  The  maximum  travel  of  valves  is  to 
l)e  6  inches.  The  guides  are  to  be  of  the  crocrdile  form,  that  is. 
one  bar  al)ove  and  the  other  below  the  cross-head.  The  boilers  are 
made  very  heavy, with  butt  longitudinal  joints,  sextuple  rivetted. 
The  specifications  were  prepared  by  Mr.  John  Henney.  Jr. ,  Su- 
perintendent of  Motive  Power  of  the  line.  The  engines  will  be 
the  most  powerful  of  their  class  which  have  thus  far  been  built. 

The  Schenectady  Company  are  also  completmg  five  Mogul 
freight  engines  for  the  Maine  Central  road.  These  will  have  20 
by  26-inch  cylinders  and  63-inch  wheels. 

Mr.  Harvey  Mlddleton,  the  new  Su|>erintendent  of  Machinery 
of  the  Baltimore  &  Ohio  Riilroad,  has  prepared  specifications  for 
some  new  heavy  ten-wheeled  passenger  engines  for  that  line. 
They  are  to  have  21  by  26-inch  cylinders  and  78-inch  driving 
wheels,  and  will  weigh  about  140,000  {wunds.  Owing  to  the 
short  curves  on  this  line  the  total  wheel  base  of  these  engines 
will  be  only  24  feet  6  inches  and  the  driving  wheel  base  13  feet 
8  inches.  The  trailing  driving  axle  is  under  the  middle  of  the 
firebox,  and  the  other  wheels  are  f>laced  as  near^together  as  their 
diameters  will  permit.  The  fliebox  is  also  of  the  "  toboggan  "' 
type,  iilaced  on  top  the  frames  and  with  an  extended  wagon  top 
and  radial  stays. 


Trade  Catalogues.  ,     .  ' 

(In  1891  the  Master  Car-Builders'  Association,  for  convenience  in  the 
fllinR  and  preservation  of  pamphleto,  catalo<n>es,  speciflcations,  etc. 
adopted  a  number  of  standard  Kizes.  These  are  given  here  in  order  that 
the  size  of  the  publications  of  this  kind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  should  con- 
form to  the  standard  sizes  adopted  by  the  Master  Car-Builders'  Association, 
and  therefore  in  nolicinx  catalogues  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 


STANDARDS. 


For  postal-card  circulars. . . 


Pamphlets  and  trade  catalognes. 


.  3?i  inches  by  6!^  inches. 

rSHi  inches  by  6  inches. 

■{  6  inches  by  9  inches. 

1.9  inches  by  12  inches. 
Specifications  and  letter-p  iper 8H  inches  by  iU^i  inches. 

Illustr.\ted  Price  List  of  Architects,  Engineers  and 
Dkauohtsmen's  Supplies.  F.  Weber  &  Co.,  Philadelphia. 
259  pages,  6  by  9  inches.     (Standard  size.) 

This  is  an  elaborate  catalogue,  which  gives  a  great  deal  of  detailed 
information  about  the  materials  and  instruments  used  by  archi- 
tects, engineers  and  draughtsmen,  and  sold  by  this  firm,  but  it 
does  not  seem  to  call  for  special  comment. 

Catalogue  of  Pedrick  &  Ayer  Company,  Manufacturers  of 

Sjiecial    Railroad    Machine   TooU.     Philadelphia.     105  jwges. 

6  by  9  inches.  •  (Standard  size.) 

The  tools  manufactured    by  this  company    include    Richard's 

patent  open-side  planer,  which  is  made  in  a  number  of  sizes. 


Full  descriptions  are  given  of  this  machine  and  also  illustrations 
showing  the  kind  of  work  which  can  l>e  done  on  them  and  the 
method  of  doing  it. 

The  list  of  tools  of  this  company  also  includes  shapers.  plate- 
scarfing  or  planing  machine,  specially  constructed  for  scarting 
steel  ship  plates,  nuttiag  machines,  five  forms  and  sizes  of  which 
and  various  attachments  for  them  are  described  and  illustrated. 
These  attachments  include  universal  index-heads,  vertical  index- 
heads,  vertical  or  angular  attachments,  vises  for  holding  work, 
vise  chucks,  circular  attachments,  etc.  Following  these  are  a 
series  of  illustrations  showing  how  work  can  lie  done  on  these  ma- 
chines with  direction  for  doing  it.  Among  the  other  tools  which 
are  made  by  this  company,  and  are  illustrated  in  this  publication, 
are  universal  grinding  machines,  jiortahle  valve-seat  votary  plan- 
ing machine,  chucks  for  holding  v<tlve.s  while  'they  are  being 
planed,  portable  crank-pin  and  wrist-pin  turning  machines, 
horizontal  boring  and  drilling  machines,  cylinder  boring  and  fac- 
ing machines,  portable  cylinder  boring  machine,  and  various 
tools,  chucks  and  other  devices,  to  be  applied  to  the  machines 
which  the  company  makes. 

Another  apparatus  is  intended  for  heating,  setting  and  remov- 
ing fires.  "It  consists  of  an  oil  tank  and  a  furnace,  the  latter 
having  over  the  fire  grate  four  retorts:  the  first  three  of  them  for 
making  gas,  and  the  fourth  for  heating  the  compressed  air.  The 
three  gas  cylinders  are  connected  together  so  that  the  gas  in  its 
passage  from  the  first  retort,  where  the  oil  is  admitted,  becomes 
very  hot.  The  fourth  cylinder,  being  in  the  hottest  place,  heats 
the  air  to  about  the  same  temperature."  The  oil  is  thus  convert*d 
into  gas  and  is  burned  in  contact  with  the  tires,  being  mixed  with 
air  in  the  burners. 

Other  machines  which  the  company  makes  are  Otto's  patent 
flue  cleaner,  a  jointer  for  facing  brasses  of  connecting  rods,  a 
locomotive  lath  motion  model,  etc. 

A  new  department,  which  has  been  added  to  the  establishment, 
is  that  for  making  air  compressors,  pneumatic  hoists  and  appli- 
ances used  in  connection  with  this  class  of  machinery;  the  exten- 
sive use  of  which  has  made  it  an  important  branch  of  the 
business.  Special  attention  is  now  given  to  this  department  and 
various  new  appliances  have  been  brought  out. 

The  catalogue  is  illustrated  by  excellent  wood  cuts,  te  well 
printed  and  has  a  good  index,  all  of  which  can  be  commended. 


The  Jiing'fraa  Railway. 

Competitive  plans  are  desired  by  the   Bureau  der  Jung^fraubahn, 
Bahnhofstrasse  10,  Ziirich,  for  the  proposed  railway  to  the  summit 
of  the  Jungfrati.    The  sum   set   apart   for  the  purpose  of  making 
awards  to  the  successful  competitors  is  about  $6,000.    The  prizes  in 
question  are  offered  for  the  best  solution  of  three  different  groups 
of  problems.    The  first  of  these  relates  to  the  construction  of  the 
line,  and  plans  are  desired  showing  the  tunnel  profile;  the  lining,  if 
any,  the  kind  of  permanent  way  and  superstructures  proposed  ;  the 
racks,  points  and  switches.    The  question  of  electrical  power  trans- 
mission from  the  falls  on  the  Lutschine  River  isalso  included  in  the 
first  group,  together  with   the  designs  for  the  cars,  stations,  club 
buildings  and  elevator  from  the  last  station  to  the  mountain  sum- 
mit.   The  lift  of  the  elevator  is  fixed  at  328  feet,  and  the  shaft  is  to 
be  :a)  feet  in  diameter,  and  to  be  provided  with  stairways.    In  the 
second  group  of  problems  proposals  are    required   for  methods  of 
executing  the  work,  the  driving  of  the  tunnels,  removal  of  spoil, 
and  of  precautions  for  the  safety  of  the  men.  The  third  group  is  con- 
cerned with  the  working  of  the  line,  and  competitors  should  deal 
with  the  question  of  maintenance  of  the  way,  the  electric  lighting 
of  the  tunnel,  cars  and  stations,  and  with  heating  of  the  two  latter 
by  the  same  agent.  Finally,  the  security  of  the  passengers  and  staff 
should  also  be  considered  in  this  connection.    Such  plansas  are  sent 
in  will  be  considered  by  experts,   on   whose  recommendations   the 
premiums  will  be  awarded.     Successful    competitors   will  have   no 
further  claim  on  the  committee,  as  the  prize  is  considered  to  be  con- 
sidered as  payment  in   full  for  the   use  of  the   premium  designs. 
Unsuccessful  designs  will  be  restored  to  their  originators  and   will 
remain  their  private  property. 

The  maximum  gradient  of  the  proposed  line  is  fixed  at  1  in  4, 
and  the  minimum  radius  of  curvature  at  328  feet.  The  maximum 
width  of  the  cars  must  not  exceed  8.2  feet,  and  the  greatest  height 
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9.84  feet.  The  speed  has  been  fixed  at  from  4.3  to  6.2  milus  oer  hour. 
The  water  power  available  ia  3,000  horse  power  efifecLive.  The  falls 
are  situated  at  about  rt  ve'miles  from  the  proposed  startioK  point  of  the 
line,  which  will  be  about  1.5  miles  from  the  tunnel  portal.  The  total 
length  of  tunnel  will  be  about  6.2  miles.  The  latest  date  for  sending 
in  proposals  is  August  1  next.— Iron  Age. 


The  Steam  Boiler  Plant  of  the  National  Electrical  Expo- 
sition. 


The  Improved  Root  .Water  Tube  Boiler,  manufactured  by  the 
Al)endroth&  Root  Manufacturing  Company,  of  New  York,  was 
selected  to  furnish  all  the  steam  used  at  the  National  Electrical 
Exposition,  now  open  in  New  York,  there  being  two  equal  units 
forming  one  battery  of  .500  horse  power  of  boilers.  The  well-known 
anthracite  automatic  stoker,  manufactured  by  the  Wilkinson 
Manufacturing  Company,  of  Bridgeport  (Montgomery  County),  Pa., 
was  selected  to  handle  the  coal  supplied  to  the  Are. 

The  coal,  after  being  dumped  at  some  distance  from  the  boilers, 
in  the  rear,  is  taken  by  the  C.  W.  Hunt  coal  conveyor  and  carried 
along  the  side  and  a  little  past  the  front  of  the  boilers  where  it  is 
elevated  to  a  point  near  the  ceiling  from  whence  it  is  delivered 
through  tubes  to  the  hoppers  of  the  Wilkinson  Stokers,  and.  of 
course,  from  that  point  it  is  fed  uniformly  down  the  inclined 
grates,  burning  on  its  way  and  reaching  the  foot  of  the  grates  aa 
ash,  and  finally  it  Is  dumped  into  the  ash  pit  below. 

The  Hunt  conveyor  next  takes  the  ash  and  carries  it  back  to  a 
dumping  place  some  distance  in  the  rear  of  the  boiler,  dumping  it 
there  automatically. 

The  water  of  New  York  City  being  especially  well  adapted  for 
boiler  use,  no  filters  or  purifiers  were  considered  necessary.  The 
l>ump  supplring  feed  water  to  the  boilers  is  one  of  the  H.  R.  Worth- 
ington  Company's  make,  and  is  electrically  driven  by  one  of  Crock- 
er-Wheeler Company's  pump  motors:  The  pump  is  one  of  the 
"steeple  pattern,"  and  combined  with  its  motor  presents  a  novel 
and  elegant  appearance. 

Two  of  the  Root  feed'water  regulating  devices,  manufactured  by 
the  Abendroth  &  Root  Manufacturing  Company,  of  New  York, 
work  in  connection  with  the  boilers  and  feed  pump,  starting  the 
pump  automatically  when  the  water  level  in  the  boiler  falls  below 
its  proper  level,  and  again  stopping  the  pump  when  the  water  in 
the  boiler  tends  to  rise  above  its  normal  working  level. 

Thus  the  entire  working  of  the  boiler  is  made  automatic,  even  to 
the  damper  regulation,  which  is  effected  by  the  mechanism  made 
by  the  Locks  Damper  Regulator  Company,  of  Salem,  Mass. 

The  entire  operation  of  this  plant  is  so  safe  and  simple  that  it 
was  decided  to  put  it  in  charge  of  a  woman  to  show  conclusively 
that  if  steam-users  will  put  in  the  best  of  everything  that  the 
market  places  at  their  disposal,  and  if  they  will  equip  their  plant 
properly  throughout,  it  will  become  so  simple  in  its  operation  that 
a  woman  can  operate  it  as  well  as  the  most  expert  fireman. 

The  valves  used  in  the  main  steam  piping  are  especially  adapted 
to  high-pressure  and  ordinary  rough  handling.  They  are  heavy, 
straight  way  valves  with  an  outside  yoke  and  screw  and  are  made 
by  the  Chapman  Valve  Manufacturing  Company,  of  Indian  Orchard, 
Mass. 

The  pressure  carried  by  the  boilers  is  125  pounds.  This  pressure 
is  carried  along  the  main  steam  piping  to  a  point  ju3t  beyond  the 
first  engine  and  there  it  is  reduced  by  a  reducing  valve  to  UO  pounds, 
at  which  pressure  it  is  carried  toall  theotherenginesonexbibition. 

At  the  exhibit  of  the  Ashcroft  Manufacturing  Company  two  Ed- 
son  recording  gages  will  be  found  in  operation,  one  recording  the 
pressure  of  steam  at  the  boiler  and  the  other  gage  recording  the 
pressure  on  the  low  pressure  side  of  the  reduction  valve. 

The  boilers  are  equipped  with  steam  gages  manufactured  by  the 
Ashcroft  Manufacturing  Company,  and  with  nickel  seated  pop 
safety  valves  made  by  the  Consolidated  Valve  Company,  both  of 
New  York  and  Bridgeport,  Conn. 

The  fine  smooth  black  finish  of  the  boilers  is  produced  by  the  use 
of  Dixon's  Graphite  Boiler  Front  Paint  made  by  the  Joseph  Dixon 
Crucible  Company,  ef  Jersey  City,  N.  J.,  whose  exhibit  will  be 
found  in  the  neighborhood  of  the  boilers.  The  mason  work  is  cer- 
tainly of  exceptionally  fine  appearance  and  is  most  creditable  to  the 
mason.  Garret  S.  Wright,  of  New  York. 

The  exhaust  piping  from  the  11  engines  will  probably  interest 
many  of  ths  visitors  to  the  Exposition  as  it  has  been  used  by  so 
naany  electric  light  companies  for  this  purpose.  We  refer  to  the 
spiral  riveted  pipe  made  by  the  Abendroth  &  Root  Manufacturing 
Company,  of  New  York. 

The  battery  of  improved  Root  boilers  use  at  this  exposition  is  in- 


exact duplicate  to  the  twelve  batteries  of  boilers  used  at  the  cele- 
brated tunnel  plant  of  the  Baltimore  &  Ohio  Railroad  in  Balti- 
more, Md. 

The  engines  on  exhibition  are  all  direct  connected  with  genera- 
tors with  two  exceptions. 

The  engines  will  be  found  arranged  in  the  following  order,  begin- 
ning with  engine  nearest  to  boilers ; 

the  Phoenix  engine  (the  only  compound  enginel. 

The  Ball  &  Wood  engine. 

The  Straight  Line  engine. 

The  Harrisbugb  engine. 

The  W^atertown  engine.  .    .-■...■ 

The  Payne  engine.  •■  :" 

The  McKwen  engine. 

The  Weston  engine  (belted). 

The  New  York  Safety  engine  :belted). 

The  Case  engine. 

The  Shepara  engine. 

The  Woodbury  Engine. 

The  exhaust  from  all  of  these  engines  is  passed  through  aGoubert 
feed-water  heater  and  then  sent  through  the  spiral  riveted  exhaust 
pipe  (placed  outside  the  building)  to  a  point  above  roof. 

All  the  feed  water  used  will  pass  through  this  heater,  thus  sup- 
plying the  boilers  with  a  bountiful  supply  of  water  heated  to  near 
212  degrees. 

Part  of  the  steam  pipe  covering  work  is  Keasbey  &  Matteson's 
magnesia  sectional  covering,  while  the  other  is  Gilmour's  as- 
bestos covering.      .     .. 

Cast-iron  Wheels  in  Europe. 

Of  all  the  European  countries  Austria  is  the  only  one  where  the 
use  of  cast-iron  wheels  for  railroad  purposes  is  not  now  prohibited 
by  law,  and  where,  consequently,  their  manufacture  has  not  been 
entirely  killed.  Those  laws  originated  at  a  time  when  the  make-up 
of  such  wheels  was  far  from  the  present  state  of  perfection  as 
manufactured  in  the  United  States. 

The  general  use  of  these  wheels  in  the  United  States  gave  to  the 
manufacturers  an  opportunity  of  improving  their  methods,  and  to 
furnish  better  ones,  so  that  the  manufacture  of  cast  iron  wheels  is 
to-day  a  large  industry  in  the  United  States,  and  it  is  said  there 
are  more  cast-iron  wheels  manufactured  in  the  United  States  in 
one  day  than  in  all  Europe  in  one  year. 

That  cast-iron  wheels  are,  nevertheless,  well  liked  wherever  they 
are  used  is  proven  by  the  fact  that  the  Austrian  Government,  dur- 
ing the  past  year,  asked  its  representative  in  the  United  States, 
Mr.  Fr.  von  Emperger,  Consulting  Engineer,  71  Broadway.  New 
York,  to  make  an  investigation  of  the  American  practice.  Asa  re- 
sult of  this  investigation  the  Austrian  Govermnent  railways  placed 
an  order  with  a  prominent  car  wheel  maker  for  120  car  wheels  of 
the  standard  size,  for  the  purpose  of  using  them  on  freight  cars 
with  brakes.  The  lot  has  been  delivered,  but  cannot  be  u^ed  else- 
where than  within  the  Austrian  boundaries.  The  reason  of  this 
limitation  is  a  rule  of  the  German  Railway  Union  Code,  which  com- 
prises all  central  Europe,  or  at  least  all  the  States  neighboring  Aus- 
tria. This  rule  prohibits  the  use  of  brakes  with  cast-iron  wheels, 
and  the  interchange  of  cars  with  cast-iron  wheels  is  therefore  im- 
possible, except  within  the  Austrian  boundaries,  where  the  rail- 
way system  comprises  some  6,000 miles. 

If,  by  these  trials,  the  European  officials  can  be  induced  to 
abolish  the  above-mentioned  rule  of  the  German  Railway  Union 
Code  there  would  be  a  bright  prospect  for  the  export  of  cast-iron 
wheels  to  Europe,  as  the  necessary  experience  and  skilled  labor,  as 
well  as  the  requisite  machinery,  cannot  be  had  anywhere  in 
Europe.  This  trade  is,  of  course,  limited  to  Austria  for  the  pres- 
ent, so  far  as  railways  are  concerned,  and  to  street  railway  equip- 
ment. 


The  Bushnell  Car  Seats. 


The  eight  new  passenger  cars  for  the  Lehigh  Valley's  new  train 
between  New  York  and  Buffalo,  known  as  the  "Black  Diamond 
Express,"  are  all  equipped  with  seats  made  by  the  Bushnell  Man- 
ufacturing Company,  of  Easton,  Pa.  The  two  trains  for  this  serv- 
ice are  among  the  finest  ever  equipped,  and  these  seats  were  se- 
lected for  their  beauty  and  excellence  from  the  samples  submitted 
to  the  company  by  competing  concerns.  They  are  finished  with 
specially  designed  mahogany  arm  rests,  and  are  upholstered  in  ma- 
hogany colored  frieze  plush. 

.Since  Jan.  1  the  Bushnell  Manufacturing  Company  has  secured 
many  large  and  important  contracts  on  both  street  and  steam  rail- 
ways, among  which  may  be  mentioned  seats  for  20  sleepers  built  by 
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the  Wagner  Palace  Car  Company:  20  cars  for  Detroit  Street  Rail- 
way Company;  10  cars  for  Akron,  Bedford  &  Cleveland  Railway 
Company;  18  cars  for  Cleveland,  Painesville  &  Eastern  Railway;  20 
cars  for  Milwaukee  Street  Railway;  8  cars  for  LebiKb  Valley  Rail- 
road: 38  cars  for  Metropolitan  Street  Railway  of  Kansas  City;  10 
cars  for  Delaware,  Lackawanna  &  Western  Railroad;  15  cars  for 
Philadelphia  &  Reading  Railroad,  and  30  cars  for  Broadway  Cable 
Railway,  of  New  York. 

The  success  which  these  orders  indicate  is  the  result  of  excellence 
of  desiKD  in  their  output,  coupled  with  the  high-grade  materials 
employed. 


The  New  York  office  of  the  Otis  Steel  Company  has  been  re- 
moved to  the  Manhattan  Life  Building,  No.  66  Broadway. 

Fox  Solid  Pressed  Steel  Company  have  removed  their  general 
offices  to  rooms  1405,  1407  and  1409,  in  the  Fisher  Building,  281 
Dearborn  street,  corner  of  Van  Buren  street,  Chicago. 

Mr.  James  McLaughlin,  recently  with  the  Philadelphia  Engineer- 
ing Works,  Limited,  has  been  elected  Secretary  and  Treasurer  of  tbe 
Barr  Pumping  Engine  Company,  Philadelphia.  Mr.  W.  W.  Lind- 
say is  the  General  Manager  of  tbe  latter  company. 

The  Diamond  Machine  Company,  of  Providence,  R.  I.,  are  ship- 
ping to  the  Japanese  Government  a  large  order  for  grinding  ma- 
chinery received  through  their  London  house.  The  shipment  com- 
prises a  large  number  of  articles,  including,  among  others,  ten 
of  their  large  size  water-tool  grinders. 

Carbon  Steel  Company,  manufacturers  of  add  open-hearth  sceel, 
locomotive  firebox  and  boiler  plates,  and  universal  plates  for 
bridge  and  building  purposes,  announce  tbe  removal  of  their  Chi- 
cago offices  to  rooms  1411  and  1413.  in  the  Fisher  Building,  281 
Dearborn  street,  corner  of  Van  Buren  street. 

The  Westingbouse  Air-Brake  Company  intend  putting  a  roof  over 
the  open  space  between  their  foundry  'and  blacksmith  shop  build- 
ings at  Wilmerding.  This  will  give  them  additional  foundry  room 
to  the  extent  of  50  by  500  feet,  in  which  they  will  erect  another  sys- 
tem of  flask  carriers,  thereby  increasing  the  output  of  their  foundry 
from  30  to  40  per  cent. 

The  Continental  Iron  Works,  Brooklyn,  N.  Y..  have  supplied  four 
Morison  suspension  furnaces  to  the  Tuttle  Manufacturing  and 
Supply  Company,  of  Anaconda,  Mont.,  three  to  the  International 
Navigation  Company,  of  New  York,  for  the  steamer  Illinois,  and 
six  to  Wm.  B.  Pollock  and  Company,  Youngstown,  O.  Also 
several  to  the  Plant  Steamship  Company,  for  use  on  their  steamers. 

The  Franklin  Institute,  of  Philadelphia,  after  carefully  exanm- 
ing  into  the  merits  of  Cleveland  Twist  Drill  Company's  grip  sock- 
ets, have  awarded  the  firm  the  Edward  Longstreth  medal  of  merit. 
This  action  on  the  part  of  the  Franklin  Institute  endorses  the  com- 
pany's statements,  that  this  grip  socket  is  the  best  device  for  hold- 
ing and  driving  taper-shank  twist  drills  that  has  ever  been  intro- 
duced.   

The  Geometric  Drill  Company,  of  New  Haven,  Conn.,  has  removed 
to  their  new  factory  at  150  Ashman  street.  The  management  is  in 
the  hands  of  W.  J.  Smith,  as  heretofore.  H.  E.  Adt,  who  has  been 
connected  with  John  Adt  &  Son  for  15  years,  has  become  associated 
with  the  Geometric  Drill  Company,  and  will  be  in  charge  of  the 
business  department.  He  will  albo  assist  in  the  designing  of  special 
machinery. 

Judge  Dallas,  of  the  United  States  Circuit  Court  for  the  Eastern 
District  of  Pennsylvania,  filed  an  opinion  on  the  6th  ult.  granting 
tbe  Ewart  Manufacturing  Company  a  preliminary  injunction  against 
James  H.  Mitchell,  restraining  the  latter  from  the  manufacture  of 
an  infringement  of  tbe  plaintiff  company's  patented  chain,  which 
is  known  as  the  "  Dodge  Chain,"  and  which  is  legally  manufactured 
by  the  Link-Belt  Engineering  Company,  of  Philadelphia,  and  the 
Link- Belt  Machinery  Company,  of  ('bicago. 


Mr.  E.  P.  Roberts,  Consulting  Engineer,  and  President  of  the 
Correspondence  School  of  Technology,  Cleveland,  O.,  has  been  ap- 
pointed Consulting  Engineer  for  the  Port  Clinton,  O.,  Electric 
Light  and  Power  Company.  He  is  also  engineer  for  the  Massillon 
State  Insane  Asylum,  Massillon,  O.,  having  charge  of  the  electrical, 
heating,  hydraulic  and  sanitary  work,  the  latter  two  departments 
being  taken  care  of  by  Mr.  B.  C.  Cooke.  Mr.  Roberts  is  also  Con- 
sulting Engineer  for  the  Columbus  State  Hospital.  All  these  are 
new  plants  on  which  bids  will  be  called  for  within  tbe  next  30  days. 


The  U.  S.  Standard  Drawn  Steel  Company  has  been  incorporated 
in  Ohio,  with  a  capital  stock  of  930,000,  and  will  manufacture  stay 
bolts  and  hollow  and  solid  shafting,  also'weldless  tubing  of  'orass, 
copper,  iron  and  steel,  solid  cold  drawn  shapes  in  steel,  ana  solid 
and  hollow  billets.  The  officers  are:  President,  Samuel  A.  Sague; 
Vice-President,  L.  E.  James:  Secretary;  C.  E.  Westhafer;  Treas- 
urer, C.  H.  Howland.  The  works  will  be  located  at  Cuyahago  Falls, 
O.,  and  the  general  office  in  the  Western  Reserve  Building,  Cleve- 
land, O.  Hydraulic  machinery  will  be  used  to  a  large  extent  in  tbe 
new  plant.  .   , . 

Tbe  Erie  Railroad  Company,  after  careful  investigation,  and  tbe 
consideration  of  a  number  of  plans,  have  contracted  with  the  Dodge 
Coal  Storage  Company,  of  Philadelphia,  Pa.,  for  a  130,000-ton  storage 
plant  at  East  Buflalo,  X.  Y.  The  coal  will  be  stocked  in  nine  divi- 
sions or  piles,  each  of  about  17,000  tons  capacity.  The  plant  will  be 
constructed  under  the  patents  of  the  well-known  Dodge  system, 
with  tbe  latest  improvements,  including  a  complete  haulage  system 
for  handling  the  cars.  Tbe  efficiency  of  the  Dodge  system  is  in- 
dicated by  the  fact  that  every  railroad  using  it  has  contracted  for  a 
second  plant,  after  more  or  less  extended  experience  with  tbe  first. 


Mr.  T.  F.  DeGarmo  has  been  appointed  Eastern  Representative 
of  the  Chicago  Pneumatic  Tool  Company,  with  office  in  New  York; 
and  William  Mack,  as  Western  Representative,  with  office  in  Den- 
ver, Colo.  The  company  are  shipping  to  Europe  three  hundred 
(300)  machines  of  their  largest  size,  and  are  arranging  to  open  a 
branch  office  in  London.  They  have  ?dded  to  their  line  tbe  Man- 
ning Sand-papering  Machine,  which  is  meeting  with  great  success, 
and  has  proven  a  great  labor  saver  on  coach  work;  a  pneumatic 
car  cleaner  for  cleaning  upholstered  seats  and  carpets  in  the  car 
and  sending  the  dust  through  a  hose  out  of  the  window;  and  tbe 
Manning  piston  air  drill,  which  is  an  entirely  new  machine  on  the 
market.    , 


At  a  meeting  of  the  New  York  and  Brooklyn  Bridge  trustees, 
on  May  20,  the  Babcock  &  Wilcox  Boiler  Company  was  awarded  a 
contract  for  two  400  horse-power  boilers  for  f4,350.  The  Walker 
Manufacturing  Company,  of  Cleveland,  O.,  got  the  contract  for 
two  generators  of  400  kilowatts,  each  at  f  15,849.  The  Soutbworth 
Foundry  and  Machine  Company,  of  Philadelphia,  received  the  con- 
tract for  two  600  horse-power  engines  at  f  16,400.  Twenty  passenger 
cars,  48  feet  long,  and  provided  with  electric  motors,  were  ordered 
of  the  Pullman  Palace  Car  Company,  at  $3,200  each.  The  trustees 
authorized  Chief  Engineer  Martin  to  advertise  for  bids  for  an  ex- 
tension of  the  power  bouse  adequate  to  receive  the  additional 
machinery.  This  machinery  ordered  is  for  the  electrical  equipment 
for  switching  trains  at  the  terminals. 


Bids  for  the  machinery  and  electrical  equipment  for  the  new 
Bascule  bridge  at  N.  Halsted  street,  Chicago,  were  opened  on  May 
11.  The  machinery  bids  were  as  follows:  Vulcan  Iron  Works,  Chi- 
cago, f  12,936:  Chas.  Kaestner&  Co.,  915.845. 

Tbe  bids  for  electrical  work  were  as  follows:  General  Electric 
Company,  r7,000;  Geo.  P.  Nichols  &  Bro.,  96,27-2.50;  Vulcan  Iron 
Works  Company,  95,379. 

The  contract  for  the  substructure  had  previously  been  let  to  Wil- 
son &  Jackson,  Chicago,  and  for  the  superstructure  to  tbe  King 
Bridge  Company,  Cleveland.  This  is  to  be  one  the  finest  equipped 
bridges  in  the  city,  and  is  to  be  of  the  same  pattern  as  the  Metro- 
politan Elevated  bridge  at  Jackson  street,  which  is  working  so  suc- 
cessfully. --...■     ...1        .• 


In  a  neat  little  pamphlet  issued  by  tbe  Standard  Paint  Company, 
2  Liberty  street.  New  York,  the  method  of  applying  "P.  &  B. 
Ruberoid"  car  roofing  is  described.  This  material  has  as  a  founda- 
tion the  best  felt  manufactured,  and  this  is  saturated  with  the 
"P.  &  B."  water  and  acid  proof  composition.  It  is  a  per-fect  non- 
conductor, is  not  affected  by  changes  of  temperature,  is  permanently 
pliable  and  elastic,  is  easily  applied  and  is  claimed  to  have  as 
long  a  life  as  the  car  itself.  It  is  put  up  in  rolls  60  inches  wide,  each 
roll  containing  enough  to  cover  a  car.  The  same  material  has  been 
successfully  used  in  refrigerator  cars  between  the  floors.  The  "P. 
&  B."  insulating  papers  are  also  used  extensively  in  refrigerator 
car  insulation,  the  Merchants'  Despatch  Transportation  Company 
alone  having  bought  over  1,.500,000  square  feet  of  it  since  Jan.  1, 
1895.  The  "P.  &  B.  Ruberoid"  roofing  for  buildings  is  put  up  in 
rolls  36  inches  wide,  containing  216  square  feet  and  is  claimed  to  out- 
last metal  roofs.  Its  use  is  advocated  for  •x>und  houses,  train 
sheds,  boiler  houses,  etc. . 
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The  Tedrick  &  Ayer  Company.  10i)l  Hamilton  St.,  Philadelphia, 
who  manufacture  the  well  known  belt  driven  air  compressors, 
advocate  the  use  of  these  compressors  "in  series."  which  is  accom- 
plished by  setting  the  automatic  reKulatinK  devices  on  the  machines 
at  slightly  dilTerent  pressures,  the  lowest  one  being  set  at  the 
minimum  pressure  desired.  The  others  are  set  between  this  uiini- 
inum,  and  th«  maximum,  so  that  they  take  up  their  work  in  suc- 
cession and  keep  at  it  until  the  maximum  pressure  is  reached,  each 
one  stopping  in  turn,  and  remaining  idle  until  more  air  is  required. 
This  is  claimed  to  be  a  very  decided  advantage  in  installing  an  air 
plaqt.  One  machine  can  at  first  l>e  installed,  and  when  the  require- 
ments call  for  more  air.  another  of,  the  same  kind  can  ha  at- 
tached to  the  main  conveying  the  air  to  the  receiver,  not  in  any 
way  impairing  the  utility  of  the  first  machine,  and  this  process  of 
adding  machines  continued  as  long  as  the  demand  for  air  increases. 
This  plan  has  the  advantage  that  should  any  machine  become  worn 
and  require  repairing,  that  particular  machine  can  be  disconnected 
and  not  seriously  cripple  the  series.  It  is  urged  that  even  t)r  large 
plants  these  belt  compressors  are  economical,  as  they  derive  their 
power  from  the  large  shop  engine,  which  is  ordinarily  more  eco- 
nomical than  the  much  smaller  steam  cylinder  of  a  steam  driven 
air  c3mprersor. 


©itr  pirrrtortj 


Spencer  Miller,  Engineer  of  the  Cableway  Department  of  the 
l.idgerwood  Manufacturing  Company,  New  York  Citv,  has  returned 
from  a  four  months'  visit  to  Europe  much  improved  in  health  and 
bringing  with  him  all  the  American  rights  under  the  patents  of  the 
Temperly  Transporter  which  the  l.idgerwood  Company  will  imme- 
diately place  upon  the  market.  The  Transporter  is  a  hoisting  and 
conveying  device  employing  a  suspended  beam  as  a  trackway.  The 
chief  points  in  its  favor  are  simplicity  in  operation,  low  cost  and 
extreme  flexibility.  No  skill  whatever  is  required  to  operate  the 
apparatus.  About  ,'iOO  transporters  have  already  been  made  and 
the  device  has  therefore  passed  through  its  experimental  stage. 
The  British  Admiralty  have  adopted  it  for  coaling  battleships,  hav- 
ing recently  purchased  nearly  100  of  them.  Mr.  Miller  also  secured 
a  contract  in  Paris  from  the  new  Panama  Canal  Company,  for  seven 
cableways  which  were  shipped  April  IJO,  to  Panama.  Mr 
Miller  has  recently  had  a  ditent  granted  him  for  a  novel 
form  of  scoop  bucket,  which  has  been  thoroughly  tested,  and 
has  proved  entirely  satisfactory  in  loan  and  sand.  It  is  employed 
on  a  cableway.  The  bucket  is  Ijwered  to  the  toe  of  the  s;»nd  bank, 
and  the  carriage  is. run  ahead  so  that  the  draw  of  the  hoist  rope  is 
approximately  parallel  with  the  slope  of  the  bank  and  the  bucket 
is  drawn  up,  thereby  filling  it.  If  the  material  be  soft  the  bucket 
will  fill  without  guidance,  but  in  harder  material  the  bucket  has  to 
be  guided  by  a  man  following  it.  The  bucket  is  then  conveyed 
back  to  the  place  of  dumping,  and  by  virtue  of  lowering  the  bucket 
it  is  overturned  and  the  load  spilled.  Mr.  Miller  has  also  bad  an- 
other patent  granted  him  for  a  novel  form  of  aerial  dumping  de- 
vice. 


Messrs.  S.  T.  Wellman,  .T.  W.  Seaver  and  C.  H.  Wellman  an 
nounce  that  they  have  associated  themselves  together  under  the 
name  of  the  Wellman.  Seaver  Engineering  Company,  with  oflices 
m  the  New  England  Building,  Cleveland,  O.  They  expect  to  make 
specialties  of  the  following  lines  of  construction.  Bessemer  and 
open  hearth  steel  plants,  including  the  most  modern  furnaces  and 
rolling  mills  and  special  electric,  hydraulic  and  pneumatic  machin- 
ery for  the  economical  handling  of  material  in  and  around  the 
works:  manufacturing  and  mill  buildings  of  every  description,  de 
signed  with  special  reference  to  economical  and  substantial  con 
struction;  coal  handling  and  storage  plants. 

They  are  the  owners  of  the  Wellman  Patent  Rolling  Open  Hearth 
Steel  Melting  Furnace,  which  is  now  in  operation  at  the  works  of 
the  Illinois  Steel  Company,  South  Chicago,  III.,  and  at  the  Stand- 
ard Steel  Works.  Burnbam,  Pa.  They  also  own  the  AVellman  pat- 
ent method  and  machine  for  charging  open  hearth  furnaces,  in  u>-e 
at  both  the  above  works  as  well  as  in  the  Homestead  Steel  Works 
of  the  Carnegie  Steel  Company,  and  the  Pencoyd  Iron  Works, 
Philadelphia,  Fa,  They  own  the  exclusive  right  to  manufacture 
the  Seaver  Patent  Coal  Elevator. 

Complete  plans,  specifications,  and  estimates  for  work  will  be 
furnished  in  any  of  these  lines  and  they  are  prepared  to  take  con- 
tracts for  the  same,  erected  and  in  working  order,  or  will  furnish 
the  drawings  and  superintend  the  construction  for  parties  desiring 
to  do  their  own  work.  They  will  act  as  Consulting  Engineers  for 
steel  works  desiring  their  services  in  that  capacity.  The  well-known 
metallurgist  chemist,  Mr.  Geo.  W.  Goetz,  of  21!)  Thirty-Fourth 
Street,  Milwaukee,  Wis.,  is  as.sociated  with  the  company. 


OF  OFFICIAL  CHANGES  IN  MAT. 
We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  buch  changes  is  solicited. 

liiitUr  ,t  Pittsburg.— "P.  E.  House  has  been  appointed  Chief  Eng- 
neer. 

Boston  <fr  .V«(«r.— Mr.  P.  M.  Hammett  has lieen  appointed  Division 
Master  Mechanic,  vice  A.  B.  Barrett,  at  Boston.      Mr.  D.  A.  Smith 
is  appointed  Master  Mechanic  of  Eastern.  Western  and  Northern  - 
divisions,  with  headquarters  at  Somerville. 

Baithnorr  d:  O/iio.— Mr.  I.  N-  Kalbaugh  has  been  promoted  to 
the  position  of  Division  Superintendent  of  .Motive  Power,  with 
headquarters  at  Baltimore,  vice  A.  .T.  Cromwell,  resigned.  Master 
Mechanic  Thomas  Trezise  has  been  transferred  to  the  Pittsburg 
division  with  otBce  at  Pittsburg  and  is  succeeded  at  Philadelphia 
by  K.  T.  White. 

Cliicm/o.  Peoria  A  St.  Louis.— yir.  F.  W.  Huidekoper  has  been 
elected  President,  vice  Mr.  H.  W.  Putnam.  .Ir. 

Chicago.  Lake  Shore  A  Easter)!.  — C.  J.  Clillord   is  appointed  Su- 

eerintendent  of    Motive    Power,  and   E.    B.     Smith    Master    Car 
tuiUler.  reportine  to  Mr.  Clifford, 

Chattanooga  Southern. — Mr.  H.  A.  V.  Post,  of  New  York,  has 
been  chosen  President.  Mr.  .Joseph  W.  Burke  has  retired  from  the 
position  of  receiver.  Mr.  M.  F.  Bonzano  has  been  appointed 
(ieneral  Manager,  with  headquarters  at  Chattanooga. 

Clercland.  Cincinnati.  Chicoj/o  A  St.  Lonis.— Mr.  W.  A.  Btll 
his  )>een  appointed  Master  Mechanic  at  Louisville,  Ky.  Mr.  F.  .1. 
Zerbee  has  been  appointed  Master  Mechanic  at  Wabash.  Ind.,  vice 
C.  H.  Doebler,  resigned. 

iJrlau'ftre.  Lackairanna  A  Western.— iAr.  Wm.  S.  Sloan,  Second 
Vice-President,  died  on  May  11. 

Delaware.  Susquehanna  A  Srhuylk-ilL— 'Sir.  A.  .1.  Bel tz  has  re- 
signfd  as  Master  Mechanic  at  Drifton,  Pa. 

Delauare  &  Ilml.ion  Canal  Co. — Mr.  Bernard  Vogle  has  been  ap- 
pointed Mechanical  Engineer,  with  office  at  (ireen  Island,  N   Y. 

(Uilf  &  lntersl(tte. — W.  A.  Meagher  has  been  appointed  Master 
Mechanic,  with  office  at  Galveston. 

(falreston,  Houston  A  Henderson.— "Mr.  J.  H.  Hill  has  lieen  ap- 
pointed General  Manager,  with  headquarters  at  Galveston,  Tex. 

Grand  Trunk. — Mr.  Adolph  Butze  has  l)een  appointed  General 
Purchasing  .\gent.  Mr.  Wm.  McWood,  formerly  Assistant  Me- 
chanical Superintendent,  has  been  appointed  Superintendent  of 
the  Car  Department  with  headquarters  at  Montreal. 

Interoceanic. — Mr.  E.  V.  Sedgwick  has  been  appointed  Superin- 
tendent of  Motive  Power  and  Superintendent  of  Transportation. 

Knoxville,  Cumberland  Gap  A  Loui.iville .—^Ir.  H.  G.  Fraser, 
Purchasing  Aeent,  has  resigned  and  the  office  is  abolished. 

Kansas  City  Brit  A  Kansas  City  Union. — Mr.  E.  S.  Washburn 
has  been  chosen  President,  to  succeed  G.  H.  Nettleton,  deceased. 

Louisville,  Evansville  &  St.  /.ouia.— I'urchasing  Agent  H.  W. 
Matters  has  lesigned. 

Louisrillc,  Evansville  A  St.  Louis  Consolidated. — Mr.  Geo.  T. 
Jarvis.  Receiver,  will  also  act  as  General  Manager. 

Litchfield,  Carrolton  &  Western.— Mr.  Joseph  Dickson  has  been 
appointed  Receiver,  vice  C.  H.  Bosworth,  resigned. 

Mexican  Central.— Mr.  W.  Cockfield  has  been  appointed  Master 
Mechanic  at  San  Luis. 

Marahfield  A  Southeastern.— Mr.  Chas.  H.  Grundy  has  been  ap- 
pointed General  Manager,  with  headquarters  at  Marshfield.  Wis. 

.Michigan  Central. — .Mr.  E.  I).  Browner,  Master  Car  Builder,  has 
been  appointed  Assistant  ."Superintendent  of  Motive  Power,  with 
headquarters  at  Detroit.  Mr.  J.  T.  Hennessy  has  been  appointed 
Division  Master  Mechanic  at  Jackson.  Peter  Miller  has  been  ap- 
pointed Master  Mechanic. 

Sorfolk  A  Virginia  Beach. — Mr.  O.  E.  Smith  has  been  appointed 
Receiver. 

New  Orleans  <t  Western.— Mr.  Chas.  E.  Levy  has  been  chosen 
President. 

yeie  England. — Mr.  J.  T.  Odell  has  resigned  the  position  of  Sec- 
ond Vice-President  and  General  Manager. 

Sorthern  Pacific  Railroad. — G.  W.  Dickenson  has  been  appointed 
(reneral  Manager,  with  headquarters  at  Tacoma,  Wash.  Geo.  H. 
Earle  is  Secretary  to  Receivers,  with  office  at  St.  Paul.  Minn.  W.  L. 
Dirling  has  been'  appointed  Chief  P^ngineer.  with  office  at  St.  Paul, 
vice  E.  H.  McHenry. 

Ohio  .Southern— Genera.]  Manager  A.  .S.  Dunham  has  resigned. 

Ohio  iftrcr.— Walter  Layman  has  been  appointed  Master 
Mechanic,  vice  A.  L.  Courtrite,  resigned. 

Penn.fylvania. — J.  M.  Wallis.  Superintendent  of  Motive  Power, 
is  appointed  Acting  (ieneral  Superintendent  of  Division  during 
disability  of  Superintendent  F.  L.  Sheppard. 

Saginaw,  Tu,tct>la  &  Huron. — Sanford  Keeler  has  resigned  as 
General  .Manager.  The  President,  William  L.  Webber,  assumes 
the  title  of  that  office. 

St.  I^ouis,  Belleville  A  Southern.— Mr.  W.  J.  Karner,  General 
Manager,  has  resigned,  and  the  position  is  abolished. 

SI.  Louis  A  San  Francisco. — Mr.  Aldace  F.  Walker  has  resigned 
as  Receiver  and  Mr.  John  J.  McCook  is  now  sole  Receiver. 

Wabash.— C.  H.  Doebler  is  appointed  Master  Mechanic  at  Fort 
Wayne,  Ind. 

West  Shore.— Mr.  J.  D.  Layng,  General  Manager,  has  also  l>een 
made  Second  Vice-President. 


^mplotjmtnt 


A  yoang  man  desirous  of  advancing,  is  open  for  engagement  as 
Purchasing  Agent  or  General  Storekeeper;  nas  had  about  six  years 
experience  as  general  storekeeper,  also  .several  years  experience 
with  Mechanical  Department  accounts.  He  is  strictly  sober,  can 
furnish  Al  references.  Address  Storekeeper,  care  American 
Engineek  and  Car  Builder. 
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KASTBB  CAS  BUHDEBS'  ASSOCIATIO  '. 

Proceedinga  of  the  Thirtieth  Annual  Convention 


The  thirtieth  annual  convention  of  the  Master  Car  Buildera' 
Association  was  called  to  order  at  Cjngress  Hall,  SaratORO.  N.  Y. . 
June  17,  1896,  at  9.30  a.  m..  President  Leniz  in  the  chair.  After 
an  opening  prayer  by  a  local  pastor.  Col.  H.  8.  Haines  made  an 
interesting  address,  in  which  he  dwelt  at  considerable  length  on 
the  progress  in  car  construction  since  the  days  when  passenger 
cars  were  little  better  than  the  cabooses  of  to-day.  He  said  that 
the  master  car  builder  of  to-day  must  be  an  engineer,  an  architect 
.  and  an  artist  in  order  to  produce  the  magnificent,  safe  and  com- 
fortable passenger  equipment  of  to-day.  In  freight-car  construc- 
tion the  great  reduction  of  dead  weight  m  proportion  to  load,  is  to 
be  credited  to  the  master  car  builders  and  i-till  fuither  progress  in 
this  direction  is  desirable  in  both  freight  and  passenger  ei|uipment. 
With  the  high  speeds  desired  to-day,  the  capacity  of  the  most 
powerful  locomotives  is  taxed  to  haul  the  trains  rrquired  and  if 
the  weights  of  cars  could  be  so  reduced  as  to  enable  a  locomotive 
to  haul  six  cars  where  five  are  now  pulled,  the  gain  would  be  a 
dtcided  advantage. 

He  was  followed  by  Pre<»ident  Lentz.  who  made  his  annual  ad- 
dress. In  it  he  said  that  in  the  12  months  from  June,  I89.~).  to  June, 
1896.  there  had  been  100  per  cent,  more  cars  built  and  contracUjd 
for  ihan  in  the  preceding  12  months.  He  congratulated  the  associa- 
tion on  the  fact  that  its  standards  had  been  better  obsprved  tbisyeir 
than  at  any  time  in  the  past.  The  code  of  rules  reconstructed  on  the 
lines  suggested  by  the  Southern  and  Southwestern  Railroad  Club 
would  be  offered  to  the  association  for  adoption.  One  striking 
suggestion  he  made  was  in  relation  to  the  decisions  of  the  Arbi- 
tration Committee.  Last  year  the  committee  passed  on  HHO  cases, 
of  which  two  roads  were  interested  in  19.  As  these  decLions  in- 
volved much  labor  and  expense  he  recommended  that  a  road  tak- 
ing a  rate  to  the  committee  should  remit  with  the  papers  and  cor- 
respondence relating  thereto  a  check  for  $10.00.  which  would  be 
deposited  in  the  treasury  of  the  association. 

The  s'  cretary's  report  showed  a  total  membership  last  year  of 
372  and  at  the  present  time  of  388.  There  are  seven  additional 
roads  represented  in  the  association,  and  the  otal  cars  represented 
at  present  number  1,209.291,  The  cash  received  by  the  secretary 
daring  tha  year  was  |8.979.  The  treasurer's  n  port  shows  a  bal- 
ance on  hand  June  11,  1895,  of  $4,916.22,  and  on  June  16,  1896  ,of 
$5,509.91. 

The  dues  for  the  year  are  fixed  at  $5.00,  as  heretofore. 

The  Auditing  Comniittee  was  appointed  as  follows:  E.  W. 
Grieves,  J.  N.  Barr,  T.  Fildes.  They  reported  later  that  all  ac- 
counts had  been  found  correct. 

Committees  on  resolutions,  nominations  and  obituaries  were 
also  appointed. 

Under  the  subject  of  new  business,  Mr.  F.  W.  Lane  was  elected 
an  associate  member.  It  was  dccideded  to  hold  two  sessions  of 
the  convention  per  day.  The  formality  of  a  roll  call  will  be  dis- 
pensed with  at  future  conventions  and  members  requested  to  turn 
in  their  names  on  cards  to  be  provided  by  the  secretary.  The 
question  of  the  proper  loading  of  logs  and  rails  on  cars  is  so  press- 
ing that  a  committee  was  appointed  to  report  at  a  late  session  of 
this  convention.  The  committee  consists  of  Messrs.  Leeds, 
Bush,  Lewis,  Day,  Stark,  Haskell  and  Coller. 

A  resolution  strongly  endorsing  the  timber  tests  conducted  by 
the  Forestry  Division  of  the  U.  S.  Department  of  Agriculture 
was  passtd  unanimously.  The  New  York  Central  &  Hudson 
River  Railroad  extended  the  courtesy  of  transportation  to  mem- 


bers, and  the  Delaware  &  Hudson  Canal  Company  tendered  an 
excursion  to  Lake  George  for  Saturdav  to  members  and  friends. 
These  courtegie>8  were  duly  acknowledged. 

A  letter  was  read  from  the  Master  Blacksmiths'  Assoenatiem, 
asking  that  members  urge  their  Master  Blacksmiths'  Convention 
be  held  in  Chicago  in  September.  The  communication  was 
favorably  received  and  members  urged  to  act  in  accordance  with 
i.s requeat.'  •  •        ..:%... 

TViple  Valve  Te»t8. 

ThfijiaBprts  of  committees  were  next  taken  up.    The  first  one 
that  on  '•  Triple  Valve  Tests."'    The  committee  is  a 
ndiug  o<i^  as'd  it  explained  'that  it  had  received  no  valves  for 
t  during  the'3rear  and  therefore  had  no  report  to  make. 

W.kfel  and  Track  Oages. 
The  Cornmittee  on   SlaD^ard   Wiieel  and  Track  Gages,  which 
-^..S4ipp<  inted  t(^  co-^mta  with  a  committee  of  the  American 
RMiwav  A^R  iciation,  repUrt^  that  (Mrlain  tests  were  iu  progress 
and  thht  no  report  couldjp^  made  at  this  session. 

.  i)r--  TeA of  Ail  Brake  Hoae.  ^-    .''-■vV 

The  noobliow -hflimg  arrived,  topical  discussions  were  takes 
up.  under  a  rule  which  allowed  ten  minutes  only  to  each  topic, 
unless  the  time  was  extended  by  a  vote  o'  the  associaHon.  The 
first  subject  was  ''Tests  of  Air-Brake  Hosp."  Mr.  Barr  opened 
the  discussion  by  stating  that  he  had  for  some  time  been  testing 
hose  by  fixing  one  end  and  attaching  the  other  to  a  moving  cross- 
head  which  traveled  far  enough  to  give  the  ht  se  an  amount  of 
distortion  almost  sufficient  lo  kink  it.  DiflFerent  brands  of  hoee 
varied  to  such  an  extent  that  the  range  of  endurance  was  from 
300  to  2.800  hours.  The  hose  almost  invariably  failed  near  the 
nipple.  While  not  convinced  that  this  form  of  test  is  all  that  is 
desired.  Mr.  Barr  is  of  the  opinion  the  results  show  cleat ly  that 
in  the  effort  to  make  hose  that  will  stand  700  pounds'  pressure, 
the  manufacturers  have  made  the  hose  too  stiff  and  inelastic.  He 
is  now  trj-ing  cotton-covered  hose  capable  of  standing  300  pounds 
air  pressure  and  of  much  more  elastic  nature  than  the  common 
hose.  Numerous  questions  were  askeni  by  members,  in  answer- 
ing which  Mr  Barr  stated  that  the  failures  at  the  end  e^mpared 
to  those  in  the  middle  were  as  4  to  1.  Mr.  Schrojer  considered 
that  the  quality  of  the  rubber  determined  the  flexibility  and  du- 
rability of  the  hoee.  .-•  , -■  . . '. 
Pressed  Steel  Trucks.                '    "    '      '    ' 

The  next  subject  was  "  Pressed  Steel  Trucks."  Mr.  Higgins 
said  that  there  were  90.000  pressed  steel  trucks  in  service  in  this 
ccuntiy  and  that  the  type  had  passed  beyord  the  experimental 
stage.  Among  the  advantages  of  the  pressed  strei  truck  he 
enumerated  the  decreased  weight,  fewer  pans,  less  liability  of 
getting  out  of  fquare,  and  improved  riding  of  cars.  The  saving 
in  weicht  varied  from  almost  nothing  to  as  much  as  2.000  pounds, 
according  to  the  design  of  the  diamond-frame  truck  to  which  it 
is  compared.  The  fewer  parts  meant  a  saving  in  the  cost  of  in- 
spection and  repairs,  and  the  squareness  of  the  truck  resulted  in 
fewer  sharp  wheel  flanges  and  easier  haulage.  The  improved 
riding  of  the  cars,  due  in  part  to  placing  the  springs  over  the  axle- 
box,  is  attested  by  tlie  disposition  of  the  train  men  to  inde  on  such 
cars  when  not  in  the  caboose.  The  claim  for  reduc«>d  cost  of  re- 
pairs is  supported  by  several  cases,  in  one  of  which  only  $1  was 
sp>ent  on  these  trucks  for  every  $10  expended  in  repairs  to  an 
equal  number  of  diamond  trucks.  The  two  kinds  of  trucks  were 
in  the  same  service,  but  the  pressed  steel  trucks  were  only  one 
year  old  while  the  others  were  three  yea? s  old.  The  arguments 
in  favor  of  the  diamond-frame  truck  are  the  saving  in  first 
cost,  repairs  more  easily  made  after  wrecks,  greater  facility  for 
inspection  of  wheels,  and  the  ease  with  which  wheels  can  be 
changed.  Of  these  the  facility  for  inspection  and  reduced  first 
cost  are  admitted,  but  the  experience  of  Mr.  Higgins  is  that  the 
pressed  steel  trucks  come  out  of  wrecks  in  better  shape,  and  that 
it  frequently  happens  that  e^rs  so  equipped  can  be  hauled  from  a 
wreck  on  their  own  trucks  when  diamond  trucks  are  a  total  wreck. 
The  difference  in  the  cost  of  changing  wheels  he  also  considers  to 
be  less  than  is  generally  supposed.  For  large  esapacity  oars, 
the  pressed  steel  truck  seems  to  be  far  in  the  lead.    There  is.  fur- 
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thermore,  a  possibility  cf  arrivinj?  at  a  standard  truck  through 
this  type. 

Mr.  Sanderson  had  tried  pressed  steel  trucks  in  heavy  service, 
and  the  resuhs  were  not  satisfactory.  He  does  not  consider  that 
a  modern  pressed  steel  truck  should  be  compared  with  old  dia 
niond  trucks,  but  with  the  most  modern  and  best  designed  of  that 
type.  The  changing  of  wheels  at  small  interchange  points  he 
held  to  be  a  difficult  matter  wiih  pressed  steel  trucks.  Mr. 
Rhodes  called  attention  to  the  fact  that  in  modern  diamond- 
frame  trucks  the  number  of  parts  had  been  generally  reduced. 
Break- in-Twos. 

The  next  subject  discussed  was  "Break-in-twoe."  Mr.  Waitt 
started  the  di>cussion  by  stating  that  he  had  been  investigating 
the  matter  on  the  Lake  Shore  road  and  had  regular  reports  of  all 
break-in-twos,  whether  resulting  in  damage  or  not.  and  he 
had  found  that  for  the  first  five  months  of  189<i  the  number  had 
been  467.  This  included  yard  and  road  service.  (.>f  these  break- 
ages 4.j  jier  cent,  were  between  cars  e()uipp<d  with  link-and-pin 
couplers  or  where  an  M.  C.  B.  coupler  and  a  Imk-and-pin  bar 
were  coupled  together.  Knuckle  opening  in  M.  C.  B.  bars  was 
responsible  for  2(5i  jier  cent,  of  the  total  failures  and  31  per  cent, 
were  caused  by  the  l>ar  pulling  out  through  either  a  tail  l>olt  or 
its  key  breaking  or  the  latter  falling  out.  The  remaining  li  |>er 
cent,  of  breakages  were  from  miscellaneous  causes.  Of  the  fail- 
ures from  knuckle  opening  he  had  found  must  of  them  due  t>t>  a 
bad  adjustment  of  the  iinlucking  gear,  there  not  being  slack 
enough  in  tlie  chain.  He  had  made  it  a  rule  that  all  coupler 
chains  should  have  at  least  3i  inches  slack  iu  the  normal  position 
and  3  inches  if  possible. 

Mr.  Day  said  that  his  road  used  only  the  Janney.  and  he  could 
only  speak  of  that  bar,  but  he  had  found  that  the  old  small  un- 
locking pin  never  gave  any  tr<>uble,  while  the  later  and  larger  pin 
frequently  jumped  and  allowed  the  coupler  knuckle  to  open .  Mr. 
Sanderson  said  their  greatest  trouble  was  with  locks  jumping  up 
on  M.  C.  B.  couplers  on  the  back  end  of  tenders.  Mr.  F.  H, 
Soule  says  that  the  pin  will  also  cr»  ep  up.  The  latest  Janney  lock 
gives  no  trouble  whatever.  He  found  the  most  expensive  break- 
ages due  to  failure  of  tail  pins  and  that  pocket  drawbars  were  all 
right.  Mr.  Leeds  said  tliat  his  greatest  troubles  with  the  tail 
pins  occured  where  pins  U  inches  or  1}  inches  in  diameter  had 
been  substituted  in  interchange  for  the  regular  2-inch  pins.  Mr. 
Rhodes  considered  manufacturers  should  give  attention  to  the 
lifting  or  jumping  of  locks,  and  also  lo  the  unlocking  of  couplers 
with  toggles  on  the  locks  that  could  be  o|)erated  by  a  severe 
shock  on  the  other  end  of  the  car.  Mr.  Barr  also  receives  reports 
of  all  break-in-twos  on  his  road  and  endorse*!  wh;  t  had  been  ?aid 
about  pins  creeping  up  and  jumping.  He  found  four  times 
as  many  failures  of  this  kind  in  M.  C.  B.  bars  as  in  link-and-pin 
bars.  Mr.  Potter  said  it  was  the  duty  of  the  members  lo  place  all 
available  information  In  the  hands  of  the  manufacturers,  for  the 
railroads  alone  had  the  benefits  of  experience  in  the  use  of  the 
bars.  Mr.  Bronner  said  that  the  experience  of  the  Michigan 
Central  had  led  them  to  devote  more  attention  to  the  mainten- 
ance of  the  unlocking  gear.  The  subject  was  finally  disposed  of 
by  making  it  a  subject  for  a  committee  to  report  on  next  year. 
frotevtive  Paiiifn. 

A  short  difcussion  took  place  on  the  kind  of  paint  best  suited  to 
the  protection  of  trucks  from  rust,  but  Mr.  Barr  cut  it  short  with 
the  sensible  suggestion  that  as  the  only  trouble  occurred  from 
the  salt  drippings  from  refrigerator  cars,  it  would  be  easier  to 
keep  the  drippings  oflf  the  trucks  than  to  protect  them  by  paint 
or  japan. 

Stiind<tr<ls  and  Hei-ominemled  Practice. 

At  the  afternoon  session  the  first  report  to  l)e  read  was  that  on 
the  changes  in  standards  and  reconi  mended  practice.  A  summarr  of 
the  report  is  found  elsewhere  in  this  issue,  and  the  recommenrla- 
tions  of  the  committee  were  endorsed  with  a  few  minor  changes 
in  wording,  and  ordered  8ubmitte<l  to  letter  ballot. 
Mounting  ll7iee/». 

The  report  on  "  Mmnting  Wheels,"  also  published  on  an- 
other page,  was  discussed  briefly,  particularly  as  to  the  need  of 
the  •  •  reference  gage,"  and  finally  ordered  submitted  to  letter  baUpt. 
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The  report  on  "  Metal  Under  Frames  for  Freight  Cars  "  was 
read  and  the  dis  -ussion  postponed  until  a  later  session. 

THURSDAY'S  SESSION. 

This  session  opened  by  the  secretary  rrading  a  letter  from  Mr. 
R.  H.  Wilbur,  of  the  Lehigh  Valley  Railroad,  accompanied  by  con- 
siderable inter  :sting  correspondence  relating  to  the  op3ralion  of 
English  railway  clearance  houses  for  rolling  stx>ck,  and  the 
methods  of  inspecting  and  interchanging  cars  in  England. 
Locution  of  Air-Brake  Cylinders. 

The  report  on  the  "L  .cation  of  Air- Brake  Cylinders  on  Freight 
Cars,'"  an  abstract  of  which  we  will  publish  next  month,  was 
next  read.  This  report  advocates  that  cylinders  on  all  freight 
cars,  where  possible,'  he  located  approximately  under  one  of  the 
side  sills,  and  many  members  opposed  it  in  the  belief  that  the 
rods  and  levers  cannot  be  made  uniform.  On  the  other  hand 
there  were  several  members  who  appreciated  the  convenience  it 
atTords  for  repairs  and  favored  the  recommendations.  The  dis- 
cussion was  cut  short  by  the  special  order  of  business  at  10 
o'clock — the  rules  of  interchange. 

Rulex  of  Interchange. 

Mr.  Adams  introduced  the  subject  by  giving  the  history  of  the 
inception  of  interchange  agreements,  and  introduced  Mr.  John 
Mullen,  now  Fresidnt  of  the  Connecticut  River  Railroad,  who 
presided  at  the  first  meeting  call<?d  for  the  purpose.  He  made  a 
brief  address.  The  report  of  the  Arbitration  Committee  was  then 
read  and  used  as  a  basis  for  revision,  and  as  this  report  was 
framed  on  the  rules  outlined  by  the  committee  of  21,  the  work  of 
revision  was,  of  course,  conducted  on  the  lines  of  owner's  respon- 
sibility. The  entire  code  as  recommended  by  the  Arbitration 
Committee  was  passed  without  change  except  in  two  paragraphs, 
which  changes  the  committee  itself  suggested.  Other  changes 
were  proposed  by  members,  hut  they  were  voted  down  with  great 
regularity.  The  first  of  the  two  changes  made  was  the  striking 
out  of  the  clause  fixing  the  responsibility  for  cars  destroyed  upon 
tracks  of  roads  not  members  of  the  association,  upon  the  deliver- 
ing road.  The  second  change  was  to  add  a  clause  to  Rule  .')  (new 
code)  by  which  switching  roads  are  made  respont-iblo  for  new  de- 
fects which  occur  on  cars  while  in  their  position,  and  they  are 
prevented  from  rentlering  bills  for  parts  broken  (m  their  roads. 
The  prices  given  in  the  committee's  report  were  revised  by  a 
special  committee  that  reported  at  a  later  session.  It  was  also 
decided  that  rulings  of  ihe  Arbitration  Committee  during  the 
year  on  points  not  fully  covered  by  the  rules  should  be  in  equal 
force  with  the  regular  rules  until  the  end  of  the  year. 
The  Metric  System. 

Xoon-hour  discussions  were  next  taken  up.  the  metric  systf  m 
of  weights  and  measures  being  the  first  subject.  Mr.  Hi^gius  stated 
tKat  Wm.  Sellers  &  Company  had  used  the  system  in  its  injector 
department  for  3t)  years  and  did  not  consider  itatucctss.  Several 
other  members  spoke  against  the  system  and  finally  the  associa- 
tion adopted  a  resolution  condemning  any  obligatory  use  of  the 
system,  such  resolution  to  be  sent  to  the  committees  and  individ- 
uals in  Congre?-8  interested  in  the  bills  which  are  at  present 
before  that  body. 

Double  Buffer  Blocks. 

The  use  of  double  buffer  blocks  in  connection  with  M.  C.  B. 
couplers  was  next  discussed.  Mr.  E.  D.  Bronner  advocated 
them,  claiming  that  the  cost  is  about  $.5  per  car  and  the  reduced 
cost  of  maintenance  of  the  draft  gear  will  offset  this.  The  horn 
of  the  coupler  is  not  suited  to  take  the  buffing  strains,  as  it  is  not  in 
direct  line  and  is  not  of  sufficient  area.  Properly  placed  the  buffer 
blocks  had  not  in  Mr.  Bronner's  experience  given  any  trouble  in 
c  mpling  on  curv»>s.  Mr.  Sanderson  thought  the  buffers  the 
cheapest  thing  available  to  take  the  bufl'ing  strains.  Mr.  Rhodes 
said  that  before  the  M.  C.  B.  couplers  had  been  adopted  the 
buffer  blocks  were  used  in  the  East  and  were  only  kept  off  Western 
equipment  because  of  the  prejudice  against  them,  they  being 
known  as  "  man-killers."  When  the  M.  C.  B.  coupler  was 
adopted  the  Western  roads  hoped  to  be  able  to  employ  the  buffer 
blocks,  but  the  Eastern  lines  discarded  them  at  this  time, 
and    managers     o{     Western     lines      quoted      this     action 
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as  a  reason  why  they  should  not  put  them  on.  Tlie  C 
B.  &  Q.  R.  R.  dfcided  a  few  months  ago  tbat  all  its  cars  with 
M.  C.B.  couplers  should  he  tilted  with  buffer  blocks.  Mr.  Mitchell 
said  that  of  the  44,000  freight  cars  owned  by  the  Erie  Railroad 
only  about  2,000  cars  were  without  buffer  blocks,  and  it  was  a  very 
unusual  thing  to  have  an  M.  C.  B.  coupler  head  broken  off  any 
of  their  own  car?.  Mr.  Schroyer  believes  in  buffer  blocks.  Ex- 
periments made  by  him  show  that  a  drawbar  spring  of  20,000 
pounds  rapacity  is  entirely  compressed  by  a  car  and  its  load  hav- 
in.;  a  total  weight  of  40,000  pounds  striking  a  car  of  the  same 
weight  at  a  speed  of  four  miles  per  hour.  As  these  speeds  are 
exceeded  m nearly  every  switching  movement,  the  need  of  buf- 
fers is  apparent.  A  vote  was  passed  to  the  effect  that  the  ijufs- 
tifn  of  the  use  of  buffer  blocks  in  connection  with  M.  C.  B. 
couplers  should  be  submitted  to  letter  ballot  for  recommended 

practice. 

Location  of  Air-Brake  Cylinders. 

The  afternoon  session  opened  with  a  continuance  of  the  dis- 
cussion on  the  leport  on  the  location  of  air-brake  cylinders.  Mrt 
Rhodes  described  some  experiments  being  carried  out  on  the  C,  B- 
&  Q.  R.  R.,  in  which  a  plain  tee  was  plactd  in  the  train  pipe 
instead  of  the  drain  cup.  and  the  cup  itself  locati  d  at  an  angle  in 
the  branch  pipe  and  so  designed  that  the  screen  can  be  readily 
removed  for  cleaning.  Mr.  Rhodes  stated  that  he  was  not  sure  of 
the  wisdom  of  making  any  change,  but  gave  the  description  as  a 
matter  of  possible  interest.  Mr.  Cloud  was  requested  to  state  the 
view  of  the  manufacturers  in  regard  to  the  construction  of  the 
drain  cup  and  said  that  in  their  opinion  the  difficulties  were  ovi  r- 
C(jme  by  the  adoption,  about  two  years  ago,  of  a  stronger  screen, 
made  of  perforated  metal.  The  stopping  up  of  screens  only  oc- 
curred in  parts  of  the  surface  not  in  the  direct  path  of  the  i)ir, 
and  did  not  become  serious  enough  to  prevent  action  of  the  bmke. 
As  for  leading  the  branch  pipe  out  of  the  top  of  the  cup,  it  re- 
quir<  d  several  more  joints  and  unless  it  is  a  real  ntccssity  it  is 
undesirable. 

Axle  aiid  Journal  Boa- for  S0,ovo-Pound  Cara.  - 

The  next  report  to  be  read  was  that  on  the  'Axle,  Juiirnal-box, 
Bearing  and  Wedge  for  80,00i)-Pound  Cars,"  an  abtitract  of  which 
we  publish  on  another  page.  This  admirable  rejwrt  »  as  so  com- 
plete that  it  did  not  admit  of  much  discussion,  and  after  a  brief 
consideration  it  was  decided  to  submit  the  designs  to  letter  ballot 
as  recommended  practice  for  one  year,  and  the  standing  comuiit- 
tee  iin  standards  were  instructed  to  report  on  their  behavior  in 
service  at  the  next  convention,  with  a  view  of  adopting  them  as 
standards  if  satisfactory. 

FRIDAY'S  SES.SIONS.  V         .^  '"■'-/ 

Metal  Underframes. 

The  report  on  metal  underframes  for  freight  cars  was  again 
discussed,  the  members  having  in  the  meantime  visited  the 
various  steel  cars  on  exhibition.  Mr.  Sanderson  spoke  of  the 
pre  spec t  of  scarcity  of  wood  in  the  near  future  and  the  tendency 
toward  lower  prices  for  steel  shapes  as  favorable  to  the  prospects 
of  the  steel  car.  He  objected  to  the  use  of  truss  rods  in  steel  cars. 
The  greater  ability  of  the  steel  car  to  resist  the  forces  of  collision 
is  attested  by  experience  with  metal  tender  frames.  Mr.  Barr 
said  the  steel-car  question  was  growing  and  while  the  cost  was 
in  the  way  now.  the  day  was  coming  when  it  would  not  be  :  he 
therefore  moved  that  five  members  be  appointed,  each  working 
independently,  to  present  a  design  of  a  steel  underframe  at  the 
next  meeting.  This  motion  was  carried  and  the  executive  com- 
■  niittee  will  appoint  the  five  persons  later.  Mr.  Bush  said  that 
while  the  cost  of  the  steel  cars  was  now  an  obstruction  to  their 
adoption,  the  present  diflSculties  would  be  overcome  only  by  ear- 
nest individual  effort,  and  he  had  therefore  promptly  seconded 
Mr.  Barr's  motion. 

Mr.  Joughins  gave  the  results  of  the  use  of  steel  cars  on  the 
Norfolk  &  Southern.  A  sample  car  built  four  years  ago  had  not 
had  one  cent  expended  on  its  frame  for  repairs.  The  rond  had  a 
number  of  the  cars  built  last  year  at  a  cost  of  from  $40  to  fi.'iO 
more  than  the  cost  of  wooden  cars.  The  weight  of  the  flat  cars 
without  brakes  is  from  19,500  pounds  to  30,000  pounds,  and  the 
capacity  40,000  pounds.     He  thinks  rivets  may  be  all   right  but 


believes  that  properly  fitted  bolts  are  fully  as  acceptable  if  no 
actually  better.  He  does  not  believe  it  is  necessaiy  to  go  to 
patented  shapes  or  construction  to  obtain  a  good  _car.  Mr.  Stir- 
ling, of  the  Universal  Construction  Company,  claimed  that 
patented  articles  had  contributed  much  to  the  progress  in  rail- 
roading, and  that  there  were  no  serious  difficulties  in  the  way  of 
using  patented  sha|>e8  in  car  construction,  as  the  very  existence 
of  ihe  business  of  a  concern  advocating  such  shapes  depends  on 
the  availability  of  materials  for  repairs.  •••;'    ■ ..  -  .  ■■•:..:. 

Laboratory  Testa  of  Erake  Shoes. 

Tlie  report  rn  "Laboratory  Tests  of  Brake  Shoes'  was  next 
read.  Before  discussing  it  the  report  of  the  joint  committee  on 
road  and  laboratory  tests  of  shoes  was  read.  It  stated  that  pres- 
ent know  ledge  indicate  that  on  chilled  cast-iron  wheels  in 
freight  service,  wrought  iion  shoes.  C  >ngdoD.  hard  and 
soft  cast-iron  shoes  will  give  the  best  service,  and  at 
prfsent  pricep,  their  economic  value  will  be  in  the  order 
named.  On  chilh  d  cast-iron  shoes  in  passenger  service,  where 
the  pressures  and  speeds  are  higher,  wrought  iron,  pressed  steel, 
Congdon,  hard  and  soft  cast-iron  shoes  will  give  good  results 
and  their  valu^jis  in  the  order  named.  For  steel-tired  wheels  no 
recommendation  can  be  made  because  the  quality  of  the  steel  has 
so  much  influence  on  the  action  of  the  various  shoe  metals. 
The  di.-cussijn  brought  out  little  additional  information  except 
that  Mr.  Barr  stated  he  had  found  the  varying  thickness  of 
flanges  on  cast  wheels  made  it  inadvisable  to  use  flanged  shoes  on 
those  wheels.  The  committee  on  brake-shoo  tests  was  made  a 
standing  committee. 

Passenger  Car  Ends  and  Platforms.         ■'  '    .V 

The  report  on  "  Passenger  Car  Ends  and  Platforms"  was  next 
presented.  An  alistract  of  this  report  will  appear  in  our  next 
issue.  The  design  recommended  by  the  committee  embodied  good 
points  from  many  of  the  platforms  in  use  at  present  and  in  the 
discussion  the  committee  said  that  the  Elastern  Railroad  Associa- 
tion had  given  the  opinion  that  it  infringed  in  some  respects  on 
existing  patents.  The  design  was  therefore  presented  as  repre- 
senting the  best  practice,  and  roads  would  understand  that  if  they 
used  it  they  would  have  to  pay  royalties  on  some  features  of  it. 
Freight    Car  Doors. 

The  report  on  "  Freight  Car  Dx)rs.''  publisbeu  elsewhere  in  this 
is  ue,  was  next  taken  up.  In  the  discussion  an  attempt  was  made 
t<)  have  the  committee  continued  for  another  year  to  present  a  de- 
sign of  car  door  and  fastenings  free  from  patents  and  capable 
of  meeting  all  requirements,  with  a  view  of  having  the  design 
adopted  as  a  standard.  A  parliameniary  tangle  ensued  which 
was  straightened  out  by  referring  the  matter  to  the  Executive 
Committee. 

Power  Brakes  and  M.  C.  B.  Specifications. 

The  noon  hour  having  again  arrived,  topical  discussions  were 
taken  up,  the  first  one  being,  "Will  a  railroad  company  be  (in- 
forming to  the  law  requiring  power  brakes  on  cars,  regardless 
of  whether  its  brakes  meet  the  specifications  adopted  by  the 
M.  C.  B.  Association?"  The  legal  aspect  of  the  question  did  not 
receive  much  attention,  but  the  discuhsion  was  most  emphatically 
in  support  of  the  resolution  with  which  it  clos^ed,  and  which  was 
proposed  by  Mr.  Mitchell,  namely,  that  ••  It  is  the  sense  of  this 
meeting  that  brakes  whose  triples  have  not  met  the  test  of  the  M. 
C.  B.  Association  shall  not  be  considered  as  proper  brakes  for  use 
on  railw-ay  equipment." 

Pockets  va  Tail  Pins.  -•  -.   ' 

Mr.  Hennessey  presented  an  argument  in  favor  of  pockets  in- 
stead of  tail-pins  in  draw-gears.  He  said  that  the  only  arguments 
for  the  tail-pin  were  first  cost  and  ease  of  removal  for  repairs; 
every  other  point  is  in  favor  of  the  p<x;ket.  As  showing  the 
greater  safety  of  the  latter,  he  said  that  of  the  27,880  cars  on  the 
C,  M.  &  St.  P.,  9.5  per  cent,  were  equipped  with  pocket  bars,  and 
in  two  years  only  14  had  failed,  causing  a  total  damage  of  $871. 
In  the  5  per  cent,  equipped  with  tail-pins,  there  were  17  failures, 
costing  $2,300.  Mr.  Mitchell  offered  a  resolution  that  it  was  the 
sense  of  the  meeting  that  tail-bolts  should  be  abolished,  and  it 
wascarried.        ■'.•  i-;.— .../:,    ^  ,  >:\'  .^ »,;;"  -^ 
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Mending  Air-Brake  Hone. 

The  next  topic  was  the  mendinK  of  air-brake  hose,  and  Mr. 
Rbo<le8  produced  several  samples  that  had  been  splic<  d  or  in  which 
piinctiires  had  been  closed  with  cement,  at  costs  ranging  from 
T|  cents  to  10  cents.  As  the  first  cost  of  ihe  hose  is  70  cents  the 
saving  is  considerable. 

Lead  Lined  vs.  Filled  BroHses. 

A  discussion  on  solid  lead-lined  brasses  vs.  filled  shell  bearings 
for  freight  cars  brought  out  Ihe  fact  that  either  worked  well 
when  properly  made,  the  chief  trouble  with  the  shell  brass  t)eing 
the  small  bearing  on  the  axle  if  the  filling  is  melted  out  by  a  hut 
journal.  On  the  other  hand  if  the  shell  is  rightly  made  even  this 
difficulty  can  be  overcome.  The  lead-lined  solid  brass  is  evi- 
dently the  favorite,  however. 

SnbstHiitiuii  of  Triples 

After  discussing  the  right  of  a  company  to  substitute  one  make 
of  triple  valve  for  another  in  cleaning  or  repairing  brakes  under 
the  interchange  rules,  it  was  decided  that  such  substitution  is  not 
proper  repairs. 

Uniformity  in  Car  Connlriictinu. 

Mr.  Soule  opened  a  discus-sion  on  the  question  :  '•  Is  it  desirable 
to  have  greater  uniformity  in  car  consti uci ion  V  He  suggested 
adding  to  the  present  standards  certain  standard  dimensions  for 
center  plates  and  side  tiearings.  While  not  ready  for  such  a  step 
now.  the  association  would  also,  he  thought,  find  it  d<sirab!e  nt 
some  future  time  to  adopt  standard  shapes  for  metal  underframes. 
with  several  standard  lengths  for  each  shape.  Mr.  Peck  th  >ught 
the  draft  rigging  should  be  standardized,  and  Mr.  Hennessey 
urged  standard  sizes  of  iron  for  arch  bars. 

Handholds. 

The  afternoon  session  opened  with  a  consideration  of  the  report 
on  "  Handhohls  and  Heights  of  Drawbars.'"  The  recommenda- 
tions of  the  committee  were  amended  by  omitting  the  handhold 
in  the  center  of  the  end  of  the  car,  4  feet  3^  inches  above  the  rail. 
Coupler  Unloi-king  Gears. 

The  report  on  "  Unlocking  Arrangements  for  M.  C.  B.  Auto- 
matic Couplers"  was  next  presented  and  discussed.  The  report 
gave  considerable  information  about  present  devices,  but  recom- 
mended no  particular  design,  and  members  d-  sired  fn  m  the  com- 
mittee a  design  which  would  meet  the  re(|uirements  of  as  many 
couplers  as  possible.  They  were  consequently  instructed  to  pre- 
pare such  a  design  and  present  it  next  year. 

•    -  Stenciling  Cars. 

The  report  on  "  Stenciling  of  Cars,"  found  elsewhere  in  this 
issue,  was  next  received  and  the  recommendations  contained  in 
it  ordered  submitted  to  letter  ballot. 

Mr.  Leeds,  as .  Chairman  of  the  Committee  appointed  on 
Wednesday's  session  to  report  on  "Loading  Poles,  Rails,  Etc.." 
presented  the  report,  the  recommendations  in  which  will  be  sub- 
mitted to  letter  ballot. 

Resolutions  of  thanks  to  those  who  had  extended  courtesies  to 
the  association  were  carried  unanimously.  The  election  of  officers 
resulted  as  follows:  President.  S.  A.  Crone;  First  Vice-President, 
E.  D.  Bronner:  Second  Vice-Presider  t,  C.  A.  Schroyer;  Third 
Vice-President.  J.  T.  Chumberlain:  Treasurer.  G.  W.  Demaresi: 
Executive  Committee,  (J.  W.  Rhodes,  P.  Leeds  and  M.  M.  Martin. 

A  call  for  suggestions  for  the  next  place  of  meeting  led  to  the 
proposal  of  the  following  places:  Old  Point  Comfort  Niagara 
Falls,  Chicago,  Denver,  Montreal. 

Adjourned. 


On  May  7  the  Michigan  Central  made  a  fast  run  over  its  Can- 
ada Southern  division,  covering  the  distance  from  Windsor  to  Fort 
Erie,  229.4  miles,  in  3  hours,  34  minutes,  (0  seconds,  or  at  the  rate 
of  64.03  miles  per  hour.  One  stop  was  made  at  St.  Thomas,  of  4 
minutes  and  40  seconds,  so  that  the  average  speed  for  the  actual 
running  time  was  65.45  miles  per  hour.  The  train  consisted  of 
three  cars  weighing  230.000  pounds,  or  115  tons,  and  was  hauUd 
by  a  19  by  24  ten-wheeled  engine  with  6«-inch  drivers,  carrying 
160  pounds  of  steam.  The  engine  weighs  96,300  pounds  on  the 
drivers  and  27,200  pouads  on  the  truck,  or  a  total  of  123,500 
pounds. 


AXEKICAN  RAILWAY  MASTEB   HXCHAjnOB'  ASSO- 

SOCIATION.  ^ 

Proceedings  of  the  Twenty-ninth  Annual  Convention. 

The  twenty-ninth  annual  convention  of  the  American  Railway 
Master  Mechanics'  As-sociation  opened  in  Saratoga,  N.  Y., 
June  23,  1896,  President  Blackall  presiding.  After  an  opening 
prayer  the  association  listened  to  an  address  of  welcome  from  the 
pnsideiitof  the  village.  Mr.  Blackall  then  presented  bis  annual 
address.  It  was  business-like  and  pointed,  and  besides  touching 
on  the  work  of  the  association  and  of  the  railroad  clubs,  dwell 
U|M)n  some  of  the  advances  in  railroad  practice  during  the  year, 
among  others  improved  counterbalancing  of  locomotives,  reduc" 
tion  of  the  weights  of  reciprocating  parts,  and  rating  engines  on 
the  tonnage  basis.  He  said  that  economy  had  been  the  watch- 
word with  all  railroad  officials  during  the  year,  and  a  better  fue' 
efficiency  is  l>eing  sou.;ht  everywhere.  Another  important  matter 
to  which  attention  is  being  directed  is  the  improvement  in  the 
condition  of  the  men  in  the  employ  of  the  railroad  companie-'. 

The  Secretary's  and  Treasurer's  reports  showed  the  membership 
to  be  683  and  the  balance  in  the  treasury  |;S13.34.  The  Secretary's 
rei>ort  calknl  attention  to  the  fact  that  the  association  scholarships 
at  the  Stevens  Institute  had  not  been  fully  improved,  the  chief 
difficulty  being  that  after  one  year's  shop  experience  (as  retjuired 
by  the  as^'ociaiion)  the  candidate  is  not  familiar  enough  with  his 
scientific  studies  to  meet  the  severe  entrance  examinations. 

The  whule  matter  was  referred  to  a  committee  that  at  a  later 
session  made  a  report  in  which  they  notified  the  Association  that 
at  the  next  meeting  they  would  move  to  amend  the  constitution 
by  modifying  Article  7  to  provide  that  if  the  scholarships  are  not 
filled  at  t'  e  spring  examinations  by  sons  of  members,  railroad 
employees  or  sons  of  railroad  employees  may  compete  at  the  fall 
examinations. 

Another  amendment  to  the  omtituiion  pr  s^nted  last  year 
was  adopted  at  this  time,  by  which  the  Ser^retary  of  the  associa- 
tion was  made  an  appointee  of  the  Executive  Committee.  After 
this  action  another  amendment  was  pro|>osed  for  action  next 
year,  by  which  the  Secretary  is  not  to  be  a  member  of  the  Execu- 
tive Committee,  and  providing  for  three  Vice-Presidents  instead 
of  two  as  at  present. 

The  attention  of  the  association  was  called  to  a  report  of  the 
New  York  Railroad  Commission,  in  which  radial  stay  boilers  were 
condecned  as  less  "afe  than  crown-bar  boilers.  The  subject 
was  made  a  special  order  of  business  for  Tuesday  at  noon,  and 
the  Conmission  invited  by  telegraph  to  be  present. 

A  moticn  condemning  the  obligat<jry  use  of  the  metric  system 
was  adopted.  A  resolution  endorsing  the  work  of  the  Master 
Bldcksmiihs"  Association  was  passed.  Mr.  Henderson  read  a 
letter  from  Mr.  Bond,  of  the  Pratt  &  Whitney  Coropiny,  in  which 
it  was  stated  that  the  concern  had  overcome  the  diffi':;ultie8  in 
sawing  the  finest  slots  in  th>'  new  decimal  gage  and  would  in  a  few 
days  be  ready  to  deliver  the  first  lot  of  ."iOO  gag-^.  The  Schenec- 
tady L  )comoiive  Works  invited  the  association  to  visit  the  works. 
This  invi'atiun  was  accepted  and  the  time  fixed  for  2:30  Tuesday 
afternoon. 

Exhaust  Pipes  mid  Steam  Passagen. 

The  first  of  the  rejwrts  from  committees  to  be  considered  was 
that  on  "Exhaust  Pipes  and  Steam  Passage.s,"  a  summary  of 
which  we  publish  on  another  page.  This  valuable  report  is  volu- 
minous and  accompanied  by  many  diagrams,  and  as  none  of  the 
members  had  received  any  copies  of  it  before  coming  to  the  meet- 
ing, the  discussion  was  altogether  in  the  nature  of  interrogations 
addressed  to  the  committee.  The  committee  was  continued  for 
another  year  with  the  understanding  that  a  number  of  roads 
would  be  ask(>d  to  make  practical  tests  of  pipes  and  stacks  of  the 
form  recommended  by  it.  t    -  ■ 

C<innterhalanving  Ixtcotnctives.   '    ^-  "'■  "   " 

The  report  on  "  Counterbalancing  Loc-omotives,"  found  else- 
where in  this  issue,  was  next  presented.  The  Chairman,  Mr. 
Herr,  explained  that  the  rule  recommended  iu  the  report,  while 
undoubtedly  correct  in  principle,  should  be  tested  in  practice,  in 
order  to  make  sure  that  the  coefficient  of  ^gg  of  the  weight  of  the 
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engine  was  best.  He  said  that  whether  that  amount  of  the  recip- 
rocatinij  parts  could  be  left  unl>alanced  or  not  might  be  found  to 
depend  in  a  measure  on  the  length  of  the  rigid  wheel  base  and  its 
effect  in  resisting  the  lateral  swaying  of  the  engine.  It  might  in 
a  similar  manner  be  influenced  by  the  weight  on  the  truck.  Mr. 
W.  H.  Marshall  said  that  it  might  also  be  influenced  by  the  total 
length  of  the  engine;  that  there  were,  for  instance,  many  10- 
wheeled  engines  running  weighing  from  100,000  to  130,000  pounds, 
and,  on  the  other  hand,  many  modern  8-wheeled  engines  of  the 
same  weight.  The  latfr  were,  however,  considerably  shorter 
than  the  former,  and  the  diflftrerce  in  distance  from  the  center  of 
moments  of  such  heavy  parts  as  cylinders  at  ihe  one  end,  and  foot 
plates,  etc.,  at  the  other,  would  have  an  effect  on  the  coefficient. 
Mr.  Leeds  said  that  in  a  number  of  cases  of  bent  rails  he  had  in- 
vestigated, the  damage  had  always  been  done  at  speed  in  excess 
of  48  miles  per  hour,  in  each  cise  the  engine  had  the  correct  total 
amount  of  counterbalance,  but  it  was  not  properly  distributed 
among  the  whet  Is,  there  being  a  shortage  in  the  main  wheels  and 
an  excess  in  the  others.  After  a  general  discussion  on  the  present 
practice  in  counterbalancing,  the  committee  was  continued  and 
instructed  to  make  arrangements  with  a  number  of  roads  for 
practical  trials  of  the  proposed  rule  during  the  year  and  report 
the  results  at  the  next  convention. 

Slide  Valves. 
The  third  report  to  be  considered  was  that  on  "  Slide  Valves," 
which  we  publish  in  abstract.  Mr.  Quereau  called  attention  to 
the  fjct  that  the  Allen  valve  not  onlv  had  the  advantage  of  the 
large  port  opening  at  early  cut-off ,  but  that  it  was  possible  with 
it  to  greatly  reduce  the  lead,  with  the  result  that  at  a  six-inch 
cut-off  the  exhaust  op.-Eingci/uld  be  delayed  about  three-quarters 
of  an  inch  and  the  exhaust  closure  delayed  nearly  one  inch,  re- 
sulting in  an  increased  mean  effective  pressure  of  from  Ave  to 
eight  per  cent.  Mr.  Herr  said  that  on  the  Chicago  &  Northwest- 
ern Railway  they  had  been  able  to  add  four  or  five  cars  to  a  40- 
car  train  by  reducing  the  lead  with  a  plain  valve.  Mr.  Forney 
asked  if  members  had  found  any  saving  in  fueljresulting  from  the 
use  of  the  Allen  valve.  Mr.  Forsyth  said  that  he  was  also  inter- 
ested ia  that  point  and  was  sorry  the  committee  had  not  con- 
sidered it  in  the  report.  Mr.  Vauclain  and  Professor  Gohs  both 
testified  to  the  fact  that  engines  were  frequently  run  with  too 
early  a  cut-off,  and  that  there  was  no  economy  in  making  it  less 
than  six  inches.  Considerable  discussion  took  place  on  the  ap- 
pearance of  some  of  the  imticator  diagrams  in  the  report  and  the 
fact  was  brought  out  that  the  springing  of  the  valve  gear  of  the 
average  locomotive,  made  the  duplication  of  results  extremely 
difficult  and  would  probably  explain  the. vagaries  in  the  diagrams. 

'■-'■-  '^^■'.:  TUESDAY'S  SESSION.         [  ■    '.' ^ -JS"'-  ''' Ar :' 

Reciprocating  Parts. 

Tuesday's  session  opened  with  the  reading  of  the  report  on 
'Reciprocating  Parts,"  which  will  be  published  in  abstract  in  a 
later  issue.  The  malleable  iron  piston  of  the  Norfolk  &  Western 
Railroad,  illustrated  in  the  June  issue  of  this  journal,  attracted 
considerable  attention.  Mr.  Vauclain  said  he  had  used  a  some- 
what similar  piston  of  cast  steel  with  the  bearing  ring  screwed  on. 
Hollow  piston  rods  were  mentioned  as  a  means  of  reducing  the 
weight  of  reciprocating  parts,  but  the  cost  is  considerable.  Mr. 
McKenzie  called  attention  to  the  fact  that  some  of  the  illustra- 
tions in  the  report  showed  no  shoulders  at  the  t^per  fit  of  the  rod 
in  the  piston  head  and  crosshead.  He  bad  not  been  able  to  make 
that  construction  a  success.  Mr.  Forsyth  said  that  its  success  de- 
pended on  the  density  of  the  materials  employed.  If  the  metal 
surrounding  the  rod  is  soft  and  ductile,  it  will  stretch  and  pro- 
duce a  loose  fit,  but  if  hard  enough  the  fit  will  remain  perfect. 
Mr.  Thomas,  of  the  Southern  Railway,  said  he  had  used  steel 
pistons  with  cast-iron  rims  cast  on  to  them  to  obtain  a  suitable 
metal  for  contact  with  the  bore  of  the  cylinder. 
CylincUn-  Bushing. 

The  report  on  "  Cyhnder  Bushings,'  published  on  another  page, 
led  to  animated  discussion  on  the  best  material  for  cylinder  cast- 
ings. Some  members  thought  that  if  a  strong,  tough  iron  was  em- 
ployed not  only  the  strength  but  also  the  wearing  qualities  would 


l>e  all  that  is  required,  and  that  the  faUe  valve  seats  and  bushings 
should  t;ot  tie  applied  to  new  engines.  Cases  were  cited  where 
engines  bad  run  from  14  to  30  years  without  being  bushed.  The 
advocates  of  bui-hing  new  cylinders  held,  however,  that  powerful 
modern  engines  had  given  trouble  fiom  the  breaking  of  cylinders 
and  saddles  and  that,  when  the  metal  is  made  strong  enough  to 
resist  the  strains  to  which  it  is  subjected,  it  is  not  found  to  have 
as  good  wearing  qualities  as  in  older  and  smaller  engines.  The 
bushings  and  false  valve  seats  permit  the  use  of  a  strong  metal 
for  the  main  cairting,  regardless  of  its  wearing  qualities,  while 
these  parts  can  themselves  be  made  of  harder  and  more  duiable 
metal  than  it  would  ever  be  possible  to  use  in  the  main  casting. 
Some  cases  of  reduced  fuel  consumption  on  account  of  the  reduc- 
tion of  the  friction  by  the  use  of  bard  bushings  and  valve  seats 
were  cited.  The  cost  of  bushing  is  not  great,  one  member  saying 
he  could  bush  a  20  by  24-inch  cylinder  for  $17,  and  Mr.  Vauclain 
stating  that  the  Baldwin  Company's  price  for  bushing  the  cylin- 
ders ard  valve  chambers  of  a  four-cylinder  compound  locomotive 
(six  bushings)  is  $125.  •     ,■■  ■■•'•',"■ 

Huh  Liners. 

The  report  on  •'  Hub  Liners"  gave  several  examples  of  the  best 
current  practice.  The  discussion  touched  on  the  babbitting  of 
journal  box  faces,  with  which  some  members  had  excellent  re- 
sul  s.  Some  were  in  favor  of  cast  iron  and  others  advocated 
orass  as  the  material  for  liners.  One  member  uses  a  liner  in  two 
parts  bolted  together  by  means  of  lugs  so  far  from  the  center  of 
the  axle  as  to  be  beyond  the  wheel  hub.  Ttiey  clamped  firmly  on 
the  axle  and  hid  the  advantage  that  they  could  be  applied  with- 
out taking  out  the  wheels.  Some  memt>ers  use  the  liners  on  new 
engines,  others  only  in  repairs. 

Ratlial  Stag  vs.  Croirn  B<ir  Boilers.  ■■•.'.  '' 

The  noon  hour  havinc  arrived,  and   Mr.  Rickard.  of  the  New 
York  Riilroad   Commis-ion,  btring   present,   the   question  of  the 
relative  safety  of  radial  stay  and  crownbar  boilers  was  discussed. 
Mr.  Rick  ird  read  fro  n  his  report  the   paragraoh   that  hid  at- 
tracted the  attention  of  the  association.     It  is  as  follows  : 

"In  the  explosions  of  locomotive  biilers.  which  have  taken 
place  in  this  State,  in  several  years  past,  many  of  them  have  been 
of  boilers  with  crown-sheets  supported  by  radial  stays.  While 
there  have  been  exposions  of  boilers  where  the  fireboxes  have 
t>e«n  constructed  with  crown  bars  and  rivets,  the  complete  de- 
struction of  fireboxes  in  the  former  type  was  absent  in  the  lat- 
ter. Much  has  been  said,  and  more  may  be  said,  as  to  the  rela- 
tive meri's  of  crown  bars  and  radial  stays  in  such  construction. 
The  B  )arrt  believes  this  is  a  subject  which  should  receive  the  ear- 
nest consideration  of  all  {>ersons  engaged  m  boiler  construction.'' 

The  dis-ussion  was  almost  wholly  on  the  relative  merits  of  the 
two  general  types  and  nearly  all  of  the  testimony  was  in  favor  of 
the  radial  stay  boiler.  It  was  shown  that  instead  of  the  Commis- 
sioners report  being  in  accordance  with  facts  the  very  reverse  of 
its  statements  was  true,  the  radial  stay  firebox  often  coming  down 
when  hot  without  excessive  damage,  while  the  crown  bar  boiler 
usually  exp'oded  disastrously  when  the  water  was  allowed  to  get 
too  low.  Tne  Commission  bad  apparently  arrived  at  its  conclu- 
sions from  exp  rience  with  wide  firebox  engines,  and  had  not 
gone  into  the  matter  far  enough  to  ascertain  whether  the 
trouble  was  due  to  faulty  construction,  imperfect  inspection  and 
maintenance,  or  defects  in  the  general  type.but  unfortunately  these 
things  did  n  H  r-ceive  consideration  in  the  discussion.  The  as- 
sociation c  >nfined  itself  to  a  comparison  of  the  two  general  types, 
and  terminated  c^e  discussion  by  passing  a  resolution  to  the  effect 
that  the  radial  stay  boiler  is  as  safe  as  the  crown  bar  boiler,  is 
easier  to  keep  dean,  and  mare  economical  in  repairs. 

Steam  Pipes  and  Joints.  r   .  ':■' .  :..■ 

The  last  report  to  be  considered  at  this  session  was  that  on 
"Steam  Pipes  and  Joints."'  The  dis3ussion  was  brief ,  and  did 
not  bring  out  much  that  wa  not  already  touched  on  in  the  report. 
The  report  appears  elsewhere  in  this  issue. 

WEDNESDAY'S  SESSION.  <  i .  ■    ':     v''.    !. 

■    ■■  r^     '         The  Apprentice  Boy.         '■':■'''      V      •  '.. 

The  first  report  at  this  session  was  on  "  The  Apprentice  Boy." 

This  report  dwelt  chiefly  on  the  possibility  of  giving  apprentices 

opportunities  for  instruction  in  the  sciences  and  the  methods  to  be 
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employed  in  furnishing  the  instruction.  Mr.  Briggs  said  that 
employers  had  but  httle  control  over  the  bors  and  the  trouble  was 
chiefly  with  the  labor  organizations.  President  Smart,  of  Purdue 
University,  said  that  Purdue  was  in  a  helpful  mood,  and  if  there 
was  any  work  whit-h  it  could  undertake  for  the  belter  instruction 
of  apprentices  it  would  gladly  co-operate  with  the  association. 
The  university  is  already  perfecting  the  plans  for  a  mechanics' 
institute,  but  feels  that  in  the  instruction  of  apprentices  it 
mu>t  first  find  out  what  was  needed.  Mr.  Forsyth  noticed  that 
the  committee  s^aid  they  could  not  recommend  an  apprentice  sys- 
tem. He  Ijelieves  they  can,  and  that  they  should  be  requested  to 
report  at  the  next  convention  an  outline  of  shop  instruction  and 
also  an  outline  for  technical  instruction. 

Mr.  Miller  said  that  apprentices  should  be  recjuired  to  come  up 
to  a  gixni  moral  and  physical  standard,  and  in  dealing  with  them 
it  should  l>e  borne  in  mind  that  some  were  ,Hmbitious.  and  w(>uid 
endeavor  to  fit  themselves  for  something  higher  than  a  mechanic, 
while  others  would  be  content  to  be  good  workmen.  Mr.  Heir 
said  that  a  proper  shop  training  is  the  most  important  considera- 
tion, and  it  appeared  to  be  wholly  ignored  by  the  committee. 
The  great  <iuestion  is  how  can  we  handle  the  twys  in  the  shop  so 
that  they  can  most  improve  their  opportunities.  Mr.  McKenzie 
said  that  his  practice  was  to  make  a  careful  .selection  from  among 
the  many  applicants,  and  to  give  each  boy  a  trial  of  one  year  at  a 
rei tarn  pay.  If  at  the  end  of  that  period  he  had  made  credilatle 
progre*-s  his  pay  was  increased.  If  his  work  was  unsatisfactory 
he  might  be  permitted  to  continue  for  another  year,  but  if  he 
then  failed  to  make  a  good  showing  he  was  tlrop|)etl.  Mr.  Barr 
though  the  fcubject  a  large  one,  and  believed  that  the  various  rail- 
road clubs  could  discuss  it  with  ])r()Ht.  Mr.  yuayle  thought  it 
important  to  advance  the  boys  as  rapidly  as  their  ability  and 
efforts  warranted,  and  not  discf)urage  them  by  keeping  them  on 
one  class  of  work  longer  than  was  right.  On  the  C.  &  N.  W.  Ry. 
ho  divided  app  entices  into  two  classes — those  with  a  common- 
school  education,  who  we.  e  carefully  instructed  in  regular  shop 
practice— and  those  with  a  technical  education,  who  were  given  a 
special  shop  course,  and  to  wlioiii  were  also  assigned  special  in- 
Testigaiions  and  other  work  that  would  tit  them  for  advanced 
positions. 

Driving  Bo.e  Weilijfn. 

The  report  on  "Driving  Bdx  Wedges "  was  next  considered. 
Mr.  McKenzie  U'lieved  that  stationary  wedges  to  be  successful 
bIiouIiI  have  wide  faces.  The  frame  jaws  should  be  at  least  't 
inches  and  the  shoes  8  inches  wide.  He  recently  had  some  ]0- 
wheeled  engines  built  with  front  and  l>ack  |>€destal  Jaws  parallel 
and  the  mam  jaws  taper.  The  greatest  trouble  with  fixed  wedges 
was  in  the  use  of  shims,  there  being  considerable  pound  at  the 
l)o.\es  befoie  even  very  thin  shims  could  Ik?  inserted.  Mr.  Mc- 
intosh said  that  the  way  to  overcome  that  trouble  was  to  fit  the 
stationary  wedges  when  new  with  shims,  .say  i  inch  thick,  and 
then  to  have  other  shims  varying  in  thickness  by  humlredths  of 
inch.  Thtse  could  be  substituted  for  the  original  shims  when  the 
least  pound  appeared. 

Emjine  mid  Tender  .Stcpit.  FAc. 

The  rejMjrt  on  "  Engine  and  Tender  Steps"  published  elsewhere 
in  this  issue  was  not  discussed.  The  report  on  "Truck  Brake 
Hangers"  had  not  been  printed.  It  was  read,  but  the  members 
were  not,  of  course,  able  to  discuss  it.  The  reiK>rt  on  "  Loco- 
luotive  Urates  ''  was  deferied  until  next  year. 

Thickness  of  IX'heel  Flani/eH. 

The  report  on  "Thickness  of  Whrel  Flanges"  recommended: 
1.  That  the  niinimutn  thickness  of  le.)din:4  engine  truck-wheel 
flanges  should  be  the  same  for  both  ir  )n  and  steel  wheels;  2,  That 
the  mininmm  thickness  be  1  inch,  niessundat  a  point  }  inch 
from  the  top  of  flange,  as  shown  on  the  ap|*eiuled  diagram.  Fig. 
3.  In  recommending  that  the  steel-flan'^e  limit  tie  the  same  aa  in 
cast  iron,  the  fact  that  the  strength  of  steel  admits,  with  perfect 
security,  of  a  thinner  flange  has  not  l>een  lost  sight  of  by  the 
committee.  The  recomniendation  is  based  purely  upon  econom- 
ical considerations  as  to  tire  wear. 

Some  members  endeavored  to  have  the  convention  go  on  record 
regarding  the  safety  of  a  wheel  flange  }  inch   thick,  but   ihe  asso- 


ciation refused  to  express  an  opi  liiin,  and  passed  a  resolution  to 
the  effect  that  the  minimum  limit  of  flange  thickness  should  be 
1  inch,  and  that  in  the  measurement  of  the  flange  the  M.  C  B. 
flange  gage  should  l)e  employed. 

Boiler  Tubes. 

The  report  on  the  thickness  of  boiler  tubes  was  adopted,  and 
the  standard  of  the  association  made  to  conform  therewith. 

R->solutions  of  thanks  to  all  who  had  extended  courtesies  to  the 
association  were  passed.  The  commitee  on  subjects  for  next 
year  reported  twelve  subjects,  which  were  referred  to  the  Execu- 
tive Committee.  A  resolution  was  passed  recommending  that 
locomotive  performance  sheets  be  made  out  on  the  ton-mile  basis 
instead  of  the  car  or  train-mile  basis. 

The  election  of  officers  resultetl  as  follows  :  President,  R.  H. 
Soule;  First  Vice-President,  P,  Leeds;  Second  Vice-President,  R. 
Quayle;  Treasurer,  O.  Stewart.  The  Executive  Committee  met 
after  adjournment  and  appointed  John  W.  Cloud  as  Secretary. 

Mr.  John  McKenna  and  Mr.  A.  Galloway  were  elected  hon- 
orary m'ml)ers.  A  test  vote  on  the  next  place  of  meeting  resulted 
in  more  than  two-thirds  of  the  votes  being  cast  in  favor  of  Colo- 
rado Springs.  Other  places  mentioned  were  Old  Point  Comfort, 
Bar  Harlior,  Niagara  Falls  and  Chicago.  j 

Adjourned.  ' : 

THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOB 

LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.* 


BY   I.VSPKCTOK   TROSKE. 
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{Continued  from  Page  SH.) 

v.— EXFKKIMKNTS   WITH   CONICAI.    STACKS    WiTHOrT    WAI.-T8. 

In  order  to  determine  the  influence  of  the  waist,  similar  experi- 
nieats  were  made  with  the  three  fiionel-staped  stacks,  that  have 
already  been  mentioned.    Their  forms  are  given  in  Fig.  37,  and  they 


'ir-f-ajS--)* 


have  exactly  the  same  length  from  the  l>ottom  to  the  top,  as  the 
stacks  with  the  waist  inclusive  of  the  foot  or  flare  at  the  bottom, 
which  was  4  feet  D.tiH  inches.  At  their  lower  ends,  plates  1.18 
inches  thick,  and  1  foot  ti.tirt  inches  outside  diameter  were  riveted, 
in  order  that  they  niisht  be  placed  upon  Ihe  rings  that  have  been 
described.  These  rings  were  packed  with  wickiug  in  this  instance 
also.  The  shortest  distance  of  the  nozzle  from  the  smallest  section 
of  the  stack  was  1.38  inches,  and  was  increased  by  steps  of  1.57 
inches  to  :Jl.:t  inches. 

The  three  stacks  were  also  shortened  three  times.  The  results 
obtained  are  shown  in  Plates  IV.  and  V.  In  these  plates,  as  in  Sec- 
tion II  ,  the  zero  for  the  abscissas  of  the  nozzle  locations  is  taken 
from  a  point  17.52  inches  above  the  lower  end  of  the  'stack,  in  order 
that  the  abscissa  values  in  all  of  the  plates  may  be  the  same. 

The  most  importaiit  results  obtained  with  these  funnel-shaped 
stacks  are  that,  when  the  abscissas  on  the  scale  lines  ranged  from 
•lAAt  inches  to  :fi».;"t7  inches,  which  means  that  the  nozzle  was  from 
H.l  inches  to  21. S5  inches  below  the  actual  bottom  of  the  stack  (that 
is,  from  its  point  of  smallest  cross-section),  the  vacuum  lines  were 
straight,  which  means  that  the  vacuums  produced  varied  directly 
with  the  increase  in  the  nozzle  distance.  The  relations  existing 
between  vacuum,  nozzle  pressure  an-t  nozzle  position  are  here  of 
the   very  simplest   na'ure.     In   the   diadrammatic  representa'ions 


*  Paper  read   l>efore  Ibe  German  Society  of  Meclmniol  Kngtneere,  and 
published  in  Olaaers  AnneUen  fir  Oewtrbc  and  Bauwtaen. 
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•  mSHORTENEO   CONICAL  STACKS  WITH  AN  INOJNATION  OF  I  IN  6. 

NOZZLE  OMMCTER  3.94i>N0ZZLE  DIAMETER  4.2St-NOZZLE  OtAMETER  -4.7S  >- NOZZLE  DIAMETER  >6.I2  ">  NOZZLE  DIAMETER  ~U". 
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PLATE  IV.-DETAIL  DIAGRAMS  OF  THE  HANOVFR  SMOKESTACK   AND  EXHAUST  NOZZLE  EXPERIMENTS. 

Note  L— The  absciss  r(oozzIe  positiODSI  id  sUcks  without  a  waist  are  measured  from  a  point  17.52  iocbes  above  the  bottom  of  the  stacK  and 
18  90  inches  above  ihe  hiKfaest  pirtion  of  the  nozzle. 
a.— The  four  curves  drawn  beneath  one  another  are  measured  from  the  8*me  base  and  represent  the  vacuums  produced  by  the  full  .'lenKih 
B^<^ck  and  the  same  shortened  ibree  Umes.    Tite  amount  o(  each  shorteoiqg  (11.81  inches,  17.68  inches  and  27. S6  mchesMs  marked 

'     ..      ^   ,.     »t  tue  right  hand  end  of  each.       ......... 
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tbe  flmt  portion  of  the  line,  corresponding  to  noszic  positions  of 
from  about  18.0  inches  to  about  '£iM  inches  ^which  is  from  1.38 
inches  to  6.1  inches  from  the  smallest  section),  curves  fbarply. 

Thi.s  i&  because  at  first,  when  tbe  distance  of  the  nozzle  from  the 
opening  to  the  stack  is  short,  the  indraft  of  air  must  take  place 
tbrouf^h  a  small  conical  opening  as  shown  at  a  6  in  Fig.  38,  which 

■     '  Fig.  38. 


represents  a  vertical  section  of  the  current  of  steam  as  it  enters  the 
stack.  At  tlrst,  with  that  nozzle  distance,  the  free  section  for  the 
admission  of  air  is  not  large  enough  to  secure  a  high  vacuum  with- 
out obstruction.  In  the  lines  of  the  diagram  in  Plate  IV.  the 
straight  lines  are  dottod  out  to  the  axis  of  ordinatcs,  in  order  to 
show  that  with  a  higher  vacuum  tbe  influence  of  a  small  area  for 
the  admission  of  air  makes  itself  felt  as  well  as  when  the  vacuum 
is  lower. 

Table  XV'.  (a)  gives  the  values  of  the  three  principal  points  of  the 
curve,  and,  under  6.  the  limiting  values  of  the  vacuum  for  nozzle 
distances  ranging  from  23.H:^  inches  to  39  37  inches,  and  consequently 
those  distances  between  which  the  vacuum  line  is  straight. 

Plate  IV.  gives  the  results  obtained  with  shortened  stacks. 
Whence  it  appears  that  the  straight  lines  recur  in  every  length  of 
stack  that  was  examined.  For  tbe  sharpest  inclination  of  stack, 
namely  that  of  i,  even  where  the  nozzle  diameter  was  only  3.94 
inches,  the  lines  of  the  diagrams  are  nearly  straight  though  tbe 
stack  may  have  been  shortened  by  27.56  inches.  In  consequence  of 
the  very  low  vacuum  at  tbe  outset  (only  0.83  inch),  the  result  is, 
for  the  reasons  already  discussed,  that  the  first  portion  of  the 
curve  up  to  the  23.62-iuch.  point  is  likewise  straight,  but  it  curves 
for  the  slightest  shortening  of  tbe  stack,  a  circumstance  which  is 
also  of  influence  with  both  the  other  stacks.  Plate  IV.  shows  very 
clearly  the  very  great  influence  exerted  by  the  position  of  the  blast 
nozzle  on  tbe  height  of  the  vacuum.  It  is  also  laid  down  in  Table 
XVI. 

Both  of  these  tables  show   very  conclusively   how  great  is  the 
influence  of  the  different  locations  of  the  exhaust  nozz  les  upon   the 
action  of  the  draft,  and  how  it  can  be  utilized  for  tbe  total  increase 
of  the  same.    In  order  to  obtain  the  figures  for  a  slight  increase,  we 
Fig.  30.  experimented  with  a  funnel-shaped  stack.     It 

had  an  inclination  of  I,  and  its  smallest  diam- 
eter was  13  78  inches,  the  exhaust  nozzle 
opening  being  3.94  inches. 

With  the  nozzle  down  3.94  inches  this  stack, 
which  had  a  length  of  4  feet  9.68  inches  gave 
ff  (*'■  a  vacuum  of  1.97  inches  as  given  by  the  lines 
of  the  diagram  under  IV.  in  Plate  IV.  If  this 
stack  be  shortened  11.81  inches  (300  millime- 
ters) at  the  top,  the  same  vacuum  can  be  ob 
tained  by  increasing  the  nozzle  distance  only 
3.15  inches.  With  the  stack  shortened  19.t8 
inches  at  tbe  top,  the  nozzle  distance  must  be  increased  from  3.94 
inches  to  10,24  inches.    In  like  manner  with  the  total  height  of  the 


I 
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TABLK  XVI.— SbOrtknkd  Stacks. 

[Conical  Stacks  Without  any  iVaist.) 

1.  Stacli  Diameter  =  13.78  in.    Inclination  of  i. 


Exbaust  Nozzle  Diameters. 

_";    ;  '.    .  ■;  ■'  ■?  ".    '.- 

Inches. 

Incbea. 

Incbu. 

Inches. 

Inr.hes. 

Length  of  siaok 

3.94 

4  33 

4.74 

2.17~ 

4.94 

1.81 

4.76 

l.iW 

4.61 

1.14 

4.37 

5.12 

5.51 

shorta„ed,..8.in.{Sr/;,=  :::;   \^ 
:-     ■'"""•'■{SS^flSl/lS::::::  VZ 

1.89 
4.49 

1.57 
4.35 
1.30 
4.21 
0.96 
4.02 

2.40 
5.12 
200 
4.92 
1.60 
4.71 
1.30 
4.48 

258 
S.U    < 

2.19      : 

4.98 
1.85 
4.81 
1.4S 
4.49   . 

Itemsrks:  The  starting  or  beKinning  value  of  tbe  vacuum  corresponds  to 
the  shortest  distance  of  tbe  nozzle  below  the  smallest  cross-section  of  tbe 
Btacli.  or  1.38  inches.  The  maximum  lllcewise  corresponds  to  the  greatest 
distance,  or  31.30  inches. 


2.    suck  Diameter  =-  13.78  Inches:  Inclination  of  t^. 

Exhaust  Nozzle  Diameters. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Length  of  staclt 

3.91 

4.33 

1.74 

5.12 

5.51 

•'-'"--"th {»,^!r^.::. 

Shortened  11.81  in.{«ra«,'f'.Sli''.S:::. 

"     "^"•'•{Sm^lriS:::: 

2.76 
4.47 
2.28 
1.31 
1.85 
4.17 
1.18 
390 

3.06 
4.92 
2.52 
4.68 
209 
4  51 
1.42 
4.2^ 

3.45 
5  28 
2.87 
5.11 
242 
4.94 
1  73 
4.62 

3.70 
5  46 
3.13 
5..'0 
2.64 
5.02 
1.93 
4.79 

3.90 
5..'<9 
330 
532 
2.80 
5.1i7 
2.09 
4  71 

Remarks:  As  in  1,  it  so  happens  with  the  others,  that  tbe  maximum 
vacuum  is  obtsiced  with  the  5.12  in  nozzle,  at  an  average  of  18.15  in. 
and  with  the  5.5I-in.  nozzle  at  26.58  in.  measured  from  the  smallest 
croos  sec  tion  of  the  stack. 


3.  Stack  Diameter  -^  15.75  Inches:  loclination.  iS. 

Exhaust  Nozzle  Diameter. 

Incbes.j  Inches.  Inches. 

Inchen 

Inches. 

IjCDtctb  of  stack .  . 

3.91        1.33 

4.74 

5.12 

5  51 

Shortened  11.81in.{ar,S  •.•..;. 

••    '9««-tara^X!r,S::::. 
"    "•«""{Kr.g::::: 

2.22 
3.78 
1  73 
3.48 
1.30 
3.30 
0.79 
3.15 

2.54 
4.i« 
2  00 
3.88 
t  54 
3.70 
0.96 
3.52 

2.87 
4.45 
2.32 
4.25 
1.81 
4  06 
1.18 
3.80 

3.15 

4.69 

2.5 

4.45 

2.00 

1.23 

1  38 

4.W) 

3.30 
4.8t 
2. 74 
4.57 
2  17 
4.3» 
1.54 
4.13 

Remarks:  According  to  this  the  vacuum  appertaining  to  the  slack,  that 
nas  t>een  sbortnned  27.56  inches,  increases  if  tbe  position  of  the  nozzle  is 
drooped  from  1  38  inches  to  31.30  inches,  as  noted  in  Kern  irk  2  with  Table 
XVI.    This  is  shown  in  percentages  in  Table  XVII. 


TABLE  XVII. 


Diameter  of  exhaa<-t  nozzle. 

Shape  and  size  of  stack 

3.94  in. 

4.33  in. 

4.74  in. 

5.12  in. 

5.51  in. 

13  78  in.  i  inclination 

13.78   '•  .'.          ••        

15.75   "  ,',           "         

Per  cent. 
3.38 
2.30 
3.00 

Per  cent. 
3.08 
2.00 
3.65 

Percent. 
2.83 
1.66 
2.22 

Percent. 
2.45 
1.47 
1  90 

Per  cent. 
2.16 
1.25 
1  70 

TABLE  XVIII. 

Nozzle  Location, 
ii  cbes. 

Total  bright  of 

StHCk, 

inches. 

Vacuum, 
inches. 

Increase  in  the 
vacuum, 
per  cent. 

3.94 
3.94-H1.8I  =  1.V75 
3.94  +  19  68=23.62 

57.68 -t- 3.91  =  61.62 
45.87  -(-  15.75=  61.6.' 
38  00  4-23.62=:     .62 

1  97 
2.76 
323 

M 

stack  lessened  by  from  8.66  inches  to  13..37  inches,  tbe  action   of 
the  draft  remained  unchanged; 

Now   if  we  reduce  both   of  these  shortened  stacks  back  to  their 
first  total  height,  and  allow  for  tbe  original  location  of  the  nosxle 
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TABLR    XV.-COSICAt  SfilCKS  WiTHOrT  W4I8TS. 

(a.)  Vacuams. 


Stack. 


Exbaaet  nozrie  diameters. 
Inches  Inches.  Inches.  Inches.  Inches. 


Remarks. 


S.M 


Beginniog. 

Crown 

End..,  .... 


Beginning. 
Crown.  — 
End 


Beginning. 

Orown , 

End 


4.31 


I.6I 
409 
4.« 


S76 
4.47 
4.17 


i.tt 
3.66 
3.66 


4.19 
449 


3.08 
*M 
*M 


2.M 

4.06 
4.06 


4  74 


S.W 


2.17   '    in 

4.91    I    &I2 


3.45  3.71 
5  28  5.46 
5.24         5.39 


4  45 

4.45 


3  15 
4.68 
4.09 


5.51 


2.58 
5.19 
5.19 


3J<I 
579 
5.39 


3.30 

4.82 
4.82 


1.  The  abscissas  are  calculated  from  a  zero  point  17.52  inches 

aboTe  the  smallest    8*-ction  of  the  stacic,  or  18.9  incbea 
above  the  top  of  the  nozzle. 

2.  The  shortest  distance  of  the  nozzle  from  the  emallet  sec- 
,         tion  of  the  stack  is  1.38  inches  and  the  greatest  is  31J0 

inches. 


(bj  Vacuums  for  Nozzle  Distance  of  from  33.62  Inches  to  39.37  Inches  (Lines  Straighl ). 


Nozsle 

EzhauBl  Nozzle  Diameter*. 

suck  DIamete-. 

Inches. 

Incbea. 

Inches.                 Inches.                 Inches. 

Kemarks.       '.j 

Inches.    ^            3.94 

1.33 

4.74                          5  12                          5jl 

13.78"/,  { 

13.78'  ■,,  / 

Difference. 
23.62        2.17  \         ,  ,. 
39..17        3.41/         '•** 
23  62       3.35  \        nac 
39.37        4  21 1        '•'* 
23.62        2  621        073 
39J7        3.35/        "'^ 
1 

Difference, 
lit}        >-3' 

If,)        0.77 

Differeaoe.!          Difference.           Difference. 

1:1?}    ••«    ^:i}    >•«■     \Si\    >« 

*•"}        0.99         H'}        0.91          *■"}        0« 

The  nozzle  distance  of  23.6.' 
inches    correspondd     to    a 
di'lance     of     5.32     inches 
from  th'<  smallest   section 

15.75',',, { 

JmI      o-s*      !«1      e-85      \\^\     0-87         i?"5!5'r?^.''L*i?L"''=!'5« 

K\Mf                         13S)                        jl-n7j 

'                                   1 

•nallest  section. 

to  be  increased  from  11.81  inches  to  19.68  inches  (300  to  SOO  niilH 
meters),  the  other  ratios  remaining  unchanged,  the  vacuum  will  ri!>e 
from  40  to  64  per  cent,  as  ahown  in  the  following  table  No  XVIII. 

This  marked  increase  in  the  vacuum  raises  the  question  as  to 
what  is  the  most  advantageous  relationship  to  establish  between 
the  length  of  the  stack  ^and  the  nozzle  distance  x  (Fig.  ■%)  if  the 
total  height  H,  that  is  the  distance  frcm  the  nozzle  opening  to  the 
top  of  the  stack,  remains  the  same. 

This  question  is  answered  by  a  reference  to  the  examples  given  in 
Plate  IV. 

Let  the  smallest  stack  diameter  be  15.73  inches  and  the  nozzle 
diameter  4.74  inches.  The  total  height  of  the  stack  measured  from 
the  nozzle  is  taken  consecutively  as  5  feet  2.0U  inches ;  5  [feet  6  i>3 
inches  and  5  feet  10.87  inches. 

We  illustrate  each  one  of  these  latter  rases  as  examined  in  Fig. 
40,  and  we  see  : 

1.  That,  with  the  same  total  height,  the  vacuum  increases  with 
the  decreasing  length  of  stack,  the  nozzle  distance  being  increased 
by  equal  increments. 

2.  That  by  increasing  the  total  height  the  vacuum  also  increases. 
This  is  not  the  only  case  for  the  stack  with  a  diameter  of  13.75 

inches  cited  here,  but  also  for  all  of  the  other  stacks  whose  opera' 
tion  is  represented  under  IV.  in  Plate  IV. 

From  the  foregoing,  it  follows  as  a  matter  of  course  that  the 
stacks  should  be  shortened  at  the  upper  end,  while  the  smallest 
diameter  remains  unchanged.  In  this  case  the  sectional  area  of  the 
stack  becomes  more  contracted  relatively  to  the  current  of  steam 
and  therein  lies  the  reason  for  the  increasing  vacuum  as  the  dis' 
tance  down  to  the  nozzle  is  made  greater. 

On  the  other  hand,  the  question  arises  as  to  the  effect  of  shorten, 
ing  the  stack  from  the  bottom,  leaving  the  sectional  area  at  the  top 
unchanged.  For  this  purpose  we  have  brought  together  a  group  of 
a  few  stacks  from  which  the  curvature  plates  have  lieen  taken  : 
they  are  shown  in  Fig.  41,  and  from  them  we  see  : 

1.  That  with  the  decreasing  length  of  stack  and  the  correspond- 
ing increase  of  nozzle  distance,  the  total  height  r<>maining  un- 
changed, the  vacuum  decreases,  and 

t.  That  the  vacuum  inci  eases  again  as  the  total  height  is  made 
greater. 

The  decrease  is,  of  course,  so  slight  within  the  limits  of  possible 
practice,  that  it  is  of  scarcely  any  importance  at  all,  and  may  be 
entirely  neglected.  From  all  of  these  examples  it  seems  that  it  is 
advantageous  for  a  locomotive,  next  to  a  large  stack,  as  we  have 


already  discussed,  (a)  to  choose  a  liberal  total  height,  and  of  it  (6) 
use  about  six  or  seven-tenths  for  the  length  of  the  stack  itself,  and 
from  four  to  six-tenths  for  the  distance  from  its  base  to  the  nozzle. 
A  rule  that  will  suffice  for  locomotive  practice  is  to  make  the  total 
height  four  or  Ave  times  the  smallest  diameter,  whereas  the  former 
practice  has  been  to  make  it  from  six  to  six  and  a  half  times. 

From  the  data  given  above  it  will  be  seen  that  the  nozzle  dis- 
tance should  not  be  made  much  more  than  one  and  a  half  times  the 
smallest  diameter  of  the  stack.  As  a  general  thing,  we  will  secur« 
a  suitable  relationship  if  we  make  the  stack  from  39  37  inches  (1 
meter)  to  47.43  inches  (1.2  meters)  long  above  the  waist  and  the 
nozzle  distance  from  17.72  inches  to  25.39  inches,  which  is  equal  to 
alH>ut  Vi  d,ha  shown  in  Fig.  42. 

^  7  v.:.:-.     Fig.  42.      'y.   '.''■'    :"::'.'■     ^      V      ^         .      f    ■  . 
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The  influence  which  Is  exerted  npon  the  action  of  the  stack  by 
the  means  and  methcd  of  conducting  the  products  of  combustion 
and  the  steam  to  it,  is  shown  in  the  following  investigations: 

fa.>  Suction  of  the  Produtis  of  Combustion  by  tht  Currrnt  of 
Steam. 

The  suction  of  the  products  of  combustion  into  the  smokebox  or 
air  into  the  apparatus  is  accomplished  in  the  same  way  as  gas  or 
air  would  he  drawn  along  by  any  roughened  surface.  The  inner 
portion  of  the  stream  of  steam  carries  no  particles  of  gas  or  air 
with  it,  so  long  as  it  remains  closed.  Hence  the  greater  the  veloci- 
ty of  the  steam,  or  the  greater  the  velocity  of  the  surface  of  the 
mantle,  by  just  that  amount  will  more  gas  be  entrained,  as  is  also 
shown  in  Section  VIII. 
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(h. )    Shape  of  the  Foot  ofihe  Stnrk. 

What  Influence  does  the  shape  of  the 
foot  of  the  stack  exert  upon  the  vacuum  ? 
As  the  result  of  experiments,  the  cylin- 
drical, the  conical  and  the  conico-cylin- 
drical  shape  o(  stack  caine  to  be  applied. 
So,  in  order  to  learn  the  influence  of  each, 
we  make  a  comparison. 

1,  between  the  funnel-shaped  and  the 
waist-shaped  stack  : 

2,  t)etween  the  full  length  and^the  stack 
shortened  at  the  top.   wherein   the  two 
stacks  exactly  corresponded  at  their  upper  ends, 
given  length. 

Fift.  4^)  shows  two  of  these  stacks  having  a  having  a  total  height 
of  4  feet  11  inches  which  for  the  last  .3  feet  4. 0'i  inches  of  their  up- 
per ends  are  exactly  alike.  The  vacuums  obtained  with  stacks  of 
different  diametfrsand  inclinations,  with  nozzles  of  3.M  inches  and 
4.74  inches  in  diameter,  are  shown  grouped  together  in  the  follow- 
ing table  XIX. 
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For  grea'er  nozzle  distances  than  these  shown  in  Fig.  4.3,  there 
is  a  similar  correspondence,  an  shown  by  the  lines  of  the  diagrams. 

Another  example  is  clearly  shown  in  Plate  III.  Here  a  full 
length  waist-shaped  stack  with  an  inclinatioa  of  i'^  and  with  a 
min  mum  diameter  of  l.'S  7.5  inches  is  compared  with  a  funnel- 
shaped  stack  of  the  same  minimum  diameter,  but  from  which  17.52 
inches  have  been  taken  from  the  upper  end.  Both  stacks  are, 
therefore,  the  same  length  from  their  point  of  smallest  cross-sec- 
tion to  the  top.  They  should  then,  according  to  the  foregoing,  give 
practically    the    same    values     for    the    vacuums  obtained    with 


Fig.  44. 
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tbem.  If  we  bow  combine  the  corresponding  co-ordinates  of 
the  funuel-shaped  stacks  from  Plate  IV.(abscis8as  3  feet  0.42  inches 
to  4  feet  1.19  inches),  with  those  of  Plate  Ill.cabscissas  1  foot  6.9  inches 
to  2  feet  10.6.5  inches)  we  obtain  as  the  points  of  the  curve  those 
shown  by  the  dotted  curve  ^iven  in  connection  therewith. 

The  latter  lie,  in  all  live  cases,  l>elow  each  of  the  waist-stacks, 
but  the  actual  difference  is  not  really  as  great  as  one  would  be  led 
to  think  from  the  diagrams.  But  we  must  consider  that  there 
were  several  observations  that  were  known  to  have  been  erroneous, 
that  there  were  many  interruptions  to  the  work,  and  that 
some  sliftht  inaccuracies  in  the  reproduction  of  the  curves  have 
crept  in.  In  figures  the  values  for  the>bscissaof  18.9  inches  with 
a  nozzle  diameter  of  8.94  inches  are,  for  funnel-shaped  stacks,  2.72 
inches;  for  waist  shaped  stacks  2.82  inches. 

When  the  nozzle  diameter  is  4.b3  inches  these  values  become  3.0.5 
Inches  and  3.17  inches.  When  the  nozzle  distance  is  about  27}^ 
inches  from  the  smallest  portion  of  the  stack,  the  difference,  as 
shown  in  Plate  III  ,  is  greater,  though  still  insignificant.  From 
this  it  appears  to  be  certain  that,  with  a  nozzle  distance  of  about 
27}-^  inches,  a  continuous  current  of  steam,  like  that  shown  in  Sec 
tion  VIII.,  which  deals  with  the  "  shape  of  the  steam  current,'' 
begins  to  fill  the  whole  sectional  area  of  a  stack  that  has  a  diameter 
of  15.73  inchrs,  and  that,  at  a  greater  distance,  it  strikes  against 
thefoot  of  the  stack:  that  is  to  say,  with  the  funnel-shaped  stacks 
it  strikes  directly  against  the  ring  at  the  bottom,  while  vcith  those 
having  a  waist,  it  impinges  against  the  sides  of  the  Hare  at  the 
bottom.  Both  cases  are  clearly  shown  in  Fig.  44.  In  the  first  case 
there  must  naturally  be  a  somewhat  more  vigorous  impact  and  a 
greater  contraction  at  the  smallest  cross- section  than  with  the 
waist-shaped   stack,  as  well  as  a  corresponding  f   the 

vacuam  indicated. 

[to  BE  CONTINCKD.]  . 
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The  lietric  System. 

Editor  Amrrican  Engineer,  Car  Builder  and  Railroad  Journal: 

III  >our  April  i.'-sue,  page  59,  I  find  an  interesting  article  on  the 
"metric  system."  It  is  true  that  the  larger  part  of  European  govern- 
ments have  adopted  that  system,  and  in  doing  so  have  made  progress 
from  the  confusion  in  weights  and  measures  existing  in  former  times. 
But  now  that  we  are  intimate  with  all  the  pfculiarities  of  the  system, 
we  are  able  to  see  its  various  faults,  principa'ly  arising  from  the  un- 
fortunate choice  of  units.  These  units  are  scientifically  derived, 
but  not  adapted  to  the  daily  work  of  many  people.  Their  only  ad- 
vantage is  in  the  use  of  the  decadal  division,  but  for  the  exigencies 
of  practical  trade  these  units  are  not  adapted. 

Furthermore,  in  the  metric  system  only  the  factors  of  measure 
and  weight  are  in  good  arithmetical  connection,  while  the  ezperi. 
ence  of  modern  times  demonstrates  that  the  factors  of  faluf  and 
/i//i«  should  not  stand  aside:  they  are  to  be  fellows  of  the  closed 
ring— measure,  weight,  value  and  time.  For  all  this,  though  being 
a  condition  of  proftress  in  the  expansion  of  modern  trade,  there  is 
no  room  in  the  metric  system,  and,  as  the  world  progresses,  we  see 
that  the  metric  system  is  not  at  all  to  be  the  final  one.  If  your 
country  wants  to  take  in  hand  the  heavy  work  of  changing  your 
units  for  others,  these  ought  to  be  of  a  reil  international  character 
you  want  a  system  and  units  whose  practical  qualities  are  much 
superior  to  those  of  any  system  whi'h  has  thus  far  been  used  any- 
where, in  order  to  be  accepted  for  its  advantages  by  other  people. 
This  also  will  be  the  shortest  way  to  arrive  at  an  international  un 
derstanding  a(x>ut  these  things  and  not  by  substituting  any  defec 
live  system  by  another  one. 

I  incloFe  a  short  sketch  of  an  international  system  which  might 
suffice  for  all  scientific  and  practical  purposes.     Wilhelm  Bos.«e. 
;   :    ,'j.  Vienna  VII.,  Barggasse  2,  Austria 

[Herr  Boflse  urges,  in  hiscircular,that  the  four  facU>rs  of  dimen- 
sion, weigiit,  "^alut  and  time  should  l)e  based  upon  some  system 
of  the  utmost  simplicity  that  is  practicable,  and  should  also  be 
connected  with  one  another  in  a  manner  that  is  clear  and  devoid 
of  complication.  In  order  to  aocomplish  this  he  blarts  with  hi.s 
mea^ure  of  length.  In  this  he  would  take  as  the  unit  the  equa- 
torial circumference  of  the  earth  and  divide  it  into  1,000  geograph- 
ical degrees,  and  then  sub-divide  each  one  of  these  degrees  into 
II)  miles,  so  that  a  convenient  measure  ot  length  w(  uld  l>e  ob- 
laine<l.  and  one  which  could  readily  be  used  as  a  basis  of  the 
measure    of    time.     For    a    practical    working    dimension  this 


mile    should   be   itself    divided  into   10,000   fe*-t.  two  <if  wh'di 

feet  vvould  be  equal  to  the  usual  step.  Further  sub  li  visions  wouiti 
be  on  a  decimal  basis.  For  cubic  capacity,  tlie  unit  would  be  a  cubic 
foot,  divided  into  100  parts.  The  size  of  the  latter  corresponds 
quite  accurately  with  the  ordinary  wine  measures  used  all  over  the 
world.  The  unit  of  weight  is  also  based  upon  the  cubic  foot,  and 
should  be  llie  weight  of  a  cubic  foot  of  water,  and  is  only  slightly 
heavier  than  the  centner  used  up  to  the  present  time.  The  subdivi- 
sions to  follow  would  naturally  be  into  100  pounds.  F:;r  value. 
Herr  Bosse  assumes  that  the  relative  value  of  gold  and  silver  to 
be  as  20  to  1.  On  this  basis  he  proposes  an  effective  weight  of 
yJj  pound  of  I'V,  fine  fine  gold,  whose  value  would  be  about  30 
francs  as  a  basis,  and  on  the  same  hypothesis  jg^  pound  of  j'^  fine 
Sliver  would  represent  two  francs.  This  is  recommended  as  the 
international  unit  of  value. — Editob.] 


Discussing  BaU  Specifications. 


At  a  recent  Pittsburg  meeting  of  the  otiicers'  association  of  the 
Pennsylvania  Company,  attended  by  representatives  of  the  lines 
and  branches  west  of  Pittsburgh,  the  principal  topic  of  discussion 
was  the  chemical  composition  of  the  steel  rails  used  on  the  Pennsyl- 
vania system.  While  it  was  conceded  that  the  character  of  the  rails 
laid  has  shown  some  improvement  in  recent  years,  it  was  also 
brought  out  in  the  discussion  that  there  had  been  more  breakage 
than  the  management  wanted  to  see  in  the  past  year.  The  drift  of 
sentiment  was  toward  a  specification  for  lower  phosphorus.  No 
formal  action  was  taken,  and  we  are  advised  by  an  officer  of  the 
road  that  the  matter  is  simply  being  investigated  with  a  view  to 
obtaining  as  much  light  as  possible  on  the  subject.  It  is  not  defi- 
nitely determined,  indeed,  that  any  change  from  recent  practice 
will  be  made. 

The  ex->re89ions  at  the  Pittsburgh  meeting,  hoivever,  are  in  line 
with  the  new  specifications  for  steel  rails  presented  by  Robert 
W.  Hunt  at  the  Atlanta  meeting  of  the  American  Institute  of 
Mining  Kngineers  last  Uctol>er.  Capt.  Hunt  made  the  point  that 
whereas  the  Western  mills  had  been  allowed  0.11  per  cent,  phos- 
phorus in  their  rails,  and  in  some  cases  0.12  per  cent.,  it  was  now 
prac;  icable,  in  view  of  the  vast  deposits  of  low  phosphorus  Mesahi 
ores,  for  these  mills  to  bring  the  phosphorus  in  their  rails  below 
0.09  per  cent.  The  new  specification  which  he  presented,  therefore, 
called  for  not  to  exceed  0.0S5  per  cent,  phosphorus,  and  silicon  not 
below  0.10  percent.  The  specified  lange  in  carbon  was  not  below 
0.43  percent,  and  not  over  0  51  per  cent,  fcr  the  ~0-pound  section; 
not  less  than  0.45  per  cent  and  not  over  0..53  per  cent,  for  the  7.V 
pound  sectio!',;  not  less  than  0.48  per  cent,  nor  over  0..56  per  cent,  for 
the  80  pound  section;  not  less  than  0.55  per  cent,  nor  over  0.63  per 
cent,  for  the  90-pound  section;  not  less  than  0.62  per  cent,  nor  oveJ 
0.70  per  cent,  for  the  100-pound  section.— /»-on  Trade  Revirvr. 


The  Limit  of  Elasticity. 


In  an  interesting  article  in  Science  Progrcxs  on  the  "Mechanical 
Testing  of  Iron  and  Steel,"  Prof.  Hudson  Beare  has  the  following 
to  say  on  the  limit  of  elasticity  : 

No  term  has  given  rise  to  more  confusion  in  dealing  with  the 
strength  of  materials  than  this.  One  instance  will  suffice  to  show 
the  kind  of  error  produced  by  false  notions  as  to  its  meaning:  the 
well-known  fact  that  by  stressine  a  bar  in  tension  beyond  its  yield 
point  we  raised  its  limit  of  elasticity  in  tension,  was  usually  con- 
sidered to  represent  the  whole  result  of  the  action.  We  know, 
however,  from  the  researches  of  Bauscbinger  that  this  is  a  very  im- 
perfect and  misleading  conclusion— a  conclusion,  too,  which  may 
have  caused  much  of  the  difiiculty  in  understanding  some  of  the 
results  obtained  in  the  endurance  tests  of  Wohler.  Bauschinger's 
experiments,  carried  out  with  perhaps  more  exactitude  than  any 
previous  experiments  of  this  nature,  lead  us  to  conclude  that  there 
is  for  any  given  material  a  true  natural  limit  of  elasticity,  under- 
standing by  that  term  the  limit  of  the  elastic  condition  according 
to  Hook's  law,  w/ /e/isio  sir  vis.  But  this  natural  limit  may  t>e 
varied  in  all  sorts  of  ways — by  strains  set  up  in  the  material  during 
manufacture,  by  after  working,  or  in  a  testing  machine.  Unless, 
therefore,  we  know  the  whole  previous  history  of  the  bar  we  are 
testing,  we  are  quite  unable  to  say  whether  the  limit  obtained  in  our 
test  is  a  natural  one.  or  whether  it  is  some  artificial  one  produced 
by  some  treatment  the  bar  has  undergone.      In  one  form  this  fact 
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waa  appreciated  by  all  those  interested  in  the  question  of  testing;. 
It  waa  well  knowa,  for  example,  that  cold  rolling  greatly  raises 
the  limit  Two  bars  rolled  from  the  same  ingot  would  give  very 
different  values  for  this  factor,  the  one  with  the  smaller  croas- 
aectional  area— and,  therefore,  during  the  last  stag  -s  of  manufact- 

'  ure  rolled  while  partially  cold— would  show  a   much   higher  ap- 
parent limit.     But  it  was  not,  at  any  rate,   generally   understood 

.  that  such  elfects  were  only  particular  cases  of  a  much  more  general 
law.  This  fart  at  once  disposes  of  the  talk  often  indulged  in  during 
discussions  on  this  subject  as  to  the  value  of  high  elastic  limits 
when  they  are  determined  simply  from  a  static  tensile  test ;  and 
the  importance  of  the  question  is  at  once  realized  when  we  con- 
sider that  these  so-called  higher  values  are  made  the  basis  of  a 
claim  for  higher  working  stresses,  even  for  cases  where  the  loads 
are  alternalirg  tension  and  compression.  It  is  to  be  hoped,  there- 
fore, that  this  question  of  the  determination  of  the  natural  limits 
of  elasticity  of  different  qualities  of  iron  and  steel  will  be  under- 
taken as  a  research  work  by  some  competent  observers  having  the 
requisite  delicate  measuring  apparatus  at  their  disposal.  Such  a 
research,  if  carefully  carried  through,  would  settle  many  important 
points  of  the  uttermost  pr  ctical  value,  and  would,  at  the  same 
time,  contirm  experiments  which,  from  their  far-reaching  conse- 
quences, and  from  the  fact  that  the  deductions  from  them  depend 
on  extremely  small  differences  in  measurements  themselves  very 
minute,  much  need  confirmation.  Carried  out  in  a  systematic 
manner,  careful  chemical  analysis  being  made  of  the  material 
tested,  we  should  obtain  data  to  make  it  possible  to  deduce  the  re- 
lations existing  between  the  values  of  the  natural  limits,  and  the 
proportions  of  the  various  constituents  of  other  elements  present  in 
iron  or  steel,  and  probably  be  able  to  ascertain  definitely  the  best 
proportions  for  a  material  required  for  some  given  purpose.  It 
would  also  enable  us  to  settle  in  a  much  more  rational  manner  the 
working  stresses  which  could  be  allowed  in  any  given  case;  this,  a 
matter  of  the  utmost  consequence  in  the  case  of  parts  of  machines 
or  structures  subjected  to  alternations  of  stresses,  is  equally  of  im- 
portance where  there  are  only  variation  of  stresses  or  even  only 
long  continued  statical  loads,  for  we  are  still  without  information 
as  to  the  changes  which  may  go  on  in  the  value  of  the  limit  under 
these  conditions.  That  a  steady  change  in  the  opinion  of  engineers 
in  regard  to  this  question  of  working  stri>sshas  tieen  in  progress  for 
the  past  few  years  is  undoubted,  but  at  present  we  are  still  groping 
more  or  less  in  the  dark,  because,  though  there  i-«  a  miss  of  rapidly 
accumulating  data,  it  at  present  seems  largely  to  be  only  capable 
of  being  used  in  a  more  or  less  empirical  fashion,  and  still  to  be  in 
need  of  some  rational  explanation.  The  researches  of  the  Coaimlttee 
of  the  Institution  of  Mechanical  Engineers  on  "  Alloys'  has  no 
doubt  done  something  to  shift  the  question  into  a  clearer  light,  but 
the  field  open  for  research  is  still  very  wids. 


Kindling  Locomotive  Firea  on  the  Norfolk  &  Western 
•  Railroad. 


At  a  recent  meeting  of  the  Southern  &  Southwestern  Railway 
Club  Mr.  R.  P.  C.  Sanderson,  of  the  Norfolk  &  Western  Railroad 
made  the  fullowing  statement  in  relation  to  locomotive  fire, 
kindlers: 

It  is  only  recently  that  much  has  been  heard  about  kindling  fires 
of  locomotives  by  the  use  of  oils  instead  of  cord  wood  or  waste  wood 
from  the  car  shops,  and  much  mystery  and  many  patents  have  been 
in  evidence  since  then. 

To  ascertain  just  exactly  how  much  benefit  and  economy  was  to 
be  achieved  by  discarding  wood  for  kindling  fires  and  introducing  the 
useof  oil.expjrimental  apparatuses  of  different  kinds  were  prepared 
at  some  of  the  shops  of  the  Norfolk  &  Western  Rtilroad,  and  after 
a  few  months  of  experimental  use.  with  varying  success,  it  was 
found  that  the  economy  by  the  use  of  oil  as  compared  with  firewood 
was  very  great,  and  pressure  was  then  brought  to  bear  on  each  of 
the  shops  to  see  how  little  oil  could  be  used  for  this  purpose. 

In  tbe  first  devices  experimented  with,  crude  or  fuel  oil  was  em- 
ployed, as  it  was  thought  that  the  greater  calorific  properties  of 
crude  were  decidedly  beneficial.  As  it  was  a  great  inconvenience 
to  carry  tbe  small  quantities  of  this  special  oil  in  stock  at  points 
where  cheap  black  oil  used  for  lubricating  cars  was  carried  in  stor- 
age tanks,  the  use  of  crude  oil  or  fuel  oil  was  soon  abandoned  and 
lubricating  oil  used,  with  a  small  addition  of  kerosene  to  make  it 
more  inflammable.  Subsequently  it  was  found  that  the'addition  of 
kerosene  was  quite  unnecessary  and  that  the  lubricating  oil  was 
sufficient  in  itself. 


It  was  then  found  that  by  eetablishingsome  rivalry  between  the 
different  shops  the  quantity  of  oil  used  could  be  steadily  reduced 
until  the  coit  per  engine  for  a  month's  firing-up  had  dropped  to  one 
and  one-fifth  cents  per  engine.  Subsequent  to  this  it  was  further 
found  by  one  of  our  master  mechanics  that  the  oil  was  entirely  un- 
necessary, and  that  by  heaping  up  lump  coal  in  a  mound  a  short 
distance  from  the  inside  of  the  fire  door  and  by  throwing  the  usual 
handful  of  greasy  waste  (discarded  by  the  wipers)  on  the  face  of 
this  coal  pile,  setting  fire  to  this  waste,  and  then  directing  a  jet  of 
compressed  air  directly  on  this  small  handful  of  burning  waste,  the 
flame  from  it  can  be  driven  right  into  the  coal  pile,  and  that  in  tbe 
course  of  four  or  five  minutes,  or  possibly  a  little  longer,  according 
to  the  condition  of  the  coal  and  the  pressure  of  the  air  used,  the 
mound  or  heap  of  coal  can  be  brought  to  a  good  red  heat  ready  for 
spreading  over  the  grate  bars  without  the  use  of  any  oil  whatever. 
This  plan  has  been  found  to  be  successful  with  the  Pocahontas 
coal.  Clinch  Valley  coats,  and  Tbacker  and  semi-sp'int  coals  used  on 
the  Norfolk  &  Western  Railroad,  which  vary  widely  in  their  na- 
ture, and  it  is  believed  that  this  same  plan  can  be  followed  with 
any  coal  that  is  not  too  bard  or  flow  burning  in  its  composition. 

I  do  not  wish  to  say  that  we  do  not  now  use  any  oil  for  firing  up, 
because  we  have  found  that  with  the  use  of  a  little  oil  in  with  tbe 
compressed  air,  it  will  hurry  up  matters  a  little  in  cases  of  emer- 
gency. 

The  majority  of  the  engines  fired  which  are  referred  to  havt 
large  fireboxes  10  feet  or  more  in  length,  and  at  most  of  the  engine 
bouses  the  boilers  are  filled  with  hot  water,  and  in  this  way  con- 
siderable economy  in  time  in  firing  up  and  getting  engines  ready 
for  service  has  been  accomplished  without  any  injury  to  the  boil- 
ers. 

Where  nothing  but  air  is  used  to  ignite  the  coal,  it  will  be  found 
ordinarily  that  it  does  not  pay  to  handle  the  scrap  wood  from  the 
car  repair  tracks  or  the  old  ties  or  bridge  lumber,  as  the  cost  of 
cutting  it  up  and  handling  it  is  greater  than  the  small  amount  of 
coal  consumed  in  compressing  the  air,  and  to  get  rid  of  this  old  ma- 
terial it  is  found  to  be  more  economical  to  sell  it  as  firewood  to  the 
employees  and  public  at  a  small  price,  or  to  burn  it  up  iu  heaps 
where  it  lies,  if  it  canaot  be  got  rid  of  in  any  other  way. 

We  take  from  the  discussion  of  Mr.  SaDder«on's  statement 
the  following: 

Mr.  Gentrt— Mr.  Sanderson  does  not  say  how  much  coal  is  used. 
I  don't  suppose  much  of  it  is  consumed.  I  take  it  that  it  don't  take 
very  much  more  coal  than  where  wood  is  used.  I  saw  one  experi- 
ment made  at  Alexandria  by  Mr.  C.  F.  Thomas,  and  it  didn't  strike 
me  that  very  much  coal  was  consumed  during  the  process  of  igni- 
tion. 

Mr.  Hddson— My  experience  has  been  that  it  takes  very  lit  tie  more 
coal  to  kindle  with  oil  and  coal  than  it  does  with  wood  and  coal.  I 
find  that  fires  can  be  kindled  with  a  great  deal  of  economy  witho'it 
using  any  oil  at  all  by  simply  putting  in  a  small  quantity  L-f  waste, 
and  using  the  steam  blower  on  the  engine.  We  fire  about  as  many 
engines  without  oil  as  with  oil,  and  there  is  no  injury  to  the  flues 
or  sheets.  There  is  practically  no  difference  in  time  with  or  with- 
out oil. 

T.  W.  Gentry— It  was  not  necessary  for  the  parties  I  referred  to 
to  go  to  any  expense  in  the  way  of  a  new  plant.  They  utilized 
what  they  had  at  hand,  which  was  an  old  boiler,  to  fill  the  engines 
with  hot.water.  Anybody  who  has  an  air  pump  can  utilize  it.  It 
is  not  much  of  an  item  with  a  few  engines.  Tbe  experiment  I  have 
seen  was  in  a  large  engiue  house,  where  everything  was  at  hand. 
They  just  used  the  blower  and  the  dirty  waste. 

Mr.  Andersun— I  rememl)er  making  one  experiment  in  kindling 
fires  with  dirty  waste,  in  which  it  took  within  a  few  pounds  of  dOU 
pounds  of  coal  to  get  tS5  or  70  pounds  of  steam.  I  did  not  use  any 
wood,  and  we  got  steam  up  in  about  5.5  minutes.  I  have  not  used  - 
any  wood  for  over  two  years;  we  kindle  all  onr  Ares  with  waste  that 
has  beer;  used  to  wipe  with. 


Wegener's  Appcutttus  for  Burning  Powdered  FueL 


The  accompanying  engraving,  reproduced  from  the  Engineer,  il- 
lustrate a  new  form  of  apparatus  des>igned  by  Herr  Wegener  for 
burning  finely  pulverized  coal,  and  burning  it  in  such  a  way  that 
the  quantity  is  automatically  varied  with  the  quantity  of  air  ad- 
mitted for  supporting  combustion.  The  apparatus  has  been  in  use 
some  time  in  Europe,  and  is  now  in  use  in  tbe  works  of  Messrs. 
Bryan  Donkin  and  Co.,  I>ondon,  Engiand. 

Our  engraving  shows  tbe  apparatus  in  detail  as  applicable  to  any 
boiler.  The  small  sacks  of  powdered  coal,  weighing  about  50  pounds 
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The    Wegener   Powdered    Fuel    Apparatus  for   Boilers. 


are  put  into  a  coDical  hopper  A:  The  powdered  coal  gradually  ,'alls 
out  of  the  sacks  as  required  into  the  hopper,  aud  then  oo  to  a  sieve 
B,  about  5}4  inches  diameter,  with  small  openings  in  it.  The 
powdered  coal  would  not  continue  to  pass  through  this  sieve  with 
certaintT  without  continual  tapping,  and  this  is  done  in  the  follow, 
ing  way : 

Immediately  beneath  the  hopper,  and  level  with  the  boiler-house 
floor,  is  an  air  pipe  E,  about  20  inches  dianaeter,  through  which 
nearly  all  the  air  for  combustion  enters.  As  it  enters  it  is  made  to 
pass  through  the  blades  of  an  air-wheel  or  turbine  C,  and  this  pas 
sage  of  the  air  '»uses  the  latter  to  revolve  like  a  smoke-jack.  On 
the  axis  of  this  air-wheel  there  is  a  little  knocker  which  taps  the 
sieve  from  150  to  250  times  per  minute,  causing  the  powdered  coal 
to  descend  vertically  through  the  sieve,  meeting  the  air  for  com- 
bustion as  it  ascends  vertically.  The  powdered  coal  and  air  for 
proper  combustion  in  this  way  get  mixed  thoroughly  together  and 
pass  on  into  the  boiler  Hue,  each  particle  of  coal  being  surrounded 
by  air.  There  is  no  grate  and  there  are  no  tire  doors,  and  the  stok- 
ing simply  consists  of  putting  a  sack  of  powdered  coal  from 
time  to  time  into  the  top  of  the  hopper,  and  seeing 
that  the  right  amount  of  air  is  going  in  for  combustion-  If 
there  is  not  sufficient  air  for  proper  combustion  entering 
through  the  main  opening,  as  shown  by  a  little  smoke,  there 
are  two  other  smaller  pipes  where  additional  air  can  be  admitted, 
each  kind  of  coal  requiring  a  somewhat  different  amount  of  air. 
The  only  object  of  the  air-wheel  revolving  from  75  to  125  revolutions 
per  minute  is  to  shake  the  sieve  and  cause  the  powdered  fuel  to  go 
into  the  furnace  in  the  quantity  desired.  When  more  steam  and 
coal  are  required  a  greater  knock  is  given  to  the  sieve,  and  more 
powdered  coal  is  burned;  when  less  is  required  a  less  shake  is  nec- 
essary. A  screw  adjustment  for  this  knocking  device  is  provided 
to  regulate  the  amount  of  coal  entering,  which  is  done  by  turning  a 
thumb-screw.  The  attendant  can  look  after  several  boilers.  An 
analysis  of  gases  of  combustion  proves  that  the  combustion  is  ex- 
cellent and  the  amount  CO2  is  higher  than  with  ordinary  furnaces. 

Mr.  Bryan  Donkin  made  a  careful  test  on  a  Cornish  boiler,  at  Ber- 
lin, in  March  last,  first,  with  an  ordinary  grate  and  ordinary  band- 
stoking:  and,  secondly,  a  few  days  after,  on  same  boiler,  same  con- 
ditions, and  same  coal,  but  with  Wegener's  patent  system  of  pow- 
dered or  molecular  firing. 

The  following  table  give*  the  results  of  the  experiments  : 


RBStTLTS  OF  TRIALS. 


Trial. 

Kzperlmental  number        : 

Date  of  experiment.  1895  ...     

Condjtioos,  wUb  or  without   Wetcener'i 

apparatus    

Duration  of  trial,  continuous,  boars 

Weather 

Mean  steam  pre>sure  (from  tested  Bour- 
don gage  ever;  quarter  hour),  lb 

Coal. 

Total  coal  burned.  lb 

Coal  burned  p°r  hour,  lb        

Coal  burned  per  hour  per  tq.   ft.  of  flre- 

Krate,  lb 

Moisture  in  coal,  per  cent 

Ashes  and  chokers  in  coal,  per  cent 

Water. 
Mean  temperature  of  feed  water  en  ering 

IJoller,  Kah 

Total  feed  water  evaporated,  lb 

Water  evaporated  per  boor,  lb 

Water  evaporated  per  hour  per  sq.   ft. 

heating  surface,  lb 

Evaporation. 
Lb.   water  evaporated  per  lb.  wet  coal 

from  temperature  of  feed,  lb 

Lb.  water  evaporated  per  lb.  wet  coal, 

from  and  at  'Hi  deg.  Fah.,  lb 

Lb.  water  evaporated   per  lb.  dry  cnal, 

from  and  at  212  deg.  Fah.,  lb 

Caloric  value  of  coal.  lb.  water  per  lb. 

dry  coal,  from  and  »t  212  deg.  Fan.,  lb. 
Thermal  efBciency  of  boiler  = 

actual  evaporation  . 

,     ; , — ^.percent 

caloric  value 
Chimney  and  gases. 

Mean  position  of  damper 

Temperature  oC  furnace  gases  at  end 

boiler  tube.  Fah    .   

Temperature  of  furnace  gases  at  base  of 

chimney,  Fah 

Draft  of  chimney  in  side  flue    at  front 

of  boiler,  inches  of  water 

DraugDt  of  chimney  at  base  of  chimney, 

inches  of  water 

Mean  analysis  of   fur-  ( CO.j  p.  c.  by  vol. 

nace  gases,  taken  ev— |  O        " 

erv  Quarter  hour (.CO      "       " 

Temperature  of  air  in  boiler  bouse.  Fata.. 
Smoke. 
Total  number  of  times  smoke  observed.. 

Total  duration  of  smoke,  minutes  

Mean    intensity    of    smoke  (Mr.   U.    K. 

Clark's  smoke  scale),  number. . . 


March    29. 

Without 
7.1 
Wet 


1,60« 
225 


II. 

April  1. 

With 

6.06 

Fine  and  dry 

83.4 

1.410 


16.3 

9.0  1.2 

14.8       Assumed  at  16  to  19 


of 


63° 

7,928 
1.U7 

2.23 


4.9S6 
5.9U 
6.48 
12.6  > 

M 

Full  open 

<ibove  750" 

438« 

0.41  in. 

0.61  in. 

8.73 

8.13 

0.88 

64» 

70 
105 


48.«* 

1(1,517 
Ui77 


T.l« 
MO 

9.11 
11.85 

77 

Full  open 

above  750° 

413° 
Water  gage  oscil- 
lated   from    a 
slight     pressure 
to  a  vacuaoi. 
15.35 
t.U 
M 


7 

•  - 




In  this  experiment  the  bars  were  rather  too  wide  apart  (or  the  small 
coal  uaed  to  get  the  best  results. 
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AMERICAN  ENGINEER,  CAR  BUILDER 


A  Dynamometer  for  the  Back  End  of  a  Tender. 

The  expense  of  building  and  operating  a  dynamometer  car  has 
led  to  several  attempts  to  design  a  dynamometer  that  can  be 
applied  to  the  rear  end  of  a  tender  or  the  front  end  of  the  first 
car  of  the  train.  In  all  of  these  that  have  come  to  our  attention 
no  graphical  record  has  been  attempted,  the  makers  being  con- 


Fig.  2  shows  it  applied  to  a  tender  and  the  pipe  from  the  dia- 
phragm carried  forward  under  the  tender  frame  and  up  to  the 
top  of  the  tank  where  it  is  connected  to  a  regular  steam  or  hy- 
draulic gage  placed  in  front  of  the  tool  box.  A  small  force 
pump  is  connected  to  the  pipe  near  the  gage  to  supply  oil  to 
replace  that  lost  by  leakage.  Fig.  1  gives  the  details  of  construc- 
tion and  most  of  the  principal  dimensions.     It  will  be  seen  that  a 


Fig.   1. -Details  of  McHenry   Dynamometer  for  Back   End   of  Tender- 


tent  to  read  the  pull,  speed,  etc.,  from  gages.  On  the  Northern 
Pacific  Railroad  an  endeavor  was  recently  made  to  provide  an  in- 
expensive and  reliable  dynamometer,  and  the  details  of  the  result* 
ing  ap{>aratus  are  shown  in  the  accompanying  engravings.  It 
was  designed  and  patente<l  by  Mr.  McHenry,  one  of  the  receivers 
of  the  road. 


Fig.  2. ..Application   of  Dynamometer  to  Tender. 


diaphragm  is  placed  in  the  back  of  a  drawhead.  This  diaphragm 
is  made  out  of  No.  22  brass,  and  is  soldered  to  a  plate  which 
closes  the  back  of  it.  A  lug  on  this  plate  is  tapped  for  the  pipe 
by  which  the  pressure  is  transmitted  to  the  gage.  This  diaphragm 
is  held  in  the  drawhead  by  a  large  hexagonal  nut  which  als^ 
supports  the  outer  portion  of  diaphragai  against  the  burstinfif 
pressure.  A  circular  place  5}  J  inches  in  diameter  is  soldered  on  to 
the  face  of  the  diaphragm,  on  which  bears  a  yoke  with  a  H-inch 
round  bar  extending  forward  from  each  of  its  ends.  The«e  pasa 
through  the  flange  of  the  drawhead  and  are  secured  to  another 
yoke  by  means  of  two  nuts  on  each.  This  second  yoke  passes 
transversely  through  the  drawhead  and  at  its  center  is  provided 
with  a  slot  and  pinhole  by  which  an  ordinary  link  and  pin  can  be 
coupled  to  it.  The  whole  arrangement  is  so  simple  that  it  will  be 
readily  understood. 

We  have  described  the  dynamometer  as  applied  to  a  tender, 
but  we  learn  that  though  designed  for  that  plat^  it  was  as  a 
matter  of  fact  attached  to  a  caboose  that  was  run  next  to  the 
engine.  As  far  as  we  have  lieen  able  to  loam  the  only  serious 
trouble  experienced  in  the  use  of  the  device  was  occasioned  by 
the  rupture  of  the  diaphragm.  This  we  should  think  could  !>« 
overcome  by  making  the  unsupported  area  of  the  diaphragm 
considerably  less  than  shown  in  the  drawings.  From  such  in- 
vestigations as  we  have  been  able  to  make  into  the  requirementH 
for  such  apparatus  we  are  inclined  to  think  an  initial  tension  on 
the  diaphragm  is  desirable,  but  it  may  not  be  essential.  The 
apparatus  illustrated  is  certainly  one  of  the  most  compact  that 
has  been  constructed  for  the  line  of  work  mentioned. 
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Crosby  Steam  Qage  and  Valve  Company. 

This  company,  as  most  of  our  readers  know,  is  a  Boston  "  in- 
stitution," with  its  works  in  Charlestown,  of  Bunker  Hill  fame. 
Recently  while  enjoying  a  visit  to  the  Hub  the  pleasure  was  in- 
creased by  an  inspection  of  the  works  referred  to,  the  expedition 
iK'ing  personally  conducted  by  Mr.  Greorge  H.  Eager,  the  treas- 
urer of  the  company.  The  works  consist  of  a  main  building 
4rilX~7  ft.  and  four  stories  high,  which  is  thoroughly  equipj>ed 
with  the  most  approved  machinery  for  manufacturing  the  appli- 
ances which  are  specialties  of  the  company.  As  its  name  indicates, 
the  principal  products  are  steam-gages  and  safety-valves.  Of  the 
former  they  make  several  different  kinds.  Among  these  are  the 
Bourden  gage,  with  an  ordinary  Cshaped  pressure  tube,  the 
lower  end  of  which  is  fixed  and  the  upper  connected  to  the  index 
mechanism.  In  another  form  the  tube  is  placed  thus, 
■j ,  and  held  securely  in  the  middle,  the  two  ends  being 
free  and  attached  to  a  T-shaped  lever  which  operates  the  index. 
With  these  gages  a  system  is  used  to  keep  the  gage  tube  filled 
with  water  and  thus  keep  it  cool.  A  third  form  is  what  they  call 
their  "thermostatic  water  back  gage,"  in  which  two  tubes  are 
placed  thus  (  )  with  their  lower  ends  attached  to  a  chamber  which 
i.i  filled  with  water  or  other  liquid,  and  answers  the  purpose  of 
an  ordinary  siphon.  This  chamber  is  placed  between  the  two 
tubes.  The  upper  ends  of  the  tubes  are  connected  to  a  T  lever 
which  forms  part  of  the  index  mechanicism.  It  is  found 
liowever.  in  practice  that  after  the  tubes  have  been  tested  and 
adjusted  to  a  certain  movement  under  pressure  in  the  ordinary 
temperature,  and  then  give  correct  indication  of  pressure,  that 
when  the  tubes  are  heated  in  use  to  a  higher  temperature  they 
are  lengthened  thereby  to  such  an  extent  that  their  free  ends 
will  then  move  through  a  larger  arc  than  they  did  when  they 
were  tested,  and  thus  a  greater  pressure  than  actually  exists  in 
the  boiler  is  indicated  on  the  dial.  In  the  gage  which  is  here  de- 
scribed, the  long  arm  of  the  T  lever  is  made  of  brass  and  steel 
brazed  together,  which  forms  a  "  thermal  bar,"  and  the  unequal 
expansion  of  the  two  metals  compensates  for  the  expansion  of 
the  tubes. 

These  gages,  the  makers  say,  are  especially  adapted  for  loco- 
motives and  for  other  boilers  in  which  the  high  pressures  now  in 
vogue  are  used. 

The  company  makes  gages  for  a  great  variety  of  purposes,  in- 
cluding hydraulic,  vacuum  water,  ammonia,  air,  gas  and  pyrom- 
eter gages.  These  are  all  tested  with  great  care  and  with 
apparatus  specially  constructed  for  the  purpose,  with  which  the 
testing-room  is  equipped.  The  utmost  care  is  exercised,  and  the 
greatest  precision  is  aimed  at,  in  testing  gages,  and  any  defect  is 
certain  to  be  detected  before  they  leave  the  company's  hands. 

Another  important  branch  of  the  Crosby  Company  is  the 
manufacture  of  safety  valves.  These  are  of  the  "  pop"  type,  and 
are  made  especially  for  locomotives.  A  peculiarity  is  a  flat  an- 
nular seat,  which  the  company  claim  can  be  kept  tight  easier 
and  longer  than"  any  other  form.  The  valves  are  encased  and 
some  types  are  provided  with  perforated  mufflers  to  deaden  the 
noise.  What  is  called  the  Meady  valve  and  the  Crosby- Meady 
valve  is  made  for  locomotive  and  also  stationary  and  marine 
boilers.  A  variety  of  forms  and  patterns  are  made  adapted  to 
various  classes  of  boilers. 

On*»  of  the  phenomena  of  modem  engineering  is  the  greatly 
increased  use  of  indicators,  as  a  means  of  diagnosing  the  condi- 
tion and  operation  of  the  organs  of  steam  engines.  Their  use 
has  been  greatly  extended,  no  doubt,  by  the  general  diffusion  of 
technical  education.  The  result  has  been  that  of  late  years  ther« 
has  been  a  great  demand  for  reliable  indicators,  and  supplying 
these  has  become  an  important  branch  of  the  Crosby  Company's 
business.  The  introduction  of  high-speed  engines  of  late 
years  has  created  a  special  demand  for  improved  indicators, 
which  the  Crosby  Company  have  made  great  efforts  to 
supply.  The  greatly  increased  speed  of  steam  engines 
has  made  extreme  lightness,  a  nice  adjustment  of  mov- 
ing parts  and  the  finest  workmanship  indispensable  in  an 
indicator  to  make  it  reliable.     To  meet  these  requirements  the 


utmost  refinements  of  good  workmanship  are  essential.  TheCros- 
by  shops  have  therefore  been  equipped  with  with  the  very  best 
machinery  and  appliances  to  make  these  instruments  of  precision, 
and  an  elalwrate  system  of  manufacturing  the  parts  in  duplicate 
and  to  gages  has  been  organized,  so  as  M  insure  the  required  ac- 
curacy. When  the  instruments  are  assembled  they  then  go  to 
the  testing-room,  which  is  equipped  with  a  very  elaborate  testing 
apparatus  for  subjecting  the  whole  mechanism  to  a  thorough 
trial  before  it  is  pronounced  perfect  and  allowed  to  leave  the 
hands  of  the  makers. 

The  construction  and  the  operation  of  the  testing  apparatus 
could  not  be  axplained  so  as  to  be  understood  without  illustra- 
tions, and  for  them  we  have  not  space,  nor  is  there  time  to  pre-  , 
paxe  them.  It  must  suffice  now  to  say  that  every  indicator  made 
here  is  thoroughly  tested  in  every  way,  so  as  to  make  it  certain 
that  it  is  entirely  reliable  in  all  respects. 

The  company  also  manufacture  Amsler's  Polar  Planimeter,  that 
mechanical  puzzle,  the  action  of  which  few  of  us  old  chaps,  and  ' 
probably  not  many  of  the  younger  ones,  clearly  understand. 

Locomotive  counters,  relief  valves,  pressure-gage  testers, 
spring-seat  globe  and  angle  valves,  steam  whistles,  bell-chime 
whistles — of  which  we  saw  some  specimens  for  Sound  steamers 
with  bells  12  X  24  inches — organ  whistles  for  steam  launches,  etc.; 
whistle  valves,  blow  off  valves,  water-gage  glass  tubes  and  col- 
umns, water- gage  fixtures,  etc.,  etc.,  are  all  articles  that  are  made 
in  these  works,  which  are  so  well  equipped  in  all  departments. 


Test  of  a  Combine  Safety  Water  Tube  Boiler. 

A  test  was  recently  m&de  oF  one  of  these  boilers  at  the  Marietta, 
Fa.,  Electric  Light,  Heat  and  Power  Company's  station  to  deter- 
mine its  capacity.  It  was  rated  at  125  horse-power,  based  on  an 
evaporation  of  30  pounds  of  water  per  hour  from  a  feed  water  tem- 
perature of  100  decrees  F.  into  steam  at  70  pounds  gage  pressure. 
The  test  was  made  by  Mr.  Jay  M.  Whitham,  Mecbauical  Engineer 
of  Philadelphia,  with  the  co-operation  of  Mr.  W.  Barnet  Le  Van  as 
the  representative  of  the  light,  beat  and  power  company.  The 
total  heating  surface  of  boiler  was  1,100  square  feet,  the  grate  ares 
21,875square  feet.  The  test  was  continued  for  8  hoursand  39  minutes 
with  the  following  results: 
Water  evaporated  from  and  at  212  degrees   F.  per  pound  of 

dry  coal 9.346ponnd«. 

Water  evaporated  from  and  at  212  degrees  F.  per  pouua  of 

oonibusliDle 10.52  poand*. 

A  veraKe  boiler  borse-power  actually  developed,   by  basis  of 

30  pounds  per  hour  from  1(X)  degrees  T.  at  70  pounds  press  - 

urT. 1«1.« 

Rated  boiler  horse-power 125 

Horse-power  developed  above  rating 29.1  percent 

Pounds  of  dry  coal  burned  per  hour  per  boiler  borse-power 

developerl 3.89 

Pounds  of  wet  coal  burned  per  hour  per  bollerhorse-power 

developed 3.78  :    '. 


s'      A  Locomotive-Building  Plant  for  Russia. 

A  firm  of  American  capitalists,  to  be  known  as  the  Russian- 
American  Manufacturing  Company,  has  been  incorporated,  with 
headquarters  at  present  in  Philadelphia,  for  the  purpose  of  estab- 
lishing extensive  locomotive  works  at  Nijni-Novgorod,  Russia. 
The  firm  of  Edmund  Smith  &  Company,  of  Philadelphia,  are  in- 
terested in  the  project  and  Mr.  W.  F.  Dixon,  formerly  of  the 
Rogers  Locomotive  Works,  has  visited  Russia  to  look  over  the  site 
and  prepare  plans  for  the  shops.  The  plant  is  to  have  a  capacity 
of  200  locomotives  per  year  and  contracts  for  $500,000  of  ma- 
chinerj'  have  already  been  placed  with  American  tool  builders.  . 
Among  those  who  have  received  large  orders  are  Bement,  Miles 
&  Company,  Wm.  Sellers  &  Company,  Newton  Machine  Tod 
Works  and  Pedrick  &  Ayer  Company,  all  of  Philadelphia; 
Hilles  &  Jones  and  Betts  Machine  Company.  Wilmington,  Del.; 
the  Niles  Tool  W^orks,  Hamilton,  O.;  the  Morgan  Engineering 
Company,  Alliance,  O.,  and  Greenlee  Bros.,  Chicaga 

The  plant  is  to  be  built  in  connection  with  the  Sermova  Works, 
an  extensive  establishment  in  Nijni-Novgorod,  manufacturing 
cars,  steamboats,  steam  boilers,  etc.,  and  employing  5,000  men. 
Mr.  Dixon  will  have  entire  charge  of  the  locomotive  works, 
which  will  be  controlled  jointly  by  the  Russian  and  American 
companies.  The  locomotive  plant  will  employ  1.000  mea.  It  is 
understood  ttiat  the  Czar  has  encouraged  the  enterprise. 
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The  great  amount  of  space  required  to  properly  report  the  pro- 
ceedings of  the  conventions  held  in  June  has  excluded  from  our 
pages  this  month  much  valuable  material,  among  other  articles 
laid  over  being  the  second  one  of  the  series  on  the  Altoona  shops 
of  the  Pennsylvania  Railroad.    This  will  appear  next  month. 


The  topical  discussions  introduced  at  the  convention  of  the 
Master  Car  Builders'  Convention  last  month  were  a  great  success. 
By  having  each  subject  introduced  by  members  who  had  pre- 
pared brief  and  concise  arguments  or  statements,  the  discussions 
were  immediately  directed  upon  the  essentials  of  the  topic,  with 
the  result  that  the  10  minutes  allotted  to  each  subject  was  usually 
suflScient  to  bring  out  all  valuable  information  in  the  possession 
of  the  members.  Prepaiatiou  of  that  kind  is  the  secret  of  topical 
discussion,  and  it  is  probable  that  the  lack  of  that  preparation 
has  had  its  effect  in  almost  wholly  banishing  topical  discussions 
from  the  meetings  of  the  Master  Mechanics.  The  great  number 
of  reports  presented  and  the  time  required  for  their  consideration 
have  also  had  their  effect  in  eliminating  these  discussions  from 
the  latter  body.     

The  new  interchange  has  won  and  has  received  the  unanimous 
approval  of  the  Master  Car  Builders.  No  voting  by  cars  was  re- 
quired this  year;  on  the  contrary,  there  was  not  only  an  over- 
whelming sentiment  in  favor  of  the  new  interchange,  but  an 
evident  desire  on  the  part  of  the  convention  to  take  the  entire  new 
code  as  it  came  from  the  Arbitration  Committee  without  discus- 
sion or  change.  Such  faith  in  the  committee  and  its  work  is  just- 
ifiable, and  we  are  inclined  to  think  that  a  similar  treatment  of 
its  reports  each  year  would  not  only  save  much  time  for  the  con- 
vention, but  would  result  in  a  better  and  more  consistant  code. 
The  changes  made  on  the  floor  of  the  convention  are  apt  to  be 
found  contradictory  or  inconsistent  with  other  paragraphs  from 
the  simple  fact  that  one  cannot  at  such  times  keep  in  mind  all  the 
various  sections  of  the  code. 


By  the  decision  of  Judge  Coxe,  of  the  Circuit  Court  of  the 
Northern  District  of  New  York,  in  the  suit  of  the  Gould  Coupler 
Company  against  Pratt  &  Letchworth,  rendered  last  November, 
it  was  decided  that  any  knuckle-opening  device  that  both  auto- 
matically opened  a  knuckle  and  held  it  open  was  an  infringe- 
ment on  the  Browning  patent  owned  by  the  Gould  Coupler  Com- 
pany. If  a  device  performs  either  one  of  these  functions  and  not 
both  it  is  not  an  infringement.  A  decision  on  an  appeal  from 
a  preliminary  injunction  by  Judge  Lacombe,  of  the  United 
States  Circuit  Court  of  Appeals,  rendered  May  27,  defines  the 
limitations  of  the  term  automatic,  and  decides  that  a  device 
which  does  not  act  independently  of  the  will  of  the  operator 
and  without  his  aid  when  the  lock  is  raised,  but  on  the  other 
hand  requires  a  distinct  and  separate  movement  on  the  part  of 
the  operator  to  swing  the  knuckle  open,  is  not  automatic,  and  is 
not  covered  by  that  term  in  the  claim  of  the  Browning  patent. 
The  case  appears  to  be  far  from  being  settled,  however,  as  the 
Gould  Coupler  Company  announce  that  they  will  proceed  with 
the  case  as  though  no  injunction  had  been  asked  for. 


In  a  discusssion  on  the  pooling  of  engines  at  the  April  meeting 
of  the  Western  Railway  Club,  an  apparent  diversity  of  opinion 
existed.  We  say  apparent,  for  on  close  reading  it  seems  that 
members  had  different  definitions  of  pooling  in  mind  during  the 
discussion.  If  pooling  be  taken  to  mean  that  method  of  running 
engines  in  which  no  crew  or  sets  of  crews  are  assigned  to 
any  one  engine,  and  no  crew  is  responsible  for  an  engine, 
then  it  may  be  said  that  there  were  few  friends  of  pool- 
ing present.  At  the  same  time  it  is  realized  that  the  highest 
standards  of  operation  require  that  engines  shall  make  a  large 
monthly  mileage — much  larger  than  can  ordinarily  be  obtained 
by  assigning  a  single  crew  to  each  engine.  Hence  the  practice  of 
assigning  two  crews  to  one  engine,  three  to  two,  five  to  three,  or 
in  a  similar  way  grouping  engines  and  men  into  what  has  been 
called  "small  pools,"  instead  of  one  general  pool,  is  gaining  in 
favor,  and,  we  think,  rightly  so.  Pooling,  in  the  broad  sense  of 
that  term,  has  generally  been  found  to  lead  to  increased  cost  of 
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repairs  and  of  fuel,  due  partly  to  the  lack  of  interest  on  the  part 
of  the  men  in  the  engines  they  run,  and  partly  through  the  lack 
of  that  familiarity  with  an  engine  and  its  {leculiaritiee  which  is 
clitained  by  long  association  with  it.  By  so  assigning  the  crews 
to  engines  that  the  motive  power  will  be  kept  in  motion  as  much 
of  the  time  as  is  compatible  with  proper  care  and  maintenance, 
ami  each  engine  has  at  least  one  crew  that  is  responsible  for  its 
cimdition,  the  large  mileage  can  usually  be  obtained  without  the 
disadvantages  associated  with  a  general  pool.  But  lengths  of 
divisions,  character  of  traffic  and  other  local  conditions  must  be 
taken  into  account  in  the  decision  of  any  individual  case.  - :  .-.    •, 


Those  who  believe  that  the  formation  of  dense  smoke  in  steam 
I>lant8  can  be  abated  and  the  smoke  nuisance  in  our  cities  and 
towns  greatly  reduced,  and  who  at  the  same  time  believe  that  the 
formation  of  smoke  cannot  be  wholly  prevented  without  a  loss  in 
the  efficiency  of  the  boilers,  will  doubtless  find  support   for  their 
news  in  the  results  of  a  peculiar  competitive  test  recently  carried 
out  under  the  auspices  of  the  Sheffield  Smoke  Abatement  Society. 
Five  competing  firemen  were  each  allowed   to   fire  a  Lancashire 
boiler  for  seven  consecutive  hours  and  the  prize  was  awarded  to 
fireman   who  evaporated  the  greatest  quantity  of  water  with 
tlie    least    amount    of    fuel    and    with     the     least    quantity 
of  smoke.     The  boiler  was  28  feet  long  and  8  feet  in  diameter, 
the  two  flues  being  3  feet  3  inches  in  diameter  at  the  front,  taper- 
ing down  to  2  feet  10  inches  at  the  back.     The  grates   measured 
fi  feet  by  3  feet  3  inches,  giving  a  total  grate  area  of  39  square 
feet.    The  grate  bars  had  J-inch  spaces.    The  working  pressure 
wiis  100  pounds   per  square  inch.     The  coal   used   was  "  wMhed 
h.ird  nut "  and  was  of  uniform  size  and  very  clean.    The  best 
result  as   to  evaporation  was  equivalent  to  9.03  pounds  of  water 
from  and  at  212  degrees  Fahr.  per  pound  of  coal,  but  the  fireman 
with  this  record  had,  on  the  other  hand,  the  worst  showing  as  to 
smoke.     The  first  prize  went  to  a  fireman  who  secured  an  equiv- 
alent evaporation  of  7.9.'>  pounds  of  steam  from  and  at  212  degrees 
Fahr.,  while  only  producing  dense  smoke  for  six  minutes  out  of 
the  whole  seven  hours  occupied  by  the  trial.    This  record  was 
beaten  by  two  other  competitors,  one  of  whom  produced  dense 
smoke  for  t»ro  minutes  only  and  was  reponsible  for  an  equivalent 
evaporation  of  8.07  pounds  per  pound  of  coal,  but  he  produced 
much  more  "faint"   and    medium  smoke  than  the  first  prize 
winner,  and  so  failed  to  head  the  list.    The  coal  burnt  per  square 
foot  of  grate  surface  per  hour  ranged  from  23  pounds  to  28. 1 
pounds.  Thus  we  see  that  the  man  who  produced  the  least  smoke 
was  beaten  by  three  out  of  four  of  his  competitors  on  evapora- 
tion.   While  this  may  go  to  show  that  an  entire  absence  of  smoke 
from  the  average  boiler  may  mean  a  loss  in  efficiency,  it  must  be 
lx>rne  in  mind  that  all  of  the  men  produced  amounts  of  smoke 
infinitesimal  in  comparison  with  the  average  fireman  of  to-day, 
and  that  the  production  of  more  than  formed  in  the  worst  of  the 
five  trials  would  have  doubtless  been  accompanied  by  a  falling  off 
in  the  evaporation.    No  argument  can  therefore  be  drawn  against 
the  improvement  in  the  average  of  oresent  practice  so  urgently 
needed. 


The  problem  of  providing  competent  and  skillful  workmen  in 
the  various  departments  of  manufacturing  establishments  and 
railroad  shops  is  one  that  is  not  easily  solved.  It  is  believed, 
however,  that  the  committee  which  reported  on  the  subject  to 
the  Master  Mechanics'  Associatioa  last  month  went  wide  of  the 
mark.  We  do  not  intend  to  take  up  the  matter  at  any  length,  at 
this  time,  but  we  would  submit  for  consideration  the  opinion 
that  the  most  important  part  of  the  problem  lies  not  so  much  in 
the  opportunity  to  be  given  the  technical  graduate,  or  the  techni- 
cal education  of  the  apprentice,  important  as  these  are,  but 
rather  in  the  shop  training  of  those  who  by  their  talents  or  incli- 
nations are  destined  to  remain  in  the  shop  either  as  workmen  or 
foremen.  The  technical  graduate  will  generally  find  means  to 
get  as  much  shop  training  as  he  needs,  and  as  he  usually  has  am- 
bitions and  a  well-defined  purpose,  his  case  is  a  special  one  capa- 
ble of  special  treatment.  The  well-educated  apprentice  who  is 
bound  to  make  his  trade  a  stepping-stone  to  something  higher  is 
imdoubtedly  deserving  of  encouragemei>t  and  any  help  and  coun 


sel  g^ven  him  in  the  shop  or  out  of  it  will  prove  a  good  investment 
for  the  individual  or  firm  that  tenders  it.    Nevertheless,  the  great 
class    demanding   consideration  on  the  part    of   employers  w^ 
believe  to  be  the  average  apprentice  who  intends  to  remain  in  the 
shop     and     who    will    end    bis    apprenticeship    according    to 
the    treatment    he     receives,    either    as     a    skillful    and    in- 
telligent    workman,    loyal,    independent     and     manly,     and 
of     great     value      to     his    employers,    or     as     a     mechanic 
capable  of  doing  few  things  well,  perceiving  more  or  less  clearly 
the  injustice  of  the  treatment  accorded  him,  and  ready  to  join  the 
ranks  of  those  who  wage  the  war  between  capital  and  labor.  The 
improvement  in  the  training  of  this  class  of  apprentices,  if  their 
presence  in  the  shops  is  to  be  continued,  must  begin   with  the 
shop  training  itself,  before  it  takes  up  their  technical  education. 
It  is  their  right.    They  go  into  the  shop  to  work   for  a  certain 
number  of  years  for  a  compensation  which  is  to  be  paid  partly  in 
cash  but  mostly  in  knowledge.     If  the  opportunity   of   acquiring 
the  latter  has  been  denied  them,  they  have  not  been  fully  paid,  even 
if  the  cash  part  of  the  pay  has  been  forthcoming  regularly.     And 
if  the  employer  who  keeps  a  boy  on  a  bolt-cutter  or  a  drill-press  or 
doing  the  lower  grades  of  work  about  a  shop,  until  most  of  his 
time  has  been  spent,  considers    he  is  just    in    his    treatment 
of  the  boy,  or  has  put  money  in  his  own  pocket,  he  is  mistaken. 
He  has  not  only  been  unfair  to  the  apprentice,  but  he  has  actually 
failed  to  benefit  by  his  services  as  much  as  he  might.     This  class 
of  apprentices  who  learr  a  trade  and  work  at   it  for  life,  are  the 
most  numerous  class,  and  employers  are  interested  in  improving 
their  facilities  and  opportunities  for  acquiring  knowledge. 


KBOUGED  LEAD  FOS  L0C0K0TIVE8. 


The  mechanical  officials  of  a  number  of  large  railroads  in  the 
West  have  recently  given  much  attention  to  the  effect  of  various 
amounts  of  lead  upon  the  steam  distribution  and  economical  per- 
formance of  locomotives.  The  time-honored  rule  in  valve-setting 
in  many  parts  of  the  country  has  been  to  give  the  engine  ,',  or  ^ 
lead  in  full  gear,  and  trust  to  luck  for  good  results  in  the  working 
cut-off.  With  some  valve  gears  this  method  of  setting  gives  a  lead 
of  about  one-quarter  inch  in  the  six-inch  cut-off,  while  with  others 
it  may  give  as  much  as  three-eighths  of  an  inch.  The  latter  con- 
dition is  almost  certain  to  produce  a  bad  riding  engine — one  that 
is  uncomfortable  for  the  men  and  hard  on  its  machinery,  besides 
being  lees  efficient. 

The  few  who  have  had  the  hardihood  to  disregard  that  aged 
and  much  respected  rule  by  which  a  given  amount  of  lead  is 
carefully  provided  at  full  stroke  where  it  is  of  no  account,  and 
allowed  to  oe  settled  by  mere  chance  at  cut-offs  where  it  plays 
an  important  part  in  the  working  of  the  engine,  have  adopted 
various  methods  of  obtaining  a  desirable  lead  at  the  cut-offs 
where  the  engine  does  most  of  its  work.  One  of  these  methods 
is  to  set  the  valves  blind  in  full  gear  by  an  amount  sufficient  to 
give  the  proper  lead  at  the  working  cut-off.  This  sometimes  re- 
sults in  the  valves  being  nearly  one-quarter  inch  blind  in  full  gear 
to  get,  say,  three-sixteenths  lead  at  six  inch  cut-off.  Contrary  to 
what  some  persons  would  expect,  a  passenger  engine  with  the 
valves  so  set  will  work  admirably.  Another  method  for  accom- 
plishing the  same  result  is  to  set  the  valves  about  line  and  line  in 
full  gear  forward  and  to  move  the  backiag-up  eccentrics  until 
the  lead  at  the  working  cut-off  is  reduced  to  the  desired  figure. 
This  method  is  all  right  for  a  passenger  engine,  but  may  not  be 
desirable  on  a  freight  engine  that  is  called  upon  to  back  heavy 
trains.  Evidently  a  combination  of  the  two  methods  mentioned 
might  also  be  employed.  Each  of  the  methods  has  had  its  advo- 
cates, but  the  experience  of  the  roads  referred  to  teaches  two  les- 
sons most  clearly:  First,  that  the  lead  on  fast  passenger  engines, 
whoee  valves  are  set  with  lead  in  full  gear  for  forward  and  back- 
ward motion,  is  too  great  in  early  cut-offs;  and,  second, 
that  it  makes  comparatively  little  difference  in  the  working  of  a 
road  engine  how  the  reduction  of  lead  is  effected,  providing,  of 
course,  that  the  valves  are  not  set  in  a  manner  that  will 
place  the  engine  at  a  disadvantage  in  occasional  switch- 
ing operations  or  other  special  duties.  The  essential 
condition  seems  to  be  that  the  lead  should  be  just  sufficient  to 
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admit  the  right  amount  of  steam  to  obtain  boiler  pressure  in  the 
cylinder  at  the  end  of  the  stroke  under  the  average  conditions  of 
speed  and  cut-o£F.  To  provide  more  lead  than  this  is  to  produce  a 
loop  on  the  diagram,  an  undue  strain  on  the  running  gear,  greater 
friction  in  the  engine  when  passing  the  dead  centers,  a  poorer 
steam  admission  line  with  its  consequent  loss  of  power,  and  a  bad 
riding  engine.  Having  determined  the  right  amount  of  lead  to 
overcome  these  troubles,  experience  shows  that  there  is  but  little 
choice  between  the  methods  of  obtaining  it,  as  the  advantages 
which  any  one  method  may  apjiear  to  have  in  delaying  the  ex- 
haust opening  or  closure,  or  affecting  other  points  in  the  steam 
distribution,  are  small  compared  with  the  gain  from  proper  lead. 
The  gain  in  power  from  the  reduction  of  the  lead  is  remarkable. 
It  has  been  found  to  make  passenger  engines  smart  and  capable 
of  making  up  time  with  trains  that  under  the  old  method  of  set- 
ting they  could  hardly  haul  on  schedule  time,  and  haa  enabled 
freight  engines  to  handle  satisfactorily  ten  per  cent,  heavier 
trains.  It  is  needless  to  add  that  where  Allen  valves  are  used 
the  lead  should  be  cut  down  to  an  amount  sufficient  to  produce 
exactly  the  same  influx  of  steam  at  the  end  of  the  stroke  as  with 
the  plain  valve.  This  done,  the  greatest  advantage  of  the  Allen 
valve  will  be  realize«i.  This  seems  to  be  the  gist  of  the  matter  and 
the  conclusions  certainly  appeal  to  the  sound  sense  of  those  who 
are  familiar  with  the  problems  associated  with  the  proper  distri- 
bution of  steam  in  locomotives. 


CODNTERBALANOIHO   LOCOMOTIVES. 


The  report  on  counterbalancing  locomotives  presented  to  the 
Master  Mechanics'  Association  last  month  is  the  best  contribution 
to  the  subject  that  has  appeared  for  a  long  time.  It  is  brief  and 
to  the  point,  and  the  committee  in  recommending  that  the  weight 
of  reciprocating  parts  left  unbalanced  should  liear  a  definite  ratio 
to  the  total  weight  of  the  engine  rather  than  to  the  weight 
of  the  reciprocatmg  parts  themselves,  undoubtedly  formulated 
the  only  correct  rule.  Experi-^nce  may  show  that  the  ratio  should 
vary  somewhat  with  the  length  of  the  engines,  the  wheel  bases 
and  the  weight  on  the  forward  trucks,  but  the  principle  on  which 
the  rule  is  based  will  stand. 

The  discussion  of  the  report  brought  out  the  vicious  character 
of  some  of  the  methods  of  counterbalancing  at  present  in  vogue. 
The  worst  of  these  is  that  of  the  une(]ual  distribution  among 
the  drivers  of  the  counterbalance  for  the  reciprocating  parts 
Sometimes  this  is  done  so  that  the  same  wheel  pattern  can  be 
used  in  eight-wheeled  engines,  and  m  consolidation,  mogul  or  ten- 
wheeled  engines,  it  is  often  done  because  it  is  impossible  to  put 
the  proper  amount  of  counterbalance  in  the  main  wheels.  Now, 
the  old  rules  of  balancing  from  60  to  90  or  even  100  per  cent,  of 
the  reciprocating  parts  and  equally  distributing  that  balance 
among  the  drivers  is  not  as  scientifically  correct  as  the  rule  pro- 
posed by  the  committee,  but  we  venture  the  assertion  that  no 
case  of  bent  rails  or  other  damage  to  track  ever  occurred  where 
such  a  rule  was  followed.  The  damage  to  track  has  always  re- 
sulted from  a  shortage  of  counterbalance  in  one  pair  of  wheels 
being  made  up  by  an  excess  in  others.  There  is  no  excuse  for 
such  bad  practices.  In  eight-wheeled  engines  it  is  always  pos- 
sible to  put  the  correct  amount  of  counterweight  in  each  wheel 
and  the  same  is  true  of  mogul  and  ten-wheeled  engines  whose 
drivers  are  large  enough  for  fast  service. 

In  freight  engines  of  theso  or  the  consolidation  types,  it  may  be 
impossible  to  get  the  required  amount  in  the  main  wheels,  but  it 
is  much  better  practice  to  let  the  total  amount  of  counterbalance 
for  the  reciprocating  parts  fall  short  of  the  amount  required  by 
rule  than  to  make  up  the  shortage  by  placing  excessive  weights 
on  the  other  wheels.  It  is  true  that  a  small  amount  of  the  short- 
age might  be  thus  made  up  with  safety  in  some  cases,  but  the 
practice  is  a  dangerous  one  unless  the  assignment  of  the  weights 
to  the  various  wheels  is  made  by  one  familiar  with  the  whole 
problem.  The  rule  proposed  by  the  committee  will  tend  to  cor- 
rect this  evil,  as  freight  engines  of  the  types  mentioned  are 
usually  quite  heavy,  and  a  larger  portion  of  the  reciprocating  parts 
can  be  left  unbalanced,  thus  making  it  possible  in  practice  to  get 
nearer  to  the  total  counterbalance  required  in  the  main  wheels. 


But  master  mechanics  will  still  meet  with  special  cases,  and  thei 
the  caution  to  be  heeded,  if  one  would  prevent  damage  to  track, 
is  to  avoid  an  excess  of  counterweight  in  any  one  pair  of  wheels 
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The  Car  Builders'  and  Master  Mechanics' annual  convention^ 
have  now  become  established  "  institutions ''  in  this  country  an>i 
those  who  are  connected  directly  and  indirectly  with  the  two  de- 
partments of  railroad  operation,  which  are  represented  at  thos>' 
meetings,  would  feel  that  the  year  would  be  as  incomplete  with- 
out them  as  it  would  be  if  Fourth  of  July  and  Christmas  were 
omitted.  The  attendance  this  year  was  larger  than  ever,  and  it 
may  readily  be  understood  that  those  who  have  been  coming  t<> 
these  meetings  for  five,  ten,  twenty  or  twenty-five  years  havu 
made  many  pleasant  acquaintances  in  that  time,  and  that  the 
annual  assemblages  have  not  only  their  technical  and  profes- 
sional interest,  but  that  they  are  social  reunions,  around  which 
many  pleasant  reminisoences  cling,  and  which  recall  some  sad 
recollections.  The  people  who  go  there  have,  of  course,  changed 
very  much  during  the  period  that  has  intervened  since  the  asso- 
ciations were  first  organized.  Some  of  us  who  have  been  in  at- 
tendance for  a  quarter  of  a  century  are  compelled  to  admit 
"  That  we,  we  are  the  old  men  now; 
Our  blood  is  faint  and  chill ; 
We  cannot  leap  the  mighty  brook. 

Or  climb  the  breakneck  bill. 
We  maunder  down  the  shortest  cuts; 

We  rest  on  stick  or  stile. 
And  the  young  men,  half  ashamed  to  laugh. 
Yet  pass  us  with  a  smile." 

Some  one  has  said  that  "young  men  think  old  men  are  fools, 
but  old  men  know  young  men  to  be  so."  The  Germans  have  a 
maxim  that  the  "  old  effect  more  by  counsel  than  the  young  by 
action,"  and  another  proverb  is  to  the  effect  that  "  experience 
without  learning  is  better  than  learning  without  experience,"  and 
Dr.  Johnson  said  that  "  experience  is  the  great  test  of  truth,  and 
is  i)erpetually  contradicting  the  theories  of  men."  Nevertheless 
it  must  be  admitted,  in  the  words  of  an  Eastern  adage,  that  "  a 
prudent  youth  is  superior  to  a  stupid  old  man,"  and  taken  all 
together  that  the  young  chaps  have  the  best  of  us. 

These  reflections  are  suggested  somewhat  by  the  character  of 
the  proceedings  of  the  meetings.  A  comparison  of  the  reports 
presented  in  Saratoga  with  those  made,  say,  10  or  20  years  ago, 
will  indicate  that  a  new  element  has  been  introduced  into  the 
association.  That  element  is  the  graduate  of  the  technical  school. 
He  has  now  assumed  control  and  is  likely  to  keep  it.  It  has  been 
said  of  youth  that  it  is  a  defect  which  cures  itself,  and  the  same 
is  true  of  the  inexperience  with  which  the  graduates  of  technical 
schools  were  charged  not  long  ago.  If  they  are  appointed  and 
remain  in  responsible  places,  they  are  certain  to  get  experience, 
and  will  thus  be  obliged  to  submit  themselves  to  the  contradic- 
tory teachmg  which  Dr.  Johnson  referred  to.  In  view  of  this, 
the  old  chaps  can  temporarily  tolerate  such  crudities  as  may 
sometimes  float  on  the  surface,  knowing  full  well,  that  the  au- 
thors of  them  will  in  time  learn,  what  some  of  us  have  found  out 
by  hard  knocks,  which  is  that  those  things  which  are  not  quite 
sure  are  very  uncertain. 

There  are  two  considerations  which  should  never  be  lost  sight 
of  by  committees  in  preparing  reports  for  these  associations.  One 
of  these  is  that  the  majority  of  the  members  are  and  probably 
always  will  t>e  men  whose  schooling  has  been  in  the  shop,  and 
who  are  erudite  in  experience,  but  not  in  scientific  knowledge, 
and  who  are  more  skillful  in  the  use  of  mechanics'  tools  than  in 
mathematical  formulae.  As  this  class  forms  the  majority  of  the 
the  members  they  should  not  be  ignored,  as  they  are  when  reporu 
contain  much  matter  which  is  incomprehensible  to  the  practi- 
cians. A  report  should  be  adapted  to  its  purpose,  and  at  least 
part  of  it  should  be  understandable  by  those  to  whom  it  is  read 
and  for  whose  edification  it  is  intended. 

The  other  part  which  is  often  lost  sight  of  by  the  authors  of  reports 
is  the  limited  time  and  attention  which  can  be  given  to  them. 
The  Car  Builders  hold  two  sessions  of  three  houis  each  for  three 
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-  successive  days,  and  the  Master  Mechanics  one  session  of  five 
•■  hours,  so  that  at  most  they  are  only  in  session  from  fifteen  to 
eighteen  hours,  a  considerable  portion  of  which  time  is  devoted 
to  routine  business.  The  Master  Mechanics  this  year  had  reports 
on  ten  different  subjects,  and  the  Master  Car  Builders  on  twelve. 
It  is,  therefore,  almost  imp'jssible  to  devote  an  average  of  as  much 
as  an  hour  to  the  reading  and  discussion  of  each  of  the  reports. 

Then,  too,  there  is  the  factso  seldom  realized  thatit  is  extremely" 
difficult  to  keep  the  attention  of  an  audience  on  anything  which 
is  read  for  more  than  20  minutes,  and  to  do  that  it  must  be  inter- 
esting and  easily  comprehended  and  followed.    The  task  which 
a  committee  must  therefore  assume  is  the  preparation  of  a  re- 
port which  will  not  consume  more  than  20  minutes  in  the  reading 
of  it,  and  can  easily  be  followed  and  understood   by  those  who 
.    hear  it.    Just  to  the  extent  that  the  reading  exceeds  that  limit  of 
■    time,  and  is  difficult  of  comprehension  the  work  of  the  committee 
I  fails  in  what  should  be  the  purpose  of  their  report.    If  any  highly 
scientific  and  abstruse  investigation  or  dissertations  are  essential 
to  the  deductions  or  the  conclusions  in  the  report,  these  should  be 
,  relegated  to  appendices  to  be  printed  with  it  but  not  read. 

The  reports  this  year,  it  is  thought,  were  quite  up  to  the  aver- 
age in  interest  and  value.  Some  of  them  are  rather  tough  read- 
ing, as  for  example  the  one  on  "  Exhaust  Pipes,"  which  embraces 
two  distinct  investigations,  the  reports  of  which  are  not  as  lucid 
as  they  might  be.  The  report  on  "  Slide  Valves"  opened  an  ani- 
mated discussion  and  some  of  the  conclusions  of  the  committee 
were  questioned,  and  on  some  points  the  authors  were  finally 
driven  to  the  ad.-nission  that  they  were  not  quite  sure  of  their 
ground.  It  is  to  be  regretted  that  the  funds  of  the  association 
would  not  permit  of  more  complete  illustrations  of  this  report, 
which,  if  not  entirely  sound  in  some  of  its  deductions,  was  at  least 
very  suggestive. 

The  metrical  system  of  measurement,  or  rather  its  compulsory 
adoption,  was  also  up  for  consideration,  but  the  measure  '^tt 
with  little  favor.  The  advocates  of  this  movement  should  read 
Herbert  Spencer's  article  on  it,  ■which  was  published  in  the  June 
number  of  Appleton's  Popular  Science  Monthly. 

The  declination  of  Mr.  Sinclair  of  the  ofiice  of  Secretary  of  the 
Master  Mechanics'  Association  left  a  vacancy  which  was  filled  by 
he  appointment  of  Mr.  Cloud  to  that  office,  who  thus  becomes 
Secretary  of  both  associations.  This,  it  is  hoped  by  some,  may 
lead  to  their  consolidation. 

The  time  which  must  now  be  given  by  any  one  '.vho  wishes  to 
attend  both  meetings  is  greater  than  most  of  them  who  come  to 
them  can  afford.  The  sessions  at  Saratoga  began  on  Tuesday 
morning  and  ended  at  noon  on  Wednesday  of  the  following  week, 
and  changes  made  in  the  by-laws  will  add  two  days  to  this  period 
for  next  year.  The  Master  Mechanics  met  on  Monday  morning 
of  the  second  week.  If  they  should  hold  their  meetings  on  Mon- 
day, Tuesday  and  Wednesday  there  seems  to  be  no  reason  why 
the  Car  Builders  could  not  hold  theirs  on  Thursday,  Friday  and 
Saturday  following,  which  would  compress  the  whole  session  into 
one  week,  which  seems  very  desirable. 

The  general  verdict  of  all  was  that  there  was  no  place  like  Sar- 
atoga for  these  meetings.  The  hotels  give  unlimited  accommoda- 
tion to  those  who  attend,  and  there  need  be  no  dissatisfaction  on 
that  account.  The  balmy  atmosphere  and  the  aperitive  waters 
seem  to  incline  the  sojourners  to  deliberation,  and  open  their 
minds  to  the  reception  of  knowledge  and  new  ideas. 

Colonel  Clement,  the  proprietor  of  Congress  Hall,  was  again 
entitled  to  the  thanks  of  his  guests,  who  were  entertained  by  him 
with  the  same  hospitality  that  he  has  dispensed  on  previous  occa- 
sions, and  many  left  his  hostelry  feeling  that  their  thanks  were 
still  due  to  the  host  after  their  bills  were  paid. 
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NOTES. 


The  Pullman  car  service  on  the  Omaha  line  of  the  Northwes- 
tern Railroad  has  been  displaced  by  the  Wagner  car  service, 
through  a  contract  signed  about  six  weeks  ago.  The  Pullman 
Company  is  said  to  have  made  a  hard  fight  to  retain  the  business; 
but  the  Vanderbilt  interests  in  the  Northwestern  road,  which 


controls  the  Omaha  line,  were  too  powi  >rful  to  be  overcome,  and, 
as  a  result,  the  Pullman  cars  will  have  ito  go.  This  will  increase 
the  mileage  served  by  the  Wagner  Palace  Car  Company  by  some 
1,.!00  miles. 

Locomotive  engineers  and  firemen  in  England  are  urging  the 
adoption  of  American  cabs  on  English  engrines.  Several  meetings 
of  the  men  have  been  held  at  the  h^^r  railroad  centers  in  order 
to  bring  before  the  companies  tUt  adoption  of  this  reform.  A 
committee  appointed  by  the  m^  have  examined  the  cabs  on  the 
North  Eastern  Railway,  and  n  engineer  has  returned  from  a 
visit  to  this  country  for  the  pfirpose  of  reporting  on  our  practice, 
and  the  resolutions  passed  at  the  meetings  of  the  men  ask  for 
cabs  as  good  as  those  on  the  North  Eastern  and  on  the  American 
roads. 

The  unjust  treatment  to  which  many  railroads  sm Objected  in 
the  columns  of  the  daily  press  is  aptly  illustrated  wthe  case  of 
the  Illinois  Central.  Some  of  the  Chicago  dailies^nnot  refer  to 
the  road  without  employing  offensive  epitbet.s>TC  no  opportunity 
is  lost  to  influence  public  opinion  against  it;  and  yet  this  same 
road  pays  the  state  7  per  cent,  of  its  gross  earnings  on  the  705 
miles  of  original  road,  amounting  at  present  to  nearly  $700,000 
per  year.  It  has  altogether  paid  about  fifteen  and  one  half  mil- 
lions into  the  state  treasury,  and  twice  in  the  last  fiscal  year  it 
has  come  to  the  aid  of  the  state  by  paying  $300,000  of  its  taxes  in 
advance.  It  has  spent  four  or  five  millions  in  improvements 
within  the  limits  of  Chicago  in  the  last  three  or  four  years,  and  is 
now  altering  the  grade  of  its  tracks  near  the  terminals,  building 
sea  walls,  and  co-operating  with  the  city  in  the  improvement  of 
the  Lake  Front  park  at  an  outlay  to  itself  of  a  million  or  two,  but 
of  course  these  things  should  not  count  in  its  favor  or  ioflueuce 
the  action  of  the  daili«>s  referred  to. 


In  a  series  of  tests  conducted  on  the  Buffalo  &  Niagara  Falls 
Electric  Railway  by  Messrs.  H.  O.  Pond  and  H.  P.  Curtis  and  pub- 
lished in  the  Sibley  Journal  of  Engineering,  the  following  results 
were  obtained: 

Friction  of  the  car  on  straisht  level  tracks S06Jiponn<U 

Traction  coefflcient  on  straight  level  t  racks 6.86  pounds  per  1000 

Acceleration  horse  Dower.  from  zero  to  full  speed 16.03  borse  power 

Arerage  current  taken  by  the  car  in  passing  over  the  entire  line.. 63.4  amp 

Average  voltage  on  the  line,  from  several  tests 513.1  volts 

Average  electric  horsepower  of  car  over  the  entire  line. .. 10.41  horse  power 

Average  di  op  in  potential  on  Buffalo  end  of  line S.l  percent 

Average  speed  over  the  entire  line 23  miles  per  honr 

Maximum  speed,  on  a  regular  run 36  miles  per  hour 

Maximum  speed  attained ISmilee  per  hour 

Maximum  current  taken  h7  car  during  testa. ISSanip 

Maximum  voltage  at  car  during  tests 583  volts 

Maximum  electric  horse  power  of  car  during  tests 143  horse  power 

During  these  tests  the  cars  never  carried  a  full  load,  but  gen- 
erally ran  light.  The  tra'jk  and  overhead  construction  are  of  the 
best.  The  road  has  only  two  grades  in  its  entire  length  of  22 
miles.  The  cars  are  28  feet  long  over  the  body,  38  feet  over  all 
and  weigh  22,000  pounds,  with  the  motors  and  without  pas- 
sengers. They  are  carried  on  the  Brill  Company's  privotal  trucks, 
each  truck  having  two  G.  E.  800  motors,  -: 

railway  construction  in  India,  the 


With  a  view  of  increasing 
Government  has  announced  that  on  proposed  branch  and  feeder 
lines  approved  by  i*,  it  will  give  a  gtiarantee  of  interest  of  3  per 
cent,  per  annum  on  the  authorized  capital,  while  in  some  cases 
it  mav  be  ai  ranged  as  an  alternative  that  a  payment  be  made  to 
the  branch  company  sufficient  to  bring  up  the  earnings  of  the 
latter  to  3^  per  cent  on  the  authorized  capital,  provided  always 
that  the  main  line  company  is  not  called  upon  to  pay  more  than 
it  has  earned  from  the  new  traffic.  In  order  to  take  advantage 
of  these  concessions,  the  branch  lines  in  question  must  not  exceed 
100  miles  in  length.  A  prior  right  to  construct  such  feeders  will 
be  given  to  the  administrations  of  the  trunk  lines,  but  if  they  do 
not  undertake  it  the  matter  may  be  taken  in  hand  by  other  parties. 
The  plans  and  estimates  must  be  approved  by  the  Government, 
and  any  further  capital  expenditure  after  completion  must  also 
be  sanctioned  by  the  same  authorities.  The  Grovemment  agrees  to 
provide  the  land  required  free  of  cost,  inclusive  of  quarries,  ballast 
pits,  brick  fields,  etc. ,  and  to  provide  and  maintain  the  telegraph 
service  at  the  usual  charges  for  such  work.  Materials  for  con- 
struction will  be  carried  over  the  State  lines  at  special  rates.    The 
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Government  reserves  the  ripht  to  purchase  such  lines  at  the  end  of 
21  years,  at  a  cost  of  not  more  than  20  per  cent,  above  the  capital 
cost  of  the  line  nor  less  than  the  par  value  of  the  same. 

According  to  an  article  by  Mr.  Charles  E.  Barry,  in  the  Sible7j 
Journal  of  Engineeriiig ,  there  is  but  one  producer  gas  engine 
plant  in  commercial  operation  in  this  country,  and  that  was  built 
in  1892  by  the  Danbury  &  Bethel  Car  and  Electric  Company,  of 
Danbur>-,  Conn.,  for  the  purpose  of  supplying  electric  light  to  the 
towns  of  Danbury  and  Bethel.  The  station  equipment  consists  of 
three  100-horse-power  horizontal  engines,  built  by  the  Otto  Gas 
Engine  Works,  of  Philadelphia,  belted  to  a  jack  shaft  carrying  a 
three-ton  flywheel,  and  from  which  one  750  and  one  1,500-light 
Westinghouse  1,000-volt  alternator,  two  commercial  and  three 
street  arc  machines  are  driven.  The  gas  engines  are  of  the  twin- 
cylinder  type,  having  two  horizontal  cylinders  pla-^ed  one  above 
the  other,  and  working  on  the  one  crank.  The  cylinders  are  14J 
inches  in  diameter  and  25  inches  stroke.  In  a  test  these  engines 
produced  a  horse-power- hour  for  each  1.129  pounds  of  coal  used 
in  the  producer,  equivalent  to  .979  pounds  of  combustible  per 
hour.  The  gas  per  one  horse  power  per  hour  was  76.3  cubic  feet. 
The  engines  ran  at  164  revolutions  per  minute.  Of  the  total  heat 
supplied  to  the  engine  39.09  per  cent,  was  absorbed  by  the  jacket 
water,  25.61  per  cent,  passed  out  in  the  exhaust,  13.66  per  cent, 
was  lost  through  radiation,  etc.,  and  21.64  per  cent,  converted 
into  useful  work.  The  mechanical  efficiency  of  the  engines  was 
85.39  per  cent.,  and  the  dynamos  81.53  percent.  The  efficiency 
of  the  producers  was  84  per  cent.  The  jack  shaft  consumed  35 
horse  power. 

W.  W.  Finley  has  been  chosen  Vice-President  and  Manager  of 
the  Great  Northern. 


Mr.  H.  H,  Rogers,  of  New  York,  has  be«n  chosen  President  of 
the  Ohio  River  Railroad. 


Mr.  J.  E.  Cannon  has  been  promoted  to  the  position  of  Master 
Mechanic  of  the  Great  Northern  at  Barnesville,  Minn. 

Mr.  Frank  T.  Hyndman  has  been  appointed  Master  Mechanic 
of  the  Pittsburgh  &  Western,  vice  J.  N.  Kobaugh,  resigned. 

Mr.  Frank  Singer  has  been  appointed  Master  Mechanic  of  the 
Midland  Terminal  Railway,  with  headquarters  at  Gillett,  Col. 

Mr.  W.  V.  McCracken  has  retired  from  the  Presidency  of  the 
Louisville,  St.  Louis  &  Texas  owing  to  the  reorganization  of  that 
property. 

Mr.  S.  W.  Fordyce  has  been  made  Receiver  of  the  Stuttgart 
&  Arkansas  River  Railroad,  and  Mr.  H.  E.  Martin  is  Manager 
for  the  Receiver. 


Mr.  J.  M.  Schoonmaker,  of  Pittsburgh,  Pa.,  has  been  chosen 
Vice-President  of  the  Pitteburgh  &  Lake  Erie,  to  succeed  Mr. 
James  H.  Reed,  resigned. 

Mr.  R.  F.  Hoke,  President  of  the  Georgia,  Carolina  &  Northern, 
has  been  chosen  President  of  the  North  Carolma  Car  Company  in 
place  of  Mr.  Julius  Lewis. 

Mr.  H.  N.  Woodward  has  been  appointed  Master  Mechanic  of 
the  Baltimore  &  Ohio  shops  at  Parkersburg,  to  succeed  Mr.  J.  H. 
Irvin,  assigned  to  other  duties. 

Mr.  D.  L.  Anderson  has  been  appointed  Secretarj  and  Pur- 
chasins  Agent  of  the  Louisville,  Evansville  &  St.  Louis,  with 
headquarters  at  Evansville,  Ind. 

W.  S.  Calhoun,  who  has  been  the  railroad  representative  of  the 
Brussels  Tapestry  Company,  of  Chauncey,  N.  Y.,  has  been  ap- 
pointed General  Manager  of  the  Company. 

Mr.  Attilla  Cox,  receiver  of  the  Louisvile  St.  Louis  &  Texas, 
has  been  chosen  President  of  the  reorganized  company,  which 
will  be  known  as  the  Louisville,  Henderson  &  St.  Louia. 


Mr.  George  S.  Edgell  has  been  elected  Second  Vice-President 
of  the  Long  Island  Railroad.  He  is  a  son-in-law  of  the  late  Aus- 
tin Corbin,  formerly  President  of  the  Long  Island  Railroad. 

Mr.  Wm.  P.  Palmer  has  been  elected  Second  Vice-President  of 
the  Illinois  Steel  Company,  vice  Mr.  Robert  Forsyth,  resigned. 
He  will  look  after  the  commercial  interests  of  the  company. 


Mr.  C.  H.  Wprren  has  resigned  as  Greneral  Manager  of  the  Mon- 
tana Central,  which  has  heretofore  been  operated  by  the  Great 
Northern,  and  it  will  hereafter  have  its  own  corps  of  officials. 

Mr.  William  J.  Fransioli  has  been  appointed  Acting  General 
Manager  of  the  Manhattan  Railway,  of  New  York  City,  to  suc- 
ceed F.  K.  Hain,  deceased.  He  was  formerly  chief  clerk  to  Gen- 
eral Manager  Hain.  ,-..      - 

Mr.  W.  R.  Stirling  has  resigned  the  Vice-Presidency  of  the 
Illinois  Stet  I  Company  to  devote  his  entire  time  to  the  Universal 
Construction  Company,  which  recenty  leased  the  north  works  of 
the  Illinois  Steel  Company. 

Mr.  O.  O.  Winter,  Division  Superintendent  of  the  Great  North- 
ern at  Minneapolis,  Minn.,  has  resigned  to  accept  the  position  of 
General  Manager  of  the  Brainerd  &  Northern  Minnesota,  with 
headquarters  at  Brainerd,  Minn. 

Mr.  W.  E.  Looney  has  retired  from  the  position  of  Master 
Car  Builder  of  the  Louisville,  Evansville  &  St  Louis,  and  the 
office  has  been  abolished.  The  master  mechanic  will  hereafter 
have  charge  of  the  car  department.  •  f    •  ' 

It  is  announced  that  Mr.  Archie  McLean  has  been  appointed 
Superintendent  of  Motive  Power  and  Equipment  of  the  Georgia 
Northern  road,  vice  Mr.  Albert  Manigg,  resigned.  Mr.  McLean's 
headquarters  will  be  at  Pidcock,  Ga. 

Mr.  Parley  I.  Perrin,  for  many  years  Superintendent  of  the 
Taunton  Locomotive  Works,  died  at  Taunton  last  month,  in  the 
eighty-fourth  vear  of  his  age.  He  joined  the  Taunton  Locomo- 
tive Works  as  draftsman  and  foreman  in  1846. 


Mr.  C.  B.  McCall,  General  Freight  and  Passenger  Agent  of  the 
Chicago,  Paducah  &  Memphis,  has  been  appointed  General  Man- 
ager of  the  Litchfield,  Carrollnondb  Western,  with  headquarters  at 
Carlinville,  III.,  in  place  of  Mr.  T.  D.  Hinchclifife,  resigned. 

Mr.  C.  P.  Clark  has  been  appointed  Assistant  General  Man- 
ager of  the  New  England  Railroad,  with  office  at  No.  180  Summer 
street,  Boston.  The  duties  of  the  Assistant  General  Manager  will 
be  the  same  as  those  assigned  by  the  Board  to  the  General  Man- 
ager.  

Mr.  J.  J.  Turner,  Vice-President  and  General  Manager  of  the 
Vandalia  Line,  will  remove  his  headquarters  from  Teire  Haute, 
Ind.,  to  St.  Louis,  Mo.,  July  1.  Mr.  Charles  R.  Peddle,  Purchas- 
ing Agent  of  the  road,  will  also  remove  his  headquarters  to  St. 
Louis  at  the  same  time.  ,. 

Mr.  St.  John  Boyle  has  been  made  sole  Receiver  of  the  Chesa- 
peake, Ohio  &  Southwestern,  owing  to  the  deaih  of  Gen.  John 
Ek;hols,  who  was  associate  Receiver  and  General  Manager.  Mr. 
Boyle  will  also  act  as  General  Manager  until  the  road  is  turned 
over  to  the  Illinois  Central. 

Mr.  E.  L.  Weisgerber  has  been  appointed  Master  Mechanic  of 
the  Mt.  Clare  shops  of  the  Baltimcie  &  Ohio  Railroad.  He  was 
formerly  Master  Mechanic  of  the  shops  at  Newark,  O.  Mr.  Wil- 
liam Harrison,  Jr.  has  been  appointed  Master  Mechanic  of  the 
sho])S  at  Newark,  O.,  to  succeed  Mr.  Weisgerber. 

Mr.  E.  S.  Marshall,  formerly  Master  Mechanic  of  the  St.  Louis 
&  Southwestern  Railroad,  is  now  Assi8iant|Manager  of  the  Railway 
Equipment  Company,  of  St.  Louis,  which  manufactures  and  sells 
the  Houston  track-sanding  device,  the  economical  slack  adjuster 
and  several  other  railroad  devices.  Mr.  Marshall  is  also  Manager 
of  the  Railroad  Department  of  the  Missouri  Malleable  Iron  Com- 
pany, of  East  St.  Louis,  III. 
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;.Ir.  D.  B.  Robinson  has  accepted  the  Presidency  of  the  St. 
I,<<iii8  &  San  FraDcisco.  which  is  undergoing  reorganization,  and 
lias  tendered  his  resignation  as  First  Vice- President  of  the  Atchi- 
S.I1.  Topeka  &  Santa  Fe,  to  take  eflfect  July  1.  Mr.  Robinson  has 
b<-«>n  in  railway  service  since  1866,  and  has  been  First  Vice-Presi- 
dent of  the  A.,  T.  &  S.  F.  since  March  7, 1893.  His  headquarters 
a.~  President  of  the  St.  Louis  &  San  Francisco  will  be  at  St.  Louis, 
Mo.  y       .•■...•,.■. 

Arthur  B.  Underbill,  for  many  years  Superintendent  of  Motive 
Power  of  the  Boston  &  Albany,  died  at  Springfield,  Mass.,  May 
24.  He  was  bom  at  Chester,  N.  H.,  October  23,  1832,  and  en- 
tered railway  service  in  1860  as  Foreman  Repair  Shops,  Boston 
&  Worcester.  From  1864  to  1880  was  Master  Mechanic  of  the 
Boston  &  Worcester.  He  was  appointed  Superintendent  of  Mo- 
tive Power  of  Boston  &  Albany,  September  1,  1880,  which  posi- 
tion he  held  until  December,  1893,  when  he  resigned  on  account 
of  ill  health. 

On  June  18th  the  degree  of  Doctor  of  Engineering  was  conferred 
by  the  faculty  and  trustees  of  Stevens  Institute  upon  Commo- 
dore George  W.  Melville,  Engineer-In-Chief  of  the  United  States 
Navy,  in  appreciation  of  the  excellent  engineering  work  performed 
by  Commodore  Melv'lle  for  his  country  and  the  advancement  of 
the  science  of  steam'engineering,  so  well  illustrated  in  the  world- 
wide famed  "  white  squadron."  Only  once  before  in  the  25  years' 
history  of  the  Steveiw  Institute  has  the  degree  of  Doctor  of  Engi- 
neering been  conferred,  and  then  upon  Prof.  R.  H.  Thurston,  of 
Rhode  Island,  who  formerly  occupied  the  chair  of  Mechanical 
Engmeering  in  Stevens  Institute  and  is  now  Director  of  Sibley 
tk)llege,  Cornell  Universitv. 

Mr.  Edwin  M.  Winter,  General  Manager  of  the  Chicago,  St, 
Paul,  Minneapolis  &  Omaha,  has  been  selected  by  the  Northern 
Pacific  Reorganization  Committee  to  be  President  of  the  com- 
pany. Mr.  Winter  has  been  with  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  since  1876.  He  was  bom  in  Vermont  in  1845, 
and  entered  railroad  service  in  1867.  His  first  work  was  in  the 
construction  department  of  the  Union  Pacific,  where  he  remained 
for  about  three  years.  Subsequently  he  was  a  contractor's  agent 
for  construction  work  on  various  railroads.  General  Claim  Agent 
for  the  Chicago  &  Northwestern,  General  Superintendent  of  the 
West  Wisconsin,  and  has  held  his  present  position  of  General 
Manager  since  1885.  y,  _^.  ... 

Mr.  Austin  Corbin,  President  of  the  Long  Island  Railroad,  was 
fatally  injured  by  a  runaway  team  at  his  summer  residence  at 
Newport,  N.  H.,  on  June  4.  Mr.  Corbin  was  bom  at  Newport, 
N.  H.,July  11,  1827,  and  graduated  from  the  Harvard  Law 
School  in  1849.  In  1851  he  removed  to  Davecport,  la,,  where  he 
lived  for  14  years.  He  located  in  New  York  in  1865  and  estab- 
lished the  banking  house  of  Austin  Corbin  &  Company.  Soon 
thereafter  he  secured  control  of  the  Long  Island  Railroad,  which 
he  extended  from  year  to  year,  until  it  has  become  a  great  sys- 
tem, reaching  almost  every  portion  of  Long  Island.  He  was  at 
different  times  interested  in  many  other  railway  enterprises,  be- 
ing President  of  the  Indiana,  Bloomington  &  Western;  Presi- 
dent of  the  Philadelphia  &  Reading  road  from  September, 
1866,  to  June  27,  1890;  President  of  the  Elmira,  Cortland  &  . 
Northem,  and  in  1892  was  for  a  few  months  President  of  the 
New  York  &  New  England. 

Gen.  John  B.  Gray,  Vice-President  of  the  American  Brake 
Company,  whose  home  for  several  years  has  been  in  Brooklyn, 
N.  Y.,  died  of  Brights disease  at  Asheville,  N.  C,  on  June  6, 1896, 
after  a  lingering  illness.  General  Gray  was  bom  at  Sheridan, 
June  25,  1881.  The  beginning  of  his  business  career  was  in  New 
York  City,  but,  on  becoming  of  age,  he  removed  to  St.  Louis 
Mo.,  where  he  was  engaged  in  mercantile  business  for  some  ten 
years  prior  to  the  war.  He  had  an  honorable  career  during  the 
war,  and  at  its  close  was  offered  at  different  times  several  impor- 
tant positions  in  the  service  of  the  government.  These  he  de- 
clined. In  1880  he  became  connected  with  the  American  Brake 
Company,  of  St.  Louis,  of  which  he  was  President  for  several 


years.  In  1888  he  was  instrumental  in  effecting  a  lease  of  the 
American  Brake  Company  to  the  Westinghouse  Air  Brake  Com- 
pany, and  has,  since  that  time,  had  general  charge  of  the  eastern 
business  of  the  driver  brake  department  of  the  WeJtinghouse  Air 
Brake  Company,  During  the  past  two  years  his  health  has  been 
continually  declining.  Last  summer  he  went  abroad  for  several 
months,  and  shortly  after  his  return  he  went  to  Asheville,  N.  C, 
where,  the  climate  seeming  to  benefit  him,  he  commenced  build- 
ing a  home,  which  was  not  yet  quite  completed  at  the  time  of  his 
death. 


%quipmtnt  p^otcs« 


The  Erie  Railroad  is  in  the  market  for  20  locomotives. 


The  Chicago,  Paducah  &  Memphis  road  is  negotiating  for  500 
to  1,000  cars. 

The  Cleveland,  Lorain  &  Wheeling   has  placed  an  order  with 
the  Peninsular  Car  Works  for  300  30-ton  flat  cars. 


The  Barney  &  Smith  Car  Company  is  building  three  closed  and 
fourteen  open  cars  for  the  Mount  Clements  electric  road. 


The  Georgia  &  Alabama  Railroad  has  ordered  eight  passenger 
coaches  from  the  Ohio  Falls  Car  Manufacturing  Company. 


About  100  refrigerator  cars  are  being  fitted  up  at  the  Philadel- 
phia, Wilmington  &  Baltimore  shops  at  Wilmington,  forthe  ship- 
ment of  fruit. 

The  Michigan-Peninsular  Car  Company,  Detroit,  Mich.,  has  re- 
ceived an  order  from  the  Lehigh  Valley  Railroad  Company  for 
50  double-deck  stock  cars. 


The  Ensign  Manufacturing  Co.,  of  Huntington,  W.  Va.,  has 
been  awarded  the  contract  for  100  thirty -ton  hopper  gondola  cars 
for  the  Chesapeake  &  Ohio.  -    .  ■     :    ,~ 

The  Ohio  Falls  Car  Manufacturing  Company  has  received  an 
order  from  the  Baltimore  &  Ohio  Southwestern  Railroad  Com- 
pany to  repair  600  freight  cars. 


The  Chicago,  Burlington  &  Quincy  has  placed  orders  for  1,000 
stock  cars;  750  to  go  to  the  Michigan  Peninsular  Car  Company 
and  250  to  the  Wells  &  French  Company. 

The  Florida  &  East  Coast  Railroad  has  placed  an  order  with  the 
Elliott  Car  Works  for  100  freight  cars.  This  road  is  in  the 
market  for  additional  equipment. 


At  the  shops  of  the  Pennsylvania,  at  Fort  Wayne,  there  have 
recently  been  completed  175  gondola  cars,  and  work  has  been 
HOW  commenced  on  the  building  of  25  cars  for  dairy  product  and 
10  large  furniture  cars. 

The  Wagner  Palace  Car  Company's  shops  have  turned  out  two 
compartment  cars  for  service  on  tlie  Chicago  &  Northwestern 
road,  which  are  considered  superior[in  beauty  of  finish  to  anything 
ever  turned  out  of  the  shops. 

The  Billmeyer  &  Small  Car  Company,  York,  Pa.,  has  under  con- 
struction four  cars  for  Bolivia,  South  America,  where  they  will 
be  used  for  excursion  purposes.  They  are  also  building  four  for 
Venezuela,  adapted  for  carrying  sugar  cane. 

The  Brooklyn  Heights  electric  road,  Brooklyn,  N.  Y.,  has  re- 
cently added  to  its  equipment  a  third  theater  car,  built  by  the  J. 
G.  Brill  Company,  Philadelphia,  Pa.  The  length  over  end  panels  is 
24  feet;  width  at  sill,  7  feet  and  width  at  Belt  rail,  7  feet. 

The  Texas  Midland  Railroad  has  placed  an  order  with  the  St. 
Charles  Car  Company  for  $125,000  worth  of  rolling  stock.  The 
order  includes  seven  new  coaches,  five  baggage  cars,  fifty  furni- 
ture cars,  ten  tank  cars,  five  cabooses  and  a  private  car. 

The  Imperial  Railways  of  North  Chma  will  receive  proixisals 
for  building  four  passenger  and  four  freight  locomotives  for  use 
on  the  extension  of  the  road  from  Xien  Tsin  to  Lu-Kon-Cbiao. 
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The  bids  will  be  opened  at  the  company's  office  at  Tien  Tain, 
August  35. 

It  is  announced  that  the  Northern  Pacific  is  about  to  change 
four  of  its  standard  mogul  18  by  24  engines  into  compounds. 
They  will  all  be  different  types — Richmond,  Schenectady,  Brooks 
and  Pittsburgh.  The  intention  is  to  put  them  into  service,  run- 
ning against  simple  engines. 

F"our  new  sleeping-cars  have  just  been  sent  from  the  Wagner 
Palace  Car  shops,  at  East  Buffalo,  to  8t.  Paul,  Minn.,  for  use  on 
the  Chicago.  St.  Paul,  Minneapolis  &  Omaha.  These  are  the  first 
Wagner  cars  used  on  the  road,  this  company  having  recently 
taken  the  business  away  from  the  Pullman  Company. 

The  Illinois  Central  has  awarded  a  contract  for  500  coal  cars  to 
the  Wells- French  Company,  and  300  refrigerator  cars  to  the 
United  States  Rolling  Company.  These  last  named  cars  will  be 
built  at  the  Uegewich  plant  of  the  company.  It  is  rumored  that 
the  road  will  soon  place  another  and  large  order  for  cars. 

The  contracts  for  some  of  the  75  Baltimore  &  Ohio  engines 
were  let  shortly  after  our  June  issue  went  to  press.  Other  con- 
tracts followed  ami  the  orders  are  now  <listributed  as  follows: 
Richmond  Locomotive  Works,  25;  Baldwin  Locomotive  Works, 
20;  Pittsburg  Locomotive  Works,  20,  and  Cook  Locomotive 
Works,  10,  

At  a  recent  test  of  the  Baldwin- Westinghouse  Electric  Loco- 
motive at  the  shops  of  the  Westinghouse  Air  Brake  Company,  at 
Wilmerding,  Pa.,  a  speed  of  45  miles  an  hour  was  developed,  the 
engine  hauling  25  freight  cars.  In  the  near  future  a  public  test 
of  the  engine  will  be  made,  to  which  a  large  number  of  railroad 
men  will  be  invited. 

Eight  new  coaches  and  six  new  Wagner  Sleeping  cars  have  been 
put  into  the  <laily  through  service  between  New  York  and  Mon- 
treal, via  the  Adirondack  &  St.  Lawrence  division  if  the  New 
York  Central.  The  day  coaches  have  accommodations  for  Hrst 
and  second-class  passengers.  New  mail  and  express  cars  will  also 
be  assigned  to  these  trains. 


As  illustrating  the  heavy  ex[>ense  which  railroads  are  com- 
pelled to  incur  in  ecjuipping  the  cars  with  automatic  brakes  and 
couplers,  it  may  be  cited  that  the  receivers  of  the  Baltimore  & 
Ohio  have  aske<l  and  obtained  authority  from  the  court  to  borrow 
$409,851  in  addition  to  money  already  spent  for  the  e(iuipment  of 
the  rolling  stock  with'brakes  and  couplers  in  conformity  lo  law. 

It  has  l>eeu  stated  in  several  papers  that  the  Richmond  Loco- 
motive Works  has  received  an  order  from  the  Chicago.  Cleveland, 
Cincinnati  &  St.  Louis  Railway  to  convert  60  locomotives  into 
compounds.  This  is  not  true.  They  are  to  convert  a  few  engines 
only  at  present,  and  if  they  are  satisfactory  others  may  be  changed 
from  time  to  time,  as  they  re<iuire  heavj-  repairs  on  the  cylinders 
and  attached  parts. 

The  Doherty  Patent  Combined  Viae  and  Winch. 

Brown,  Jaeger  &  Company,  No.  910  Betz  BuildinK.  Philadelphia, 
Pa.,  are  the  sole  uianufacturers  of  the  Doherty  couibmed  vise  and 
winch,  which  is  shown  in  the  accompanying  cut.  The  manner  of 
usinK  it  is  apparent  at  a  glance.  This  tool  will  evidently  in  a  short 
time  replace  the  old-time  ''  strap  and  vise"  or  "  block  and  fall"  used 
at  present  in  telegraph,  telephone,  trolley  wiring,  electric  liRht  line 
work,  in  tightening  j^uy  wires,  in  putting  up  sugpension  wires  for 
ierial  cables,  pulling  up  wires  and  in   cutting  out  slack.    In  fact  it 


can  he  used  for  strintrinK  wires  of  every  description  upon  poles  or 
fixtures  of  any  kind  and  in  tightening  all  gages  of  wire  to  any 
advisable  degree  of  tension. 

It  is  available  for  use  in  makinfc  repairs  to  "  live  wires"  without 
the  necessity  of  employing  the  usual  "cut  outs"  thus  preserving 


the  linemen  from  the  danger  of  the  "  cut  out"  falling  off.  The  tool 
itself  l>einK  entirely  of  metallic  construction  completes  the  circuit 
On  electrical  test  it  has  been  shown,  that  the  Doherty  combtned 
vise  and  winch  shows  no  resistance.  The  usefulness  and  worth  of 
the  implement  is  summed  up  in  the  following  statement :  One  man 
can  pull  up  two  miles  of  wire  at  one  time  with  greater  ease,  more 
quickly  and  more  effectively,  than  the  usual  gang  of  four  men  can 
pull  up  two  ordinary  sections  with  the  "strap  and  vise"  or  "block 
and  fall''  in  use  at  present.  As  an  indication  of  its  power,  it  is  only 
necessary  to  state  that  it  can  pull  apart  a  No.  8  iron  wire  in  an  ordi 
nary  section.  Its  merit  lies  in  saving  money,  labor,  time,  and  life. 
The  weight  of  the  tool  is  about  six  pounds. 


The  Niagara  Spray  I^ector  for  Urinals. 

To  economize  in  the  use  of  water  and  also  to  overcome  the  annoy- 
ance from  clogging,  so  often  experienced  in  HushinK  slab  urinals  by 
means  of  perforated  pipe,  8.  J.  Putnam,  Prince's  Bay,  N.  Y.,  has 
brought  out  the  fixture  shown  in  the  appended  illustrations. 

The  ejector  shown  in  Fig.  1  may  be  secured  into  the  frost  side  of 


the  supply  pipe  which  passes  across  the  stall,  in  the  place  of  perfo- 
rated pipe. 

The  force  of  water  on  the  internal  spherical  head  of  the  screw  cap 
at  the  slot,  throws  a  fan-shaped  spray  obliquely  against  the  slab, 
flushing  the  entire  surface  in  an  efficient  manner.    As  the  outlet  is 


Fig.  2. 

equal  to  only  two  holes  in  a  perforated  pipe,  a  large  saving  of  water 
8  evident,  and  owing  to  its  peculiar  construction  there  is  but  little 
chance  for  clofieing.  If  the  spray  should  become  clogged  by  rust  or 
dirt  it  can  l>e  instantly  cleared  without  disturbing  the  couplings. 
A  minimum  of  pressure  may  beobtained  by  usin^  a  stop-cock,  which 
will  also  add  to  the  amount  of  water  saved.  The  screw-cap  has  a 
lock,  therefore  no  part  can  get  lost  or  destroyed. 
The  special  coupling;  shown  in  Fig.  2,  is  used  for  high  slab  work 


<*^     ^^ 


Fig.  3. 

where  the  supply  pipes  are  behind  the  slab.  It  passes  directly 
through  the  slab  and  is  clamped  firmly  to  the  same  by  the  nut, 
which  is  provided  with  left-hand  thread. 

Fig.  3  shows  two  stalls  with  fixtures  complete  and  water  turned 
on.  Mr.  Putnam  will  cheerfully  furnish  fuller  information  to  those 
of  our  readers  writing  him 
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The  Dickerman  Buffing   Z<athe. 


The  buffiDg  lathe  illustrated  herewith  is  made  by  the  Dickerman 
Emery  Wheel  and  Machine  Company,  BridKeport,  Conn.,  and  is  a 
departure,  to  a  certain  extent,  from  machines  of  this  character. 
The  spindle  has  a  bearing  the  entire  length  of  each  box,  precludinx 
any  whipping  or  jumpinft  of  the  spindle  from  belt  action.    It  is 


Dickerman  Buffing  Lathe- 

turned  from  machinery  steel  and  means  are  provided  for  taking  up 
end  thrust.  A  maximum  amount  of  room  beneath  the  spindle  for 
buffing  large  pieces  is  obtained  by  having  no  projections  on  either 
the  base  or  the  underside  of  the  boxes.  The  machine  is  especially 
adapted  for  buffing  bicycle  frames  and  similar  work.  The  dimen- 
sions are:  Height,  floor  to  center  of  spindle,  40  inches;  diameter  of 
spindle  in  bearings,  1}^  inches;  diameter  of  spindle  at  wheel  fit,  l}i 
inches;  length  of  bearings,  14Ji  inches  each;  length  of  spindle,  50 
inches;  distance  between  fields,  40  inches;  spindle  pulley,  6-iuch 
face  by  5-inch  diameter;  floor  space  over  all,  22  by  SO  inches.  The 
Pratt  &  Whitney  Company,  123  Liberty  etreet.  New  York  City,  are 
the  New  York  agents. 


A  New  liocomotive  Boiler  Covering. 

The  accompanjing  cut  shows  a  new  fireproof  covering  recently 
brought  out  by  the  Kelley  Company,  of  Mineral  Point,  Wis.,  to 
meet  the  want  of  master  mechanics  for  a  lagging  for  boilers  that  is 


fireproof,  that  can  be  removed  for  repairs  and  again  replaced,  and 
that  is  cheap. 

This  covering  is  composed  of  strips  of  wood,  treated  in  such  a  way 
as  to  be  incombustible,  and  fastened  together  side  by  side  so  that 
every  fourth  strip  is  raised  about  o3e-half  inch  above  the  surface  of 
the  other  three,  these  raised  strips  either  being  notched,  as  shown 
in  the  cut,  or  left  whole.  As  this  side  is  placed  next  to  the  boiler,  it 
will,  of  course,  form  air  spaces,  which  may,  or  may  not,  be  filled 
with  mineral  wool,  as  desired.    These  strips  have  abacking  of  heavy 


paper  board  covered  with  asbestos  paper,  the  whole  being  securely 
fastened  tog;ether  without  nails  or  other  metal  fastening.  It  may 
thus  be  sawed  or  cut  out  to  fit  rivets  or  seams,  and  can  also  be 
made  of  any  size  to  fit  the  sheets,  and  any  curvature  of  the  boiler. 
This  covering  is  very  strong,  and  may  be  jiralked  on  without  injury. 
By  means  of  the  new  patented  device  for  fastening  it  on,  any  sec- 
tion of  the  covering  may  l>e  removed  at  any  time  for  repairs  or  ex- 
amination and  again  replaced,  without  disturbing  or  loosening  any 
other  section.  It  gives  a  smoother  surface  for  jacketing  than  wood 
lagging,  and  when  it  is  further  known  that  the  cost  is  only  about 
the  same  as  that  of  wood,  it  will  readily  be  seen  that  it  is  worthy  of 
careful  consideration. 


Improved  Punching  Press.        - 

■  '  In  the  accompanying  cut  we  illustrate  a  new  punching  press, 
which,  while  it  follows  in  a  general  way  the  well-known  Stiles 
press,  embodies  certain  improvements.  No  great  innovation  can  be 
introduced  into  a  design  of  a  punching  press,  in  which  a  frame  is 
in  one  solid  casting,  but  the  company  putting  this  improved  Stiles 
press  on  the  market  make  their  especial  claim  for  excellence  of 
workmanship  and  the  selection  of  each  separate  kind  of  material  of 
which  the  press  is  constructed. 

Only  a  special  mixture  of  iron  of  great  strength  is  used  in  their 
castings  and  this  mixture  is  continually  tested  and  every  care  taken 
to  keep  it  up  to  an  established  standard.  Every  part  on  which  the 
slightest  wear  occurs  is  carefully  scraped  to  an  exact  fit  and  a  per- 
fect bearing  surface  thereby  provided. 

The  ways  or  guides  of  the  slide  are  made  exceptionally  long  to 
resist  any  side  thrust  without  undue  wear.  The  clutch  adopted  by 
this  company  to  be  used  on  this  press  in  preference  to  all  others,  is 
one  that  has  been  perfected  and  recently  patented  by^he  inventor 
of  the  original  Stiles  clutch  and  Stiles  press  and  is  claimed  to  be 
superior  in  many  ways  to  that  well-known  clutch.  Among  the 
special  features  we  note  the  ability  to  run  the  press  in  either  direc 
tion  equally  well ;  three  points  of  contact  in  the  wheel  cause  the 
clutch  CO  be  practically  instantaneouis;  the  operator  can  cause  the 
press  to  make  a  whole  revolution  or  only  a  part,  as  be  may  desire 
which  is  a  valuable  feature,  as  it  prevents  accidents  to  tools  and 
operators,  and  maken  this  clutch  absolutely  safe.  The  clutch  can 
be  used  to  back  out  a  punch  that  may  become  stuck  in  the  die, 
and  is  claimed  by  the  manufacturers  to  be  the  latest  and  best 
press  clutch  built. 

These  presses  are  manufactured  by  the  Stiles  &  Fladd  Press 
Company,  of  Watertown,  N.  Y.,  in  six  sizes  weighing  from  500  to 


Stiles  &   Fladd   Punchino'  Press.  •£: 
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7.50O  pounds,  as  Uy  presses,  and  in  five  sizes  ranging  in  weight 
from  1,200  pounds  to  8,000  pounds,  as  geared  presses.  The  pat- 
terns are  so  constructed  that  an  endless  variety  of  modifications 
and  changes  can  be  made  to  adapt  them  to  special  work  and  tools 
of  any  make. 


The  Q  &  C  Hoyt  Flush  Car  Door. 


The  Standard  Car  Wheel  Company,  of  Cleveland,  O.,  has  been  in- 
corporated, with  a  capital  stock  of  $75,000.  The  incorporators  are  : 
N.  P.  Bowler,  of  Bowler  &  Company:  C.  A.  Braytou,  formerly  of 
Maher  &  Bray  ton;  W.  L.  Bowler,  W.  B.  Brayton  and  Francis  J 
Wing.  The  new  company  has  purchased  the  car  wheel  foundry  of 
Bowler  &  Company. 


] 


The  accompanying  drawings  show  the  new  Q  &  C  Hoyt  Flush 
Car  Door,  which  is  being  brought  out  by  The  Q  &  C  Company,  It 
will  be  noticed  that  there  are  several  new  fea- 
tures embodied  in  this  door  that  are  worthy  of 
careful  investigation,  the  first  of  which  is  an  ab- 
solutely flush  door,  hanging  from  the  top  with- 
out a  bottom  rail  of  any  kind.  This  entirely 
does  away  with  any  danger  cf  injury  to  the  door 
at  this  p3int,  besides  reducing  the  weight  and 
number  of  fixtures  nearly  one-half. 

The  parts  needed  at  the  top  of  the  door  are  two 
hangers,  the  track  and  the  track  brackets,  and 
the  only  parts  used  at  the  bottom  of  the  door  are 
a  sliding  guide  bracket  and  catch  which  recedes 
into  the  sill  of  the  car  as  the  door  closes.  This 
is  a  novel  feature  in  itself,  which  has  been  dem- 
onstrated to  be  thoroughly  practical  as  nothing 
projects  from  the  side  of  the  car  to  be  knocked 
oflf. 

The  locking  device  at  the  rear  edge  of  the  door 
is  of  such  a  design  as  to  make  it  positively  neces- 
sary to  break  the  seal  before  the  car  can  be  en- 
tered. Besides  this  it  acts  as  a  leverage  to 
throw  the  door  into  place  and  hold  it  there.  The 
power  of  this  lever  is  so  great  that  it  will  throw 
a  badly  sprung  door  into  its  place  with  but  little 
effort,  making  an  absolutely  storm-proof  door. 

As  a  flush  door  it  is  claimed  to  be  the  cheapest  in  lirst  cost,  to 
have  the  least  number  of  parts,  to  be  easy  to  apply,  and  that  the 
expense  of  maintenance  is  but  very  little,  if  anything. 


If  any  of  our  readers  do  not  thoroughly  understand  the  new  and 
simple  method  by  which  lead  pipe  can  be  coupled  to  lead  pipe  or  to 
iron  pipe  instead  of  wiping  or  soldering  the  joints,  they  should 
write  at  once  to  The  Van  Auken  Steam  Specialty  Company,  206 
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The  Star  Pipe  Wrench. 

The  accompanying  cut  illustrates  the  star  pipe  wrench,  which  is 
manufactured  by  the  V'an  Auken  Steam  Specialty  Company,  C.  P. 
Monash,  Manager,20:i  South 
Canal  street,  Chicago.  This 
wrench  Is  simple  in  con- 
struction, having  but  three 
pieces,  which  are  made 
with  such  care  and  unform- 
ity  as  to  be  perfectly  inter- 
changeable. It  is  claimed 
for  this  wrench  that  it  does 
not  stick  on  the  pipe,  but 
releases  instantly,  that  it  has  no  lost  motion,  that  it  cannot  mash 
the  pipe  or  slip  off,  and  it  is  guaranteed  never  to  strip,  having  an 
ovai  top  thread.  On  account  of  the  "  slant  "  on  the  heel,  it  will  also 
ratchet  a  nut  or  coupling  without  marring  or  rounding  the  corners. 


The  Q  &  C  Hoyt  Flush  Car  Door 


South  Canal  street,  Chicago,  for  their  illustrated  catalogue  of 
Star  Lead-pipe  Couplers  and  Fittings.  In  doing  so  please  mention 
this  iournal.  

The  Clayton  Air  Compressor  Works,  Havemeyer  Building,  New 
York,  report  a  gratifying  increase  in  their  volume  of  business  dur- 
ing the  past  few  months,  over  the  same  period  last  year.  The  rapid 
extension  in  the  field  of  application  for  compressed  air  was  fore- 
seen by  these  works  several  years  ago,  when  they  discontinued 
other  lines  and  devoted  their  sole  time  and  attention  to  the  manu- 
facture of  air  compressing  machinery.  A  description  of  their  latest 
pattern  of  Duplex  Compressor,  installed  at  the  Pennsylvania  shops 
at  Altoona,  will  shortly  appear  in  these  columns. 

The  Brown  Hoisting  &  Conveying  Machine  Company  have  closed 


*  STAR    WRENCH  * 


A  contract  has  been  awarded  by  the  Receivers  of  the  Baltimore 
&  Ohio  Railroad  Company  to  the  Continuous  Rail  Joint  Company, 
of  Newark,  N.  J.,  for  50,000  rail  joints. 


a  contract  with  the  Pennsylvania  Railroad  for  one  Brown  double 
cantilever  machine  for  handling  general  merchandise  on  Pier  J, 
Jersey  City,  to  and  from  ocean  steamers  to  cars.  This  machine  has 
been  designed  especially  for  its  location.  It  will  hoist  its  maximum 
load  of  five  tons  150  feet  per  minute,  while  the  entire  machine  will 
be  able  to  travel  along  the  pier  at  the  rate  of  600  feet  per  minute. 
It  is  operated  by  steam  and  will  be  handled  by  a  single  operator. 
It  is  said  to  be  the  first  machine  specially  designed  for  the  rapid 
handling  of  freight  to  be  erected  in  New  York  harbor. 


Messrs.  Bruner,  Sprague  &  Co.,  1027-8  Manhattan  Building,  Chi- 
cago, agents  for  the  Sail  Mountain,  Georgia,  asbestos,  besides  very 
flattering  .sales  of  their  product  to  railroad  for  boiler  covering,  re- 
port a  call  for  the  asbestos  from  Japan. 


The  Gibbs  Electric  Company,  169  to  177  Clinton  street,  Milwaukee, 
Wis.,  have  issued  a  number  of  illustrated  sheets  showing  the  dif- 
ferent styles  of  motors  which  they  build.  Among  these  is  a  type  M 
motor  direct  belted  to  a  quartering  machine,  also  a  20-horse  power 
steel  clad  motor  geared  to  a  Hiles  &  Jones  Company  bar  shear. 


The  Georgia  Car  and  Mnnufacturing  Company,  of  Savannah,  will 
erect  a  plant  to  consist  of  an  engine  and  boiler  house,  75  by  100  feet; 
a  machine,  blacksmith  and  workshop,  106  by  375  feet;  a  building  for 
the  oflice:  also  warerooms,  patterns  and  cabinet  work,  106  by  150 
feet;  a  shop  for  passenger  cars,  106  by  500  feet,  etc . 


The  Chicago  Rawhide  Manufacturing  Company,  75  East  Ohio 
street,  Chicago,  III.,  have  for  the  past  eighteen  years  been  manu- 
facturing rawhide  pinions.  Their  extended  experience  enables 
them  to  turn  out  a  superior  article— one  that  has  met  with  the 
greatest  success.  The  pinions  are  noiseless  and  greatly  reduce 
the  friction  ;  furthermore,  they  do  not  wear  out  the  meshing 
gear,  yet  they  outwear  metal  pinions,  thereby  effecting  a  great 
saving  in  both  directions.  The  company  also  make  rawhide  bell 
and  register  cord,  remarkable  for  its  strength  and  durability. 
Other  products  of  their  factory  are  leather  belting,  and  rope  for 
rope  transmission.  In  connection  with  the  latter  they  have  a 
patented  connection  for  making  a  splice  without  increasing  the 
size  of  the  rope,  while  retaining  its  full  strength,  thus  overcoming 
a  great  objection  to  ordinary  rope  transmission,  either  by  manilla 
or  wire  rope.  ......  .^   ?,.>  ...    ■^.      .••,.•,•-• 
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New  Publications. 


{ 


Compressed  Air. — A  monthly  publication  devoted  to  the  useful 
application  of  compressed  !air.  Published  by  W.  L.  Saunders, 
26  Cortlandt  street,  New  York.  Subscription  price,  |1.00  per 
year. 
This  interesting  periodical  is  only  four  months  old,  but  it  has  de- 
veloped wonderfully  in  that  brief  period.  The  rapidly  extending 
use  of  compressed  air  for  power  purposes  in  all  kinds  of  shops,  in 
contractors'  work,  and  in  other  lines  too  numerous  to  mention, 
gives  this  paper  a  large  and  growing  fleld.  From  its  pages  it  is 
evident  that  its  editors  and  publisher  are  directing  the  attention 
of  its  readers  to  the  thoroughly  practical  uses  of  compressed  air 
and  the  most  economical  methods  of  employing  that  useful  agent. 
That  is  just  what  is  needed,  and  we  can  heartily  commend  the 
publication  to  those  who  are  or  ought  to  be  interested  in  the  com- 
pression, transmission  or  use  of  air. 

Health  and  Pleascre  on  "  America's  Greatest  Railroad." 
Descriptive  of  Summer  Resorts  and  Excursion  Routes,  Embrac- 
ing more  than  One  Thousand  Tours  by  the  New  York  Central 
d;  Hudson  Rii-er  Railroad.     Issued   by  the   Passenger   Depart- 
ment.    New  York;  533  pages;  6  by  9  inches.     (Standard  size.) 
£!ach  year  the  guide  books  which  are  published  by  the  di£ferent 
lines  of  railroad  are  increased  in  size  and  elaborateness.    The  dis- 
coveries which  have  been  made  in  the  various  processes  of  photo- 
engraving have  facilitated  very  much  the  production  of  this  class 
of  literature,  and  have  made  possible  a  richness  of  illustration 
which  our  fathers  never  dreamed  would  be  possible. 

The  volume  before  us  has  been  issued  by  the  passenger  depart- 
ment of  the  New  York  Central  Railroad,  and  is  intended  to  set 
forth  the  attractions  of  that  great  line  of  travel. 

At  the  beginning  of  the  book  is  an  excellent  large  folded  map 
3  ft.  3i  inches  by  16  inches  of  the  line  and  its  connections  from 
Boston  to  St.  Louis.  The  different  single-track  roads  are  repre- 
sented by  one  broad  red  line,  double  track  by  two  and  quadruple 
track  by  four. 

The  first  chapter  is  devoted  to  a  g€neral  description  of  the  New 
York  Central  Railroad  and  its  branches.  The  second  chapter — 
33  pp. — to  the  Hudson  River  division  and  its  environment,  with  a 
great  many  illustrations  of  interesting  places  and  objects  along 
and  adjacent  to  the  road.  Among  them  are  a  number  of  historical 
scenes  and  much  beautiful  landscape. 

The  third  chapter  describes  the  Putnam  division  of  the  road, 
and  the  counties  and  places  adjacent  thereto.  Excellent  views, 
are  given  of  the  High  and  Washington  bridges  in  New  York, 
buildings  and  scenes  along  the  line  of  the  road ;  some  of  them,  such 
as  the  scene  opposite  p.  72,  are  of  great  beauty.  Following  this 
chapter  is  one  of  34  pp.  devoted  to  the  Harlem  division,  and  con- 
taining many  admirable  illustrations.  "The  Beautiful  Mohawk 
Valley'"  is  the  title  of  the  succeeding  chapter,  and  embraces  that 
part  of  the  line  from  Albany  to  Utica.  Other  chapters  describe 
the  Lake  Region  of  Central  New  York,  the  Auburn  road, 
Rochester  to  Buffalo  and  Niagara  Falls,  Rochester  and  Niagara 
Falls  road,  the  Adirondack  Mountains,  with  a  multiplicity  of 
views  of  lakes,  mountains  and  hotels.  About  70  pp.  are  devoted 
to  descriptions  of  places  which  may  be  reached  by  the  New  York 
Central  road.  The  terminal  facilities  in  New  York  are  described, 
and  about  i*0  pp.  are  given  up  to  information  concerning  steam- 
boat and  stage  lines,  followed  by  schedules  which  relate  directly  or 
indirectly  to  the  great  road  which  is  the  subject  of  this  elaborate 
volume. 

About  50  pages  are  devoted  to  tables,  giving  rates  of  fare,  lists 
of  hotels  and  boarding-houses  along  the  line,  and  much  other 
information  of  interest  to  travellers.  Over  100  pages  of  very  in- 
teresting advertisements  complete  the  book. 

It  is  not  easy  in  a  brief  notice  like  this  to  give  an  adequate  idea 
of  the  wealth  of  illustrations  which  are  given.  The  mere  enu- 
meration of  them  would  take  a  great  deal  of  time.  It  is  safe  to  . 
say  that  there  are  several  hundred.  Most  of  them  are  of  a  very 
excellent  character  of  engraving.  A  number  of  them — as  for  in- 
stance that  on  page  140,  "Great  Expectations," — have  much 
artistic  merit. 

The  style  of  the  descriptive  matter  is  very  pleasant,  and  there 
is  a  grateful  absence  of  the  guide-book  style,  which  in  some  pro- 
ductions of  this  kind  is  so  "averting."  The  price  of  the  book  is 
25  cents,  and  is  the  cheapest  publication  we  know  of  for  the 
money.  The  fault  to  be  found  with  it  is  that  its  perusal  produces 
a  desire — which  is  ditBcult  to  resist— to  pack  up  and  take  an 
early  train  to  some  of  the  agreeable  places  which  are  described. 


OF  OFFICIAL  OHANOES  IN  JUXE. 

We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Atchison,  Topeka  &  Santa  Fe.—Mr.  D.  B.  Robinson  has  re- 
signed the  office  of  First  Vice-President. 

Baltimore  &  Ofiio.— Mr.  E.  L.  Weisgerber,  formerly  Master  Me- 
chanic at  Newark,  O.,  has  been  transferred  to  the  position  of 
Master  Mechanic  of  the  Mont  Clare  shops,  Baltimore.  Mr.  Wm. 
Harrison,  Jr.,  succeeds  him  at  Newark.  Mr.  H.  N.  Woodward  has 
been  appointed  Master  Mechanic  at  Parkersburg  to  succeed  Mr.  J. 
H.  Irvin,  assigned  to  other  duties. 

Srainerd  &  Northern  Mintiesofa. — Mr.  O.  O.  Winter  has  been 
appointed  General  Manager,  with  headquarters  at  Brainerd,  Minn. 

Chesapeake.  Ohio  &  Soufhwestern. — Gen.  J.  Echols.'Receiverand 
General  Manager,  died  May  ii.  Mr.  St.  John  Boyle  has  been  made 
sole  Receiver,  and  will  act  as  General  Manager  until  the  road  is 
turned  over  to  the  Illinois  Central. 

Georgia  Northern. — Mr.  Archie  McLean  has  been  appointed 
Superintendent  of  Motive  Power,  with  headquarters  at  Pidcock, 
Ga.,  vice  Mr.  A.  Marugg,  resigned. 

Great  Northern. — Mr.  W.  W.  Finley  has  been  elect«d  Vice-Presi- 
dent and  General  Manager.  Mr.  J.  E.  Cannon  has  been  appointed 
Master  Mechanic  at  Barnesville,  Minn. 

Houston,  East  &  West  Texas. — T,  W.  House  has  been  chosen 
President. 

Litchfield,  CarrolUon  &  Westcr-n.—Mr.  C.  B.  McCall  has  been 
made  General  Manager,  with  headquarters  at  .Carlinville,  III.,  vice 
Mr.  T.  D.  Hinchcliffe,  resigned. 

Long  Island.— iir.  George  S.  Edgell  has  been  elected  second  Vice- 
President.  Mr.  Austin  Corbin,  President,  was  killed  in  an  accident 
last  month. 

Louisville,  Evansville  &  St.  Louis. — Mr.  D.  L.  Anderson  has  been 
appointed  Secretary  and  Purchasing  Agent,  with  headquarters  at 
Evansville,  lud.  Mr.  W.  E.  Looney  has  resigned  the  position  of 
Master  Car  Builaer,  and  the  office  is  abolished. 

Louisville,  St.  Louis  it  Texas.—  Mr.  W.  V.  McCracken  has  re- 
tired from  the  Presidency,  and  is  succeeded  by  Mr.  Attilla  Cox. 
The  reorganized  road  will  be  known  as  the  Louisville,  Henderson 
&  St.  Louis  Railroad. 

Manhattan. — Mr.  Wm.  J.  Fransioli  has  been  appointed  Acting- 
General  Manager,  vice  Col.  F.  K.  Hain,  deceased. 

Midland  Terminal.— ilr.  F.  Singer  has  been  appointed  Master 
Mechanic,  with  headquarters  al  Gillett,  Col. 

Montana  Central. — Mr.  C.  H.  Warren  has  resigned  the  position 
of  General  Manager.  The  road  will  not  be  operated  hereafter  by 
the  Great  Northern,  but  will  have  it  own  corps  of  officials. 

New  England. — C.  P.  Clark  has  been  appointed  Assistant  General 
Manager,  and  will  perform  the  duties  heretofore  performed  by  the 
General  Manager.    Office,  180  Summer  street,  Boston. 

New  Orleans  &  Western.— 3 .  M.  Turner.  Superintendent  of  Motive 
Power,  has  been  appointed  General  Manager.  C.  B.  Deasom  has 
been  appointed  Chief  Engineer. 


Northern  Pacific. — Mr. 
dent. 


Ed.  M.   Winter  has  been  elected  Presi- 


Ohio  Rivet  .—Mr.  H.  H.  Rogers  has  been  chosen  President. 

Pittsburgh  &  Lake  Erie.—  Mr.  J.  M.  Schoonmaker  has  been 
chosen  Vice-President,  to  succeed  Mr.  J.  H.,Heed,  resigned. 

Pittsburah  &  Western  Railway.— Fr&nk  T.  Hyndman  has  been 
-ppointed  Master  Mechanic,  vice  I.  N.  Rolbaugh,  resigned. 

Sherman,  Shreveport  <t  Sou4hem.—SLr.  F.  W.  Fratt  has  resigned 
the  position  of  General  Manager  and  the  duties  of  the  office  will  de- 
volve upon  the  Superintendent. 

St.  Louis  &  San  Francisco.— Mr.  D.  B.  Robinson  has  been 
elected  President,  with  headquarters  at  St.  Louis. 

Stuttgart  and  Arkansas  River  R.  R.—S.  W.  Fordyce  is  Receiver. 
H.  £.  Martin  is  Manager  for  Receiver. 

Wiscasset  &  Qu.ebec.— Mr.  R.  T.  Rundlett  has  resigned  the  posi- 
tion of  President  and  General  Manager.  Mr.  H.  Ingalls  has  t>een 
elected  President,  and  Mr.  W.  F.  P.  Fogg,  General  Manager. 


Exhibits  at  the  Conventions. 


The  exhibits  at  the  conventions  were  larger  and  more  numerous 
than  on  any  previous  year  and  were  worthy  of  careful  and  minute 
inspection  and  study.    The  following  is  a  complete  list  of  them: 

Adams  &  Westlake  Company,  Chicago;  curtain  fixtures,  etc. 
Represented  by  L.  A.  Gray,  T.  B.  Jones  and  H.  E.  Keeler. 

Alexander  Car  Replacer  Manufacturing  Company,  Scranton,  Pa.; 
steel  engine  and  car  replacers.    Represented  by  E.  B.  Wbitcomb. 

American  Balance  Slide  Valve  Company,  San  Francisco,  Cal.,  and 
Jersey  Shore,  Pa.;  slide  valves.    Represented  by  J.  T.  Wilson. 

American  Brake  Beam  Company,  Chicago;  Kewanee  brakebeam. 
Represented  by  E.  G.  Buchanan  and  J.  G.  Sanborn. 
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American  Steel  B'oundry  Company,  St.  Louis ;  car  trucks,  bol- 
sters, cast  steel  locomotive  frames,  couplers  and  steel  castings  in 
general.    Kepresented  by  C.  B.  Kvans,  J.  W.  Robinson,  E.  F.  Goltra. 

American  bteel  Castings  Company,  TUurlow,  Pa.:  cast-steel  driv- 
ing wheel  centers,  locomotive  frames  and  other  steel  castings. 
Represented  by  I).  Egan,  S.  A.  Watson  and  W.  A.  Blanchard. 

Armstrong  Bros.,  Chicago  ;  machinists' tools  and  supplies.  Rep- 
resented by  P.  Armstrong. 

Ashton  Valve  Company,  Boston  ;  safety  valves  and  steam  gages. 
Represented  by  V.  A.  Casej  . 

Auioiiiatic  Dumping  Car  Company,  New  York;  door-operating 
device  for  hopper- bottom  cars.    Kepresented  by  Wm.  McMahon. 

Boston  Belting  Company,  Boston;  rubber  goods.  Represented 
by  Geo.  H.  Forsyih,  J.  F.  Muldoon,  Fred  T.  Alden,  T.  R.  Freeman. 

Burrows  Company,  E.  T.,  Portland,  Me.;  car  curtains.  Repre- 
sented by  Harry  H.  Russell. 

Brown  Automatic  Car  Coupler  Company,  Columbus,  Ind.;  car 
couplers.    Represented  by  \V.  G.  Irwin  and  P.  C.  Brown. 

Barbey  &  Company,  F.  A.,  Boston;  Hampson  flexible  steam  joint. 
Represented  by  F.  A.  Batbcy. 

Buckeye  Malleable  Iron  &  Coupler  Company,  Columbus,  O.; 
Little  Giant  Coupler.  Represented  by  J.  E.  Howe,  J.  Timms,  C.  D. 
Bailey,  C.  H.  McKibbin  and  R.  C.  Fraser. 

Bundy  Manufacturing  Company,  Binghamton,  N.  Y.;  time  re- 
corder.    Represented  by  H.  E.  Bundy  and  C.  J.  Morehouse- 

Bushnell  Mfg.  Company,  Easton,  Pa.;  car  seats.  Represented  by 
E.  Busbnell  ami  C.  Pullman. 

Bourne,  E.,  Vancouver,  B.  C;  Faderdump  car. 

Baker,  William  ('.,  New  York;  car  heater.  Represented  bj  W. 
C.  Baker  and  J   G.  Uemarest. 

Bird  &  Son,  F.  W.,  East  Walpole,  Mass.:  car  roofing.  Repre- 
sented by  M.  A.  Garrett. 

Boston  W  oven  Hoxe  and  Rubber  Company,  Boston;  rubber  goods. 
Represented  by  A.  L.  Whipple,  .Jr. 

Bridgeport  Car  Equipment  Company,  Bridgeport,  Conn.;  third 
rail  system  for  electic  ears. 

Brussel Is  Tapestry  Company,  Chauncey,  N.  Y.;  car  window  and 
berth  curtains,  mattresses,  lugs,  bead  linings  and  the  "Perfect" 
self-adjusting  curtain  dxture.    Represented  by  VV,  S.  Calhoun. 

Brill  Company,  J.  G.,  Philadelphia;  model  of  truck.  Represented 
by  L.  B.  Smyser. 

Bruner,  Sprague  &  Company,  Chicago;  asbestos  lagging  for  lo- 
comotives, fire-proofing  and  insulation  for  cars.  Represented  by 
H.  C.  Bruner  and  J.  H.  Sprague. 

Chase  &  Company,  L.  C,  Boston;  plush  goods.  Represented 
by  R.  Bishop,  J  r. 

Chicago  Grain  Door  Companv,  Chicago;  grain  door  and  security 
lock  bracket.    Represented  by  J.  L.  Mallory. 

Chicajjo  Pneumatic  Tool  Company,  Chicago;  pneumatic  ham- 
mers, sand  papering  machines,  piston  air  drills,  air  hoists,  flue  ex- 
panders, pneumatic  belt  shifters,  and  other  pneumatic  devices. 
Represented  by  J.  W.  Uuntley,  W.  O.  Duntley,  J.  F.  DeGarmo,  I. 
W.  Davis  and  J.  Boyer. 

Cnicago  Railway  Equipment  Company,  Chicago;  National  Hollow 
brake-beam.  Represented  by  E.  B.  Leigh,  A.  J.  Farley,  L.  C.  Bur- 
geKS  and  F.  Ely. 

Consolidated  Car-Heating  Company,  Albany,  N.  Y.;  Pope  light. 
Represented  by  C.  A.  Sheldon,  J.  F.  McElroy,  VV.  N.  Stevens,  R.  P. 
Scales,  W.  P.  Cosper  and  F.  P.  Foley. 

Carnegie  Steel  Company.  Pittsburgh;  steel  cars.  Represented 
by  T.  C.  Carson,  George  H.  Wightmau,  H.  M.  McHwaiu,  H.  J.  Lind- 
say and  J.  B.  Hardie. 

Crown  Car  Coupler  Company,  Troy,  N.  Y'.;  car  coupler.  Repre- 
sented by  F.  Waller  and  G.  H.  Mowers. 

('rosby  Steam  Gage  and  Valve  Company;  gages  and  valves.  Repre- 
sented by  E.  C.  Bales. 

Detrick  &  Harvey  Machinery  Company,  Baltimore,  Md.;  bolt-cut- 
ting machinery.    Represented  by  T.  M.  Brown. 

Davis  Car  Soade  Company,  Portland,  Me.;  car  shades.  Repre- 
sented by  E.  E.  Piper  and  C.  M.  Fuller. 

Eureka  Nut  Lock  Company,  Pittsburgh;  nut  locks  for  car  con- 
struction.   Represented  by  S.  1).  Baruett. 

Evans  Artificial  Leaiher  Company,  Boston,  Mass.;  leather  sub- 
stitute for  upnolsteriug  car  seats.  Represented  by  W.  N.  Dole  and 
A.  E.  Prince. 

Falls  Hollow  Stay  Bolt  Company,  Cuvahoga  Falls,  O.;  stay  bolts 
and  stay-bolt  iron.      Represented  by  C.  M.  Walsh  and  J.  W.  Walsh. 

Foster  EngineerinK  Company,  Newark,  N.  J.;  governors,  reducing 
valves,  automatic  safety  stop  valves,  inside  injector  checks  and 
reducing  valves.    Repre-sented  by  J.  M.  Foster. 

Frencn  Renovating  I'roces-s  Company,  Cleveland,  O.;  proceas  for 
cleaning  car  plushes.    Represented  by  H.  Stern. 

French  Spring  Company,  Pittsburgh;  box  lids  and  springs. 
Represented  by  L.  C.  Noble  and  Geo.  Morris. 

General  Agency  Company,  New  York  ;  Smith  triple  expansion  ex- 
haust pipe.  Represented  hy  C.  A.  Ball,  J.  Y.  Smith  and  J.  R.  Ullicott. 

(ieueral  Electric  Companv,  Schenectady,  N.  Y.;  photographs  of 
motors.  Represented  by  VV.  .J.Clark,  L.  U.  Parker,  C.  C.  Fierce, 
F.  H.  Shepard  and  \V.  B.  Potter. 

Gold  Car  Heating  Company,  New  York;  system  of  car  heating. 
Reprfsented  by  E.  E.  Gold  and  E.  H.  Gold. 


Goodwin  Car  Company,  Chicago;  model,  drawing  and  photographs 
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Plowman  and  N.  Senb'ert. 


of  the  (ioodwin  dump  car.    Represented  by  J.  M.  Goodwin,  U.  T. 


Gould  Car  Coupler  Company,  New  York;  freight  and  passenger 
couplers  and  spring  buffer  blocks  for  freight  cars.  Represented  by 
C.  M.  Gould,  Dr.  C.  W.  Gould,  A.  DowdeTl,  W.  F.  Ricnards,  F.  P. 
Huntley  and  Geo.  E.  Widner. 

Gifford  Car  Coupler  Company,  Chicago;  car  coupler.  Represented 
by  M.  R.  Clapp. 

Giftholt  Machine  Company,  Madison,  Wis.;  tool-grinder.  Repre- 
sented by  F.  V.  Bartlett,  VV.  H.  Kruse  and  F.  H.  Robinson. 

Grady,  M.  J.,  Kingston,  Unt.,  car  coupler.  Represented  by  M.  J. 
Grady.  • 


Greeley  &  Company,  E.  S.,  New  York;  Acme  packing  waste.  Rep 
resented  by  E.  B.  Eaton. 

Hammett,  M.  C,  Troy,  N.  Y.:  Corey  Force  Feed  Oiler,  pneumatic 
bell  ringer,  guide  and  rod  oil  cups,  Richardson  balance  valves. 
Represented  by  M.  C.  Hammett. 

Hicks,  John  B.,  New    Y'ork;  Bellamy  filler,  R.   I.  Clark  &  Com-       ;" 
pany's  varnishes  and  japans,  and  New  Jersey  Car  Spring  and  Rub-      ' 
ber  Company's  hose,  etc.    Represenied   by  J.  B.   Hicks  and  C.  L. 
Bellamy. 

Hale  &  Kilburn  Manufacturing  Company,  Philadelphia;  car  seats.    ^ 
Reoreseuted  by  H.  S.  Hale,  C.  E.  Barrett  and  H.  T.  Bigelow. 

Hancock  Inspirator  Company,  Boston;  inspirators.  Represented 
by  C.  E.  Randall  and  T.  Aldcorn. 

Harris,  E.  W.,  Palisade,  Nev.;  variable  exhaust  nozzle. 

Hodge  &  Company,  Samuel,  Detroit;  McCoy  sight  feed  lubrica- 
tors.    Represented  by  E.  McCoy. 

Haeseler  Company,  The  C.  H.,  Philadslphia;  portable  pneumatic 
tools. 

Ingersoll  Sergeant  Drill  Company,  New  York;  triplex,  two-stage 
steam  air  compressor  and  and  8  by  8  belt-actuated  compressor. 
Represented  by  C.  W.  Shields. 

Interchangeable  Brake  Beam  Company,  St.  Louis;  brake  beam. 
Represented  by  J.  C.  Stewart  and  E.  H.  Power. 

Jerome  Metallic  Packing  Company;  Jerome  packing  and  Mcin- 
tosh  "duplex"  blow-off  cock.    Represented  by  G.  C.  Jerome. 

Johns  Manufacturing  Company,  H.  W.,  New  York;  asbestos  fire-       ~ 
felt  boiler  and  iiipe  covering  car  roofing,  paints,  vulcabeston  pack- 
ing.    Represented  by  F.  M.  Patrick. 

Jenkins  Brothers,  New  York;  Jenkins  18<J6  valves,  Sellers  in- 
jectors.     Represented  by  J.  D.  Stiles  and  C.  W.  Martin,  Jr. 

Kanaly  Company,  M.  E.,  Cambridgeport,  Mass.;  Standard  car- 
door  hanger.     Represented  by  M.  H;.  Kanaly.  '  ,  . 

Kinzer&  Jones  Manufacturing  Company,  Pittsburgh;  composi- 
tion brake  shoes.  Represented  by  J.  J.  Kinzerand  Wm.  Weierback. 

Keasbey  &  Mattison  Company,  Ami)ler,  Pa.;  magnesia  boiler 
covering.    Represented  by  W.  VV .  Johnson  and  G.  Rose. 

Knitted  Mattress  Company,  Canton  Junction,  Mass.;  knitted 
mattresse.^.    Represented  by  G.  F.  Summer. 

Leach.  H.  L..  Boston  ;  track  sander. 

Lewis  Tool  Company,  New  York;  vices.  Represented  by  E.  T. 
I^eevenworth. 

Look,  J.  C,  San  Jose,  Cal.;  unlocking  lever  for  couplers. 

Major  A„  New  York  ;  filter  and  cement. 

Manning,  Maxwell  &  .Moore,  Ashcroft  Manufacturing  Company, 
Consolidated  Safety  Valve  Company,  Hayden  &  Derby  Manufactur- 
ing Company  ;  Ashcroft  steam  gages.  Muffler  pop  valves,  encased 
locomotive  valves.  Tabor  indicator,  Metropolitan  injector,  and  Man- 
ning, Maxwell  &  Moore  tools.  Represented  by  C.  A.  Moore,  J.  N.  •  - 
Derby,  J.  N.  Gardner,  A.  C.  Stebbins,  R.  A.  Bole,  D.  W.  Pedrick 
and  F.  T.  Tapley. 

Massachusetts  Mohair  Plush  Company. 

McKibben  &  Company,  C.  H.,New  York.  Represented  by  C.  H 
McKibbin,  Chas.  D.  Bailey,  R.  C.  Fraser. 

Moran  Flexible  Steam  Joint  Company,  I.K>ui8ville,  Ky.;  steam 
joint.     Represented  by  H.  U.  Frankel  and  T.  W.  Moran.  . 

More,  Jones  &  Company,  St.  Louis;  car  and  engine  brasses. 
Represented  by  F.  A.  Johann.  .    . 

Morris  Box  Lid  Company,  Pittsburgh;  box  lids.  Represented 
by  Geo.  Morris. 

Motley  &  Company,  Thornton  N.,  New  York;  the  LeBel  electric 
kindler.     Represented  by  W.  W.  Caldwell. 

New  York   Belting  and  Packing  Company;  rubber  goods.    Rep-        ' 
resented  by  A.  F.  Conklin. 

Norton,  A.  O.,  Boston;  jacks. 

New  York  Rubber  Company,  New  York;  rublier  goods.  Repre- 
sented by  Frank  Seofield. 

National  Malleable  Castings  Company,  Cleveland:  Tower  coupler, 
National  car-door  fasteners.  Eubauk  doors  and  malleable  castings 
for  cars.  Represented  by  Willard  A.  Smith,  C.  L.  Sullivan,  S.  L. 
Smith,  J.  V.  Davison,  F.  R.  Angell  and  F.  B.  Whitlock.  •     . 

National  Car  Wheel  Co.,  Buffalo;  car  wheels.  Represented  by  W. 
W.  Turlay. 

National  Machinery  Company,  Tiffin,  O.;  blue  prints  of  machines. 
Represented  by  F.  Bloom. 

National  Car  Coupler  Co.,  Chicago ;  the  national  coupler.  Repre- 
sented by  J.  Hiusou. 

New  York  Coupler  Company,  New  York  ;  car  coupler.  Repre- 
sented by  P    H.  Wilhelm. 

One  Piece  Drawbar  Company,  Chicago;  Deitz  tender  passenger 
and  freight  couplers  and  Ogden  train  jack.  Represented  by  H. 
Deitz. 

Pagh,  Job  T.,  Philadelphia;  drills,  augers,  etc. 

Peerless  Rubber  Manufacturing  Company,  New  York ;  rubber 
goods.  Represented  by  C.  H.  Dale,  C.  S.  Prosser  and  VV.  J.  Court- 
ney. 

Pedrick  &  Ayer,  Philadelphia;  automatic  belt  air  compressors, 
air  lifts,  pneumatic  grinding  and  drilling  machines,  pneumatic 
riveter,  pneumatic  chipping  and  calkinK  tools.  Represented  by  D. 
W.  Pedrick,  C.  H.  llaesler  and  Howard  A.  Pedrick. 

Plush  Renovating  Company,  Baltimore;  process  for  cleaning 
plushes.  Represented  by  Cnas.  H.  VVinkelmann  and  H.  E. 
Wilkens. 

Q.  &  C.  Company,  Chicago;  McKee  brake  adjuster,  Williams  loco- 
motive valve-setting  device  and  (j.  &  C.  Hush  door.  Represented 
by  C.  F.  Quincy,  F.  Ely,  E.  W.  Hodgkins,  F.  E.  Came  and  J.  K. 
Lencke. 

Railroad  Supply  Company,  The,  Chicago;  the  Hein  double  auto- 
matic coupler  and  car  jack.  Represented  by  Phil  Hein,  C.  A. 
Herriman. 

Reliance  Replacer  Company,  Jersey  Shore,  Pa.;  wrecking  frogs. 

Revere    Rubber  Company,   Boston:    rubber   specialties.    Repre-     '■■'■. 
sented  by   W.  B.  Miller,  George  Q.   Hill,  W.   B.  Miller,  Wm.   Kill- 
mer,  T.  A.  Budd,  E.  Z.   JeHerson.  John  W.  Teller,  George  A.  Gard-     ,.     ■ 
ner  and  Richard  Kutzleb. 
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U088  Valve  Ck>mpany,  Troy,  N.  Y.,  valve.    Bepresanted  by  Wm. 

I?.1S9. 

Huth  Equipment  Companv,  Pittsburgh;  sleepiuK-car  berths  with 
pneumatic  cushions,  etc.  Represented  by  L.  F.  Ruth,  J.  B.  Ruth 
and  George  Miller. 

Star  Brass  Manufacturing  Company,  Boston  ;  track  sanders,  pop 
safety  valves,  steam  gages,  whistles,  air-brake  and  inspector's 
gnges.    Represented  by  C.  W.  Sherburne  and  E  C.  Sawyer. 

Safety  Car  Heating  and  Lighting  Company,  160  Broadway,  N.  Y.; 
tlie  Pintsch  light.  Represented  by  A.  W.  Soper,  Robert  Andrews, 
K.  M.  Dixon,  M.  P.  Stevens,  E.  F.  Slocum  ana  O.  C.  Gayley. 

Sewall,  J.  H.,  Worcester,  Mass  ;  "  Standard"  brake  slack  ad- 
juster. 

Shickle,  Harrison  &  Howard  Iron  Company,  St.  Louis;  cast-steel 
body  and  truck  bolsters.    Represented  by  T.  M.  Gallagher. 

Sams  Automatic  Car  Coupler  Company,  Denver,  Col.;  model 
couplers  on  model  cars.  Represented  by  C.  G.  Burkbardt  and  L.  D. 
Sweet. 

Smith  &  Company,  Edward,  New  York ;  preservation  of  metal 
surfaces.     Represented  by  A.  Johnson  and  E.  H.  B.  Twining. 

Standard  Steel  Works,  Philadelphia;  locomotive  tires,  steel  tired 
locomotive  and  car  wheels.  Represented  by  M.  Middleton,  C.  Rid- 
dell  and  T.  L.  Courtney,  Jr. 

SpringUeld  Malleable  Iron  Company,  Springfield,  O.;  Miner  and 
Bryan  draft  rigging  and  the  Ludlow  freight,  passenger  and  tender 
couplers.    Represented  by  R.  Ludlow,  J.  1'.  Ricks  and  A.  Ludlow. 

Schirra  Seal  Company,  Pittsburg;  car  seals.  Represented  by 
Schirra  and  G.  Fivel. 

Schoen  I'ressed  Steel  Company,  Pittsburg,  Pa.;  pressed  steel  bol- 
sters.   Represented  by  C.  T.  Schoen  and  J.  T.  Milner. 

Smillie  Coupler  Company,  Newark,  N.  .T.;  car  coupler.  Repre- 
sented by  C.  H.  Taylor. 

Smart  Car  Door  Company,  Nashua.  N.  H.;  flush  car  door.  Rep- 
resented by  H.  D.  Smart. 

Taylor  Iron  &  Steel  Company,  High  Bridge,  N.  J.;  Taylor  steel 
tired  wheels.    Represented  by  w.  J.  Taylor. 

Taylor  Company,  N.  &  G.,  Philadelphia,  tinplate  and  Pancoast 
ventilator.    Represented  by  M.  J.  Cusick. 

Tilden  Company,  B.  E.  Chicago;  wrecking  frog.  Represented  by 
H.  K.  Tilden. 

Trojan  Car  Coupler  Company,  Troy,  N.  Y.;  car  coupler.  Repre- 
sented by  A.  H.  Renshaw,  H.  N.  I^omis,  W.  C.  OeArmond  and  E. 
Dietz. 

Universal  Constrnction  Company,  Chicago;  Harvey  and  Pennock 
steel  cars.    Represented  by  W.  R.  Stirling. 

Universal  Safety  Car  Bearing  Works,  Jersey  Citv,  N.  J.;  Baker's 
universal  safety  car  bearings.    Represented  by  J.  R.  Baker. 

Vose  &  Cliff  Manufacturing  Company,  New  York;  King's  yield- 
ing side  bearings.     Represented  by  E.  Cliff. 

Whitman  &  Company,  Clarence,  New  York  ;  Pantasote,  a  sub- 
stitute for  leather.  Represented  by  H.  E.  Twining  and  H.  M. 
(irier. 

Western  Railway  Equipment  Company,  St.  Louis:  Houston  loco- 
motive track  Sander,  combination  lug  and  follower,  econoniy  slack 
adjuster  and  American  journal  box.  Represented  by  E.  S.  Mar- 
shall. 

Wilson  &  Mcllwain,  Pittsburg;  Clancy's  hose  clamp,  Wadsworth, 
Howland  &  Company's  paints.  Wells  lights.  Keystone  soft  metal 
unions,  Sewair.s  brake  slack  adjuster,  and  Hutchins' roof.  Repre- 
sented by  J.  T.  Wilson  and  J.  D.  Mcllwain. 

Wolstencroft's  Sons  &  Company,  Wm.,  Philadelphia;  pueumatic 
hammers.    Represented  by  G.  B.  Harris  and  W^m.  H.  Curtis. 

Yerdon,  Wm.,  New  York;  double  hose  band.  Represented  by 
Wm.  Yerdon. 

Zenner-Raymond  Disinfectant  Company,  Detroit,  Mich.;  disin- 
fectant.   Represented  by  A.  H.  Zenner. 
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Souvenirs  at  the  Conventions. 


As  usual,  there  were  a  number  of  souvenirs  distributed  at  the 
conventions.  We  only  have  room  to  publish  a  list  of  them,  with- 
out attempting  descriptions,  though  many  of  them  are  worthy  of 
praise: 

American  Brake  Company,  St.  Louis;  views  of  the  destruction 
wrought  by  the  St.  Louis  tornado. 

Boston    Belting  Company,   Boston;   glass  paper    weights,  pen 
wipers  and  whist  counters. 
-  Brown  Hoisting  and  Conveying  Machine  Company;  pass  books. 

Brown  &  Sharpe,  Providence,  R.  I.;  three-inch  scales. 

Buckeye  Malleable  Iron  and  Coupler  Company,  Columbus,  O. ; 
pocket  knives. 

Kwald  Iron  Company,  St.  Louis;  paper  cutters. 

Flood  &  Conklin  Company,  Newark,  N.  J.;  pocketbooks. 

Foster  Engineering  Company,  Newark,  N.  J.;  trick   match   safes. 

Jenkins  Brothers,  .lersey  City,  N.  J.;  whist  counters. 

Morris  Box  Lid  Comnany,  Pittsburgh,  Pa.;  corkscrews. 

National  Machinery  Company,  Timn,  O.;  match  safes. 

Peerless  Rubber  Manufacturing  Company,  New  York;  pocket 
knives. 

Pocket  List  of  Railroaa  Officials,  326  Pearl  street,  New  York;  12- 
inch  folding  steel  rules. 

Pratt  &  Lambert,  47  John  street,  New  York;  note  books  with 
alumiuHm  covers. 

Revere  Rubber  Company,  Boston;  glass  paper  weights. 

Safety  Car  Heating  and  Lighting  Company,  ItH)  Broadway,  New 
York;  card  cases. 

Smillte  Coupler  &  Manufacturing  Company,  Newark,  N.  J.;  note 
books. 

Standard  Paint  Company,  81  John  street.  New  York;  note  books. 
T.  Prosser  &  Son.llS  Goldstreet,  New  York;  playing  cards. 
W'.  W.  Laurence  &  Co.,  Pittsburgh,  Pa.;  lead  pencils  in  the  form 
of  a  hollow  nail  containing  adjustable  leads. 


Abstracts    and    Summaries    of    Reports  Presented    at    tlie 
Twenty-Ninth  Annual  Convention. 

■  ".  •     Exhaust  Pipes  and  Steam  Passages.  '    ' 


RoBT.  Qdayle,  Wm.  Foh.syth,  J.  McNaughton,  W.  S.  Morris, 
D.  L.  Bar.vks,  Prof.  W.  F.  M.  Goss,  ('ommittee.  ;  . 

The  work  was  outlined  by  the  committee,  as  follows:  . 

First.  Determine  the  angle  of  the  exhaust  steam  jet. 

Hecond.  The  effect  of  the  shape  of  the  orifice  on  the  angle  and 
shape  of  the  jet. 

Third.  Determine  the  effect  of  height  of  bridge  on  the  direction 
of  the  individual  jet. 

Fourth.  Vary  height  of  nozzle  with  best  form  of  orifice  and 
height  of  bridge,  as  determined  by  tests  two  and  three,  from  the 
highest  to  the  lowest  practicable  point,  with  the  form  of  stack 
recommended  by  last  year's  committee. 

Indicator  cards  to  be  taken  to  also  determine  the  effect  of  change 
of  form  of  oritice  on  the  back  pressure  in  the  cylinder. 

Filth.  Vary  the  length  of  the  stack  recommended  by  last  year's 
committee,  with  noxzlc  located  at  the  most  efficient  point  as  de- 
termined by  the  fourth  test. 

Sixth.  Vary  the  height-s  of  straight  stack  that  last  year's  com- 
mittee recommended,  nozzle  located  the  same  as  in  tiftb  test. 

Seventh.  Vary  the  size  of  the  nozzle  with  the  best  arrangement 
of  parts,  as  already  detei  mined. 

Eighth.  Comparative  results  of  double  and  single  nozzles. 

It  was  agreed  that  work  under  the  first  three  points  should  be 
undertaken  in  connection  with  the  locomotive  testing  plant  of 
Purdue  University,  at  Layfayette,  Ind.,  and  that  the  remainder  of 
the  work  should  be  done  in  connection  with  the  testing  plant  of 
the  Chicago  &  Northwestern  Railway,  at  West  Chicago  shops. 
This  division  gave  to  the  Purdue  University  the  study  of  the  form 
and  deneity  of  the  exhaust  jet  (Part  L,  and  to  the  Northwestern 
the  study  of  its  efficiency,  as  effected  by  all  the  various  changes 
suggested  by  the  outline  (Part  III. 

PART   L 

FORM  AND  CHARACTER  OF  THK  EXHAUST-STEAM  JET. 

The  methods  employed  in  this  study  and  the  apparatus  used 
were  practically  the  same  as  described  by  Professor  Goss  before  the 
Western  Railway  Club,  in  October,  lt95,  in  bis  paper,  "A  Glimpse 
of  the  Exhaust  Jet."  The  conclusions  from  these  investigations 
are  given  by  the  committee  as  follows. 

1.  'The  action  of  the  exhaust  jet  within  the  stack  is  not  that 
of  a  piston  within  the  barrel  of  a  pump. 

2.  Draft  can  as  well  be  produced  by  a  steady  flow  of  steam  as  by 
the  intermittent  uxbaust  jet. 

3.  The  exhaust  jet,  under  ordinary  conditions,  does  not  fill  the 
stack  until  near  its  top. 

4.  The  vacuum  within  the  stack  at  points  near  its  base  is  greater 
than  that  within  the  smokebox. 

5.  The  jet  acts  upon  the  smokebox  ga.ses  in  two  ways;  first,  by 
frietional  contact  it  induces  motion  in  them,  and  &econd,  it  enfolds 
and  entrains  them. 

6.  In  all  jets  examined  the  induced  action  was  relatively  strong 
and  the  entraining  action  weak. 

7.  Any  condition  which  will  tend  to  solidify  or  to  reaace  the 
spread  of  the  jet  appears  to  affect  favorably  Its  efficiency. 

8.  Changes  in  stack  proportions  may  greatly  aff'ect  the  form  of 
the  jet. 

9.  In  general,  a  change  in  the  amount  of  steam  discharged  will 
change  the  form  of  the  jet,  the  spread  being  reduced  as  the  volume 
of  steam  is  increased. 

10.  Other  things  being  the  same,  the  form  of  the  jet  is  not  much 
affected  by  changes  in  speed  or  of  cut-off. 

11.  The  form  of  the  nozzle  has  much  to  do  with  the  form  of  the 
jet,  and  hence  with  its  efficiency. 

The  experiments  of  the  committee  disprove  'the  pump-action 
theory  of  the  exhaust.  They  show  that  the  jet  of  steam  does  not 
fill  the  stack  at  or  near  the  bottom;  that  under  certain  conditions 
common  to  practice  it  touches  the  stack  only  when  it  is  very  near 
the  top;  and  finally,  that  a  jet  of  steam  flowing  steadily  from  the 
exhaust  tip,  the  engine  being  at  rest,  results  in  draft  conditions 
which  are  In  every  way  similar  with  those  obtained  with  the  engine 
running,  the  same  amount  of  steam  being  discharged  per  unit  of 
time  in  each  case.  These  facts  will  doubtless  t>e  accepted  as  proof 
of  the  statement  that  the  smokebox  gases  are  not  forced  out  by  the 
action  of  the  steam  jet. 

Enough  has  not  yet  been  done  to  define  the  precise  action  of  the 
jet,  but  it  may  be  said  with  certainty  (1)  that  it  acts  to  induce  mo- 
tion in  the  particles  of  gas  which  immediately  surround  it,  and 
also  (2)  that  It  acts  to  enfold  and  entrain  the  gases  which  are  thus 
made  to  mingle  with  the  substance  of  the  jet  itself. 

It  is  clear  that  any  design  of  nozzle  which  will  serve  to  subdi- 
vide the  stream,  or  to  spread  it  so  as  to  increase  its  cross-section, 
will  assist  the  jet  in  its  effort  to  entrain  the  gases,  but  it  is  not 
clear  that  there  is  any  gain  to  be  realized  in  such  a  result.  It  is 
possible  that,  as  the  mixing  action  is  increased,  the  induced  action 
may  be  diminished,  and  that  the  sum  total  of  the  effect  produced 
may  remain  nearly  constant.  The  work  which  has  thus  far  been 
done  is  not  conclusive  on  this  point,  but  the  evidence  tends  to  show 
that  the  more  compact  and  dense  the  jet,  the   higher  its  efficiency. 

Interesting  diagrams  of  the  form  of  the  exhaust  jet  at  different 
speeds,  with  various  nozzles,  and  several  different  inside  diameters 
of  stacks  are  presented  by  the  committee.  A  comparison  of  the 
form  and  location  of  similar  lines  in  different  jets  shows  the  effects 
produced  by  the  different  combinations   of   pipes,  nozzles,    etc.. 
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■which  were  experimented  upon.  TVhllo  making  »uch  a  comparison, 
it  is  of  Interest  to  remember  that  »  vacuum  fiage  attached  tu  the 
side  of  the  stack  at  a  point  13  inches  above  its  base  aln-ars  ^ave 
about  one  and  one-half  (1.5)  times  the  vacuum  recorded  by 
the  smokcboi  vacuum  gage;  and  that  a  second  (fage  attached  within 
10  inches  of  the  lop  ot  the  stack  gave  a  vacuum  approximately 
equal  to  six-tenths  (0.6)  ot  the  vacuum  in  the  sraokcbox.  The  dia- 
grams show  that  increased  speed  results  in  less  spreadins  of  the 
jet,  and  abetter  vacuum,  but  the  latter  is  due  to  the  greater  volume 
of  steam  passing,  and  not  to  the  rapidity  of  the  exhiu.st  impulses. 
-  By  blocking  the  slide  valves  clear  of  their  scats  and  opening  the 
throttle  slightly  the  committee  were  enabled  to  causea  steady  blow 
through  the  exhaust  In  which  the  weight  of  steam  pasted  was 
practically  the  same  as  In  some  of  the  trials  of  the  regular  jet.  The 
results,  as  already  stated,  show  that  there  is  no  essential  difference 
in  the  elTccts  of  the  two  kinds  of  jets. 

The  portion  of  the  exhaust  pipe  above  the  top  of  the  bridge 
serves  to  combine  and  to  straighten  the  jet.  The  lower  the  bridge 
ibe  greater  the  length  of  this  combining  or  straightening  pipe,  and 
a  more  dense  and  compact  jet  is  delivered  from  the  nozzle.  A  noz- 
zle endioK  in  a  plain  cylindrical  portion  two  inches  in  length  gave 
better  results  than  either  a  nozzle  contracted  in  the  form  of  a  fms- 
tum  of  a  cone,  or  a  nozzle  In  the  form  of  a  plain  cylinder  ending  in 
an  abrupt  cylindrical  contractiou,  the  jet  from  the  Orst-named  nozzle 
being  more  solid  and  elBcicat. 

A  false  "  chock,"  reducing  the  diameter  ot  the  stack  from  16 
inches  to  12  inches,  widens  the  angle  of  the  lower  uart  of  the  jet, 
the  outer  walls  of  which  it  especially  affects.  The  chock  act-s  as  a 
throttle  on  the  delivery  of  the  combined  stream  of  gases,  and  by  so 
doing  produces  a  material  reduction  in  the  velocity  of  currents  of 
gas  and  steam  within  the  smokebox  for  points  about  the  jet  and 
immediately  below  the  stack;  this  rednced  velocity  allows  the  steam 
jet  to  "  npaet,"  or  broaden. 

PART  n. 
These  tests  were  made  on  the  Chicago  &  Northwestern  teatiog 
plant  at  the  West  Chicago  shops,  with  engine  797,  a  ten- 
wheel'  Schenectady  locomotive,  with  19x21  inch  cylinders, 
56-inch  driviug  wheel  centers,  having  an  eight-foot  firebox, 
■lOK  inches  wide,  located  on  top  of  the  frames.  Toe  engine  was 
fitted  with  Cve  draft  gagc.t,  two  at  the  smokebox  and  three  at  the 
firebox;  a  Boyer  speed-rtcorder;  two  Bri.mol  recordim;  K^gcs.  one 
showing  the  boiler  pressure,  nod  the  other  connected  to  the  exhaust 
cavity  in  the  left  cylinder  saddle.  Indicator  carda  were  taken  from 
both  cylinders,  those  from  the  left  side  being  taken  with  a  tOO- 
pound  8pring,while  on  the  right  side  a  10-pound  spring  was  used  and 
the  piston  provided  with  a  stop  at  20  pounds  in  order  to  show  the 
back  pressure  accurately.  Conatant  conditions  in  the  firebox  could 
not  be  obtained  with  coal  and  the  grate  was  therefore  blocked 
with  firebrick  except  an  opening  of  about  180  square  inches, 
and  petrolenro  used  for  fuel. 

The  actual  work  performed  was  not  exactly  that  outlined  by  the 
comUiittee,  as  more  work  than  was  anticipated  wait  found  to  be 
necessary  to  determine  the  best  features  of  the  design  of  an  exhaust 
pipe,  and,  in  consequence,  some  of  the  work  on  stacks  as  outlined 
in  parts  five  and  six  was  not  reached. 

The  work  on  this  testing  plant  relates  principally  to  the  proper 
design  of  an  exhaust-pipe  and  nozzles  for  maximum  eHiciency,  and 
the  results  obtained  are  believed  to  confirm  the  following  conclu- 
sions, all  of  which  arc  established  only  within  the  llmit.s  ol  the  ex- 
periments, and  for  the  arrangement  of  smokebox,  boiler  and  flues 
used  in  the  tests  : 

Mrat.  The  exhaust-pipe  should  be  as  short  as  possible  with  a 
proper  arrangement  of  diaphragm  and  netting,  provided  this  does 
not  make  it  less  than  19  inches  high,  which  was  the  lowest  limit 
tested. 

Second.  The  bridge  in  this  pipe  should  not  be  leas  than  13  inches 
high. 

Third.  The  area  of  each  of  the  openings  of  the  pipe  at  the  most 
contracted  part  should  be  not  less  tb&n  the  area  of  the  nozzle. 
(This  conclusion  may  only  be  true  for  the  pareicular  form  of  pipe 
and  location  of  the  choke  used  in  the  above  experiments.) 

Fourth.  When  it  is  necessary  to  reduce  the  area  of  the  exhaust 
opening,  it  should  be  done  at  the  nozzle  and  not  ut  the  choke, 

Fifth.  The  nozzle  should  be  raised  when  necessary  by  lengthen- 
ing the  portion  of  the  pipe  above  the  top  of  the  bridge,  rather  than 
below. 

Sixth.  The  exhaust  tip  ending  in  a  plain  cylindrical  portion  S 
Inches  in  length  In  these  tests  gives  better  results  than  either  a 
nuzzle  contracted  in  the  form  ol  a  frustrum  of  a  cone  or  a  nozzle  in 
tbe  form  of  a  cylinder  with  an  abrupt  cylindrical  contraction  at 
the  oriticc. 

Seventh.  Tbe  distance  from  the  choke  of  the  stack  to  the  nozzle 
for  14^inch  choke  stack  52  inches  long  should  not  exceed  50  inches, 
nor  be  less  than  40  inches  for  maximum  efficiency. 

£^£r/UA.  The  distanee  from  the  top  uf  the  smoke  arch  to  the  noz- 
zle with  14-inch  straight  stack  Si  inches  long,  should  not  be  greater 
than  3d  inches  nor  less  than  2^  inches. 

.Vtnf/i.  The  distance  from  the  top  of  the  smoke  arch  to  the  ex- 
haust nozzle,  with  a  16-inch  straight  stack  52  inches  long,  should 
.    not  be  greater  than  3S  inches  nor  lean  than  2S  inches. 

Tenth.  The  eOicicncy  of  the  steam  jet  is  reduced  by  spreading  it 
by  means  of  cross  bars  in  the  nozzle. 

Eleventh.  Cross-bars  not  wider  than  J(,'-iuch  placed  in  the  nozzle 
or  above  it  nearer  than  1  inch  iucreiuie  the  back  pressure;  wider 
cros«-bats  increase  the  back  pressure  when  further  removed  lu  pro- 
portion to  their  width. 

Twelfth.  A  petticoat  pipe  with  the  sincle  nozzle,  when  properly 
arranged,  increases  the  efliciency  of  the  jet. 
Thirteenth.  Double  nozzles,  with  ll-inch  choke  slack  and  16-lnch 
.     straicht  stack  52  inches  long,  ore  not  as  elticient  as  sinKle  nozzles, 
the  difference  being  very  slight. 

yourteentK  Double  nozzles  shoald  be  located  with  reference  to 
tbe  stack  tbe  same  as  single  nozzles. 


Conclusions  from  the  Von  Borrics-Trosko  tests  (see  Amebtcam 
Engineer,  Car  Builder  and  Railroad  Journal  for  March  and 
May,  1806)  on  tbe  effect  of  various  lengths  of  conical  and  cylindri- 
cal 8tack3. 

Fifteenth.  The  roaximam  height  of  stack,  measarcd  from  the  ex- 
haust nozzle,  if  the  diameter  at  the  choke  is  properly  chosen,  need 
not  exceed  five  times  this  diameter.  For  cylindrical  stacks  the 
ratio  of  diameter  to  height  is  the  same. 

Sixteenth.  The  vacuum  increases  as  the  stack  is  shortened  and 
more  rapidly  with  cylindrical  than  with  conical  stacks. 

Seventeenth.  Tbe  decrease  in  vacuum  due  to  shortening  tbe 
stack  within  certain  limits  can  be  nearly  overcome  by  lowering  the 
nozzle.  The  amount  which  tbe  nozzle  should  be  lowered  with 
cylindrical  stacks  is  almost  equal  to  the  amount  the  stack  is  short- 
ened. With  conical  stacks  the  nozzle  should  be  lowered  atwut 
two-thirds  as  much  as  the  stack  is  shortened. 


Plate  48. 

Plate  49  shows  the  arrangement  of  exhaust  pipe,  nozzle,  petticoat 
pipe  and  stack,  which  gave  tbe  best  general  results  as  to  vacuum 
and  efficiency  in  the  comraillee"s  tests.  An  inspection  of  the  re- 
sults of  the  tests  in  Part  II.  will  show  that  certain  variations  from 
the  above  chauKB  but  slightlr  the  effectiveness  o(  the  draft  appli- 
ance. The  limits  within  which  the  different  parts  experimented 
with  can  be  cbaogcd  without  materially  affecting  the  efficiency  of 
the  apparatus  as  a  whole  are  as  follows; 

First.  Height  of  tbe  bridge  should  not  be  lower  than  that  shown, 
although  lowcrini;  it  decreases  the  efficiency  but  little. 

Second.  Distance  of  the  nozzle  from  the  choke  of  tbe  stack  can 
be  from  49  inches  to  39  inches,  preferably  nearer  the  former  than 
the  latter. 

Third.  The  area  of  each  opcninc  at  the  choke  of  pii>e  can  be  de- 
creased below  the  area  of  the  nozzle  as  much  as  20  percent.,  with- 
out creatiy  decreasing  the  efficiency  at  speeds  and  cut-offs  experi- 
mented with.  Preference  to  the  larger  openinK  should  be  given 
with  engine  working  generally  at  short  cut-offs. 

Fourth.  The  petticoat  pipe  can  be  made  to  considerably  increase 
the  eSiciency  of  the  draft  apparatus  In  boilers  of  this  diameter  and 
probably  larger,  but  it  must  be  carefully  adjusted  to  the  exact 
draft  conditions  of  the  engine.  This  can  probably  only  be  done 
with  the  engine  in  actual  service.  In  boilers  of  smaller  diameter, 
a  petticoat  pipe  is  probably  of  little  or  no  service.  The  committee's 
tests  are  not  sufficiently  compi-ebensive  to  give  tlie  limits  of  this 
adjustment.  They  indicate,  however,  that  the  top  of  a  13-inch  top 
section  should  not  be  higher  th.4n  2  inches  below  the  top  o(  tbe 
smokebox  with  14-inch  choke  or  16-inch  straight  stack. 

Fifth.  The  14-inch  choke  stack  could  probably  be  shortened  with- 
out materially  affectinc;  tbe  vacuum.  By  how  much,  the  commit- 
tee's tests  do  not  show.  A  straicbt  stack  must  be  larger  than  14 
inches  diameter,  but  neither  14-lnch  nor  16-ineh  straight  stacks 
give  as  good  results  as  the  choke  stack,  although  the  16-inch 
straight  stack  shows  much  better  results  than  that  14  inches  In 
diameter. 
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G.  B.  newDEnsoN-,  VT.  H.  Thomas,  E.  E.  Davis,  Philip  WALtis. 
L.  R.  PoMEBor,  Committee. 

Your  committee  on  "Slide  Valves"  was  gl»en  two  problems  to 
solve  :  Ist,  To  consider  difterent  tvoei  o£  balanced  valves,  and  to 
determiae  tUeir  economy  and  efficiency  over  plain  unbalanced 
valves ;  and  2d,  To  determine  tbe  economy  and  efficiency  of  Allen 
ported  valves  over  plain  valves.  ■.  .      ., 

BAI.ASCED  VAiVES.  '^  • 

This  report  will  deal  only  with  such  styles  of  balanced  valves  as 
are  now  «a  actual  service  on  railroads.  From  the  replies  to  the  cir- 
cular of  inquiry  (constituting  onlv  52  out  of  the  total  membcrsbip  of 
over  600)  we  find  that  of  llj;934  locomotives  on  50  roads,  7.241  are 
equipped  with  balanced  valves  of  some  type,  and  that  14.>  have  pis- 
ton valves,  the  latter  mostlv  on  compounds.  The  balanced  valves 
are  distributed  about  as  follows  : 

Richardson       ....  5.91  J  I  Delane; 

tlorse 482  I  Marsach 

Barnes 288  |  Leeds 

American £i7  | 

In  regard  to  the  amount  of  balance  used  on  the  valTos,  there  was 
a  great  variety  in  the  statements,  which  ran  from  43  per  cent,  to  95 
per  cent,  of  the  total  valve  area,  though  the  greatest  number,  by 
far.  Rave  between  53  per  cent,  and  65  per  cent,  of  the  total  valve 
area. 

The  valves  tested  by  your  committee  had  balance  areas  as  fol- 
lows. 

Square  inches.       Per  cent. 

Richardson  valve .    ST.SS  Si 

Sin  bal.  American ».10  Uii 

Double  baU  American 106.90  66 

It  should  be  borne  In  mind,  however,  that  the  taper  of  thC/  Ameri- 
can rings,  with  steam  pressure  on  the  outer  circumference,  will 
tend  to  force  the  valve  down  on  the  .seat,  overcoming  in  part  the 
much  larger  balancing  area. 

The  answers  to  the  question  relative  to  the  wear  of  seats  and 
valves  per  nnit  of  distance  indicated  that  a  wear  of  from  -f,  inch  to 
ji,  inch  per  100,000  miles  might  be  expected  with  balanced' valves, 
with  from  two  to  three  times  as  much  for  unbalanced  valves,  while 
the  wear  on  the  link  motion  varied  in  about  the  same  proportion. 

The  expressions  in  regard  to  piston  valves  were  all  favorable 
with  one  exception,  this  beiuK  with  a  road  with  Qve  compound  lo- 
comotives wltn  piston  valves. 

The  different  styles  of  balanced  slide  valves  may  be  brought 
down,  generally,  to  two  types.  vU;  Those  whose  balancd  area  is 
enclOHcd  by  straight  strips,  and  those  who  balanced  area  is  enclosed 
by  circles. 

It  was  decided  that  the  Richardson  and  the  American  valves 
could  well  be  taken  to  represent  the  two  types.  One  single-balsnce 
and  one  double-balance  American  valve  were  tested  at  Purdue  Unf- 
vor«ity,  and  one  Kichardson  valve — the  strips  were  after*  ard  re- 
moved from  this,  the  hole  in  crown  plugged,  and  it  was  thi  n  used 
aaa  plain  unbalanced  valve. 


Plate  1-— Section  Through  Dynamometer. 

To  get  comparative  results,  the  valve  seat  on  the  cylinder  was 
Qlled  and  scraped  to  a  true  surface  before  the  commencement  of  the 
test,  and  the  different  valves  were  put  in  the  engine  and  worn  down 
to  a  bearing.  All  tests  were  made  on  the  right  side  of  the  locomo- 
tive, and  in  the  forward  motion  only.  The  valves  used  were  all 
now. 

In  order  to  measure  and  record  the  force  necessary  to  move  the 
valves  a  dynamometer  (see  Plate  1)  was  connected  by  a  hinged  pipe 
with  an  ordinary  indicator,  the  motion  of  tne  drum  b°ing  taken 
from  the  valve  stem.  'While  this  dynamometer  was  rather  a  ci  udc 
affair  and  not  one  that  the  Committee  would  recommend  for  accu- 
rate work,  on  account  of  the  variable  friction  of  the  leathers  and  the 
method  of  taking  up  the  water  used  by  the  indicator,  yet  it  was  the 
best  that  the  Committee  could  obtain,  and  every  effort  was  made 
to  secure  results  that  could  at  least  be  comparable.  The  dyna- 
mometer and  the  indicator  gave  one  inch  height  on  the  diagrams 
for  800  pounds  on  the  valve  stem.  Steam  chcst  and  cylinder 
diagrams  were  taken  simultaneously  and  a  large  and  rezularflow 
of  oil  from  the  lubricator  was  maintained,  fn  the  friction  tests 
about  150  miles  were  run  and  over  (500  cards  taken  m  this  and  the 
Allen  port  experiments. 

It  was  decided  to  work  in  the  first,  eighth,  eleventh,  thirteenth 
and  fourteenth  notches,  and  at  speeds  of  10,  20  and  40  miles  per 
hour,  and  as  these  notches  gave  cut-offs  of  21Ji,  IS,^,  HX.  9X  »nd 
ti>i  inches  respectively,  it  was  believed  that  the  range  was  sufli- 
cicnt. 

In  order  to  exnlain  the  different  curves  of  the  friction  diagrams 
obtained  the  unbalanced  diacram  at  first  notch  and  20  miles  per 
hour,  I«  reproduced  on  Plate  2,  as  a  rcpresentlve  type  of  the  set. 
The   dinereuce   la  height   between  the   forward    and  backward 


strokes  is  due  to  the  steam  pressure  on  the  area  of  the  Talve  stem, 
which  resists  forward  motion,  and  assists  backward.  This  is  shown 
by  the  shaded  area  (see  Fig.  1). 

The  lines  a—b  and  c—d  (Kig.  2.  Plate  2)  show  the  load  resulting 
from  the  inertia  of  the  parts.  As  far  as  the  friction  of  the  Talve  is 
concerned,  there  must  also  be  a  correction  for  inertia.  In  order  to 
nhow  the  valve  friction,  free  from  the  eSects  of  Inertia  and  the  area 
of  valve  stem.  Fig.  3,  Plate  2  has  been  constf  ucted,  correction  hav- 
ing been  made  for  both  of  these  points.  This  enables  one  to  ana- 
lyze Ihc  valve  friction  at  various  points  of  the  travel,  by  placing 
under  the  diagrams  a  section  of  valve  and  seat,  and  moving  the 
valve  to  the  various  positions.  This  ccrve  (Fig.  3)  is  for  the  back- 
ward stroke  only,and  thcanalysis  appears  in  Fig.  4,  reference  being 
made  to  several  letters. 

A  corresponds  to  the  extreme  front  end  of  travel,  and  at  B  the 
full  pr<  ssure  is  registered  on  the  iodicator  at  the  end  of  the  pipe, 
and  the  curve  falls  from  the  friction  of  rest  to  the  friction  of  mo- 
tion. From  C  to  Z)  the  valve  becomes  partly  balaoced  by  the  por- 
tion overhanging  steam  port  JN',  and  reduces  the  friction.  From  D 
to  £  port  A*  closes,  the  steam  expands,  i  educing  the  balance,  and 
the  friction  rises  slightlv.  From  .E  to  F  the  steam  In  port  If  ex- 
pands more,  slightly  incrcasioj^  the  friction.  From  F  to  G  com- 
pression begins  in  port  ^f,  increasing  the  balance  and  diminishing 
the  friction  slightly.  From  O  to  iT  the  steam  In  port  JY  is  ex- 
hausted, diminishing  the  balance  and  Increasing  the  friction.  From 
Bto  I  the  admi.ssioti  of  steam  in  port  il  increases  the  balance  and 
the  friction  drops,  and  from  I  to  J  the  valve  moves  from  off  port  if 
and  the  friction  increases.  From  J  to  K,  the  end  of  travel,  the 
conditions  remain  nearly  constant. 


Plate  2.-Dlagrams  from  Dynamometer. ':  ^    ■ 

It  would  require  too  much  time  and  space  to  thus  analyze  all  the 
diagrams,  but  those  who  wish  to  s^udy  the  effects  closely  can  pro- 
ceed as  indicated  above. 

The  committee  found  it  was  unable  to  determine  the  stuffing-box 
friction,  but  this  would  probably  be  constant.  It  is  found  that  the 
unbalanced  valve  requires  twice  as  much  work  to  move  it  as  the 
balanced  valves,  and  vourcotnmitteo  belieres  that  this  will  repre- 
sent the  average  results  in  ordinary  railrcad  pracMce.  Of  course, 
by  balancing  a  large  area,  the  friction  could  be  still  further  re- 
duced, but  the  danger  of  the  valves  lifting  off  its  seat  would  be 
rather  great.  Vour  committee,  therefore,  recommends  thefo'low- 
ing  rule  for  balancing  slide  valves  : 

Area  of  balance  =  area  of  exbaust  port  +  area  of  two  bridges  + 
area  of  one  steam  port. 

The  above  is  to  obtain  tor  both  Allen  and  plain  valves. 

Your  committee  had  hoped  to  be  able  to  Kive  the  results  o f  aomo 
experiments  with  a  pL^ton  valve  on  a  simple  locomotive  but  were 
not  able  to  do  so. 

ALLEN   VAXVES. 

The  responsies  to  tho  eircular  developed  the  fact  that  of  10.!»1 
engines  on  90  roads,  .M3  were  equipped  with  the  Allen  ported  valve. 
Incidentally,  it  may  be  mentioned  that  all  but  one  were  balanced. 
The  great  majority  are  used  in  passenger  service  only,  thougb 
several  advised  that  they  made  no  distinction  in  tho  use  of  this 
type  of  valve.  It  also  appeared  that  in  some  cases  an  engine  with 
an  Allen  valve  was  given  one  or  two  more  cars  than  an  engine  with 
a  plain  valve,  and  also  that  less  lead  was  used.  TThile  the  majority 
of  replies  showed  that  the  Allen  valve  was  satisfactory  and  espe- 
cially advantageous  at  light  speeds  and  early  cut-offs,  yet  a  few 
condemned  the  valve  as  having  no  advantage  over  the  plain  type. 
Some  have  substituted  long  ports  in  place  of  the  Allen  valve,  one 
case  of  which  your  committee  knows,  havinc  used  ports  23  inches 
long  on  a  19  x  21-Incb  cylinder.  This  was  to  obviate  the  breaking 
and  Imperfect  coring  of  the  Allen  valve. 

In  order  to  obtain  strictly  comparable  iodicator  cards,  a  false  seat 
was  prepared  to  take  an  Allen  valve  with  the  same  elements  and 
motion  as  the  plain  valve.  The  runs  were  made  in  the  1st,  8tb,  Ilth, 
13tb,  Utb  and  1.5th  notches,  and  at  speeds  of  13,  20,  30,  40,  50  and  60 
miles  per  hour,  as  far  as  it  wa.s  possible  to  obtain  them.  As  might 
have  been  expected,  the  indicator  cards  show  that  the  mean  effect- 
ive pres.*ure  with  the  Allen  port  is  greater  than  without  it-at  the 
ordinary  running  positions.  The  average  shows  20  per  cent,  in  favor 
of  this  valve.  Of  course  it  must  not  be  conclndcd  that  this  30  per  . 
cent,  will  becained  without  an  increase  in  fuel,  for  from  the  nature 
of  the  argamont  it  has  been  shown  that  more  steam  Is  admitted  to 
the  cylinders,  and  hence  more  fuel  is  necessary,  but  it  can  be  con- 
sidered that  the  Allen  pott  has  enabled  the  piston  to  exert  20  per 
cent,  more  useful  pressure  on  the  crossbead  for  each  stroke.    It  is 
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also  readily  apparent  that  the  earlier  the  cut-off  the  more  is  xained 
by  the  Allen  valve.  This  ia  also  true  in  a  measure  of  the  increase  of 
speed,  although  it  is  not  80  marked  as  in  the  case  of  the  ratios  of 
expansion.  It  is  also  clearly  demonstrated  that  a  better  steam  line 
can  be  obtained.  Long  ports,  or  increased  travel,  may  give  us  good 
results  by  the  indicator,  but  hire  again  come  the  increased  weight 
and  area  of  valve,  or  the  greater  speed  and  longer  stroke,  both  of 
which  mean  Increased  power  absorbed  in  moving  the  valve  with 
corresponding  wear  on  seat  and  link  motion.  This  Allen  valve 
weighed  I'i.'i  pounds,  against  8.5'.:  pounds  fur  the  plain  valve,  and  the 
total  area  was  only  llIU  square  incnes,  against  Itilj^  square  inches  for 
the  plain  valve,  and  in  the  case  of  an  engine  already  built,  both  of 
the  other  methods  seem  impractical,  whereas  the  x\.llen  valve  is 
easily  applied. 

Your  committee,  therefore,  believes  that  this  2()  per  cent,  increase 
in  piston  power,  due  to  the  Allen   valve,  can  often   l>e  realized  in 

Eractice,  and  that  it  must  certainly  mean  greater  power  developed 
y  the  engine,  though  not  necessarily  greater  power  per  unit  of 
fuel  consumed.       ,.         ;  .-  ■  -■  .  • 

■     -  CONCLUSION.  '  ■•    '     ■  •  ' 

In  concluding  this  paper  your  committee  desire  to  thank  the 
Purdue  University  and  Professor  Go.*s  in  particular  tor  the  use  of 
the  laboratory  aiid  services  of  their  assistants,  without  which  it 
would  have  been  difticult  to  proceed  with  the  work.  Mr.  AVilson, 
of  the  American  Balance  Slide  Valve  Company,  also  deserves  the 
thanks  of  the  committee  for  furnishing  two  valves  and  steam-chest 
covers  and  valuable  a.ssistance  at  the  tests,  and  the  same  remarks 
apply  to  Mr.  Hammett,  who  furnished  two  Richardson  valves  and 
the  false  seat,  as  well  as  doing  much  hard  work  with  the  committee 
at  Purdue.  They  also  wish  to  express  the  indebtedness  due  the 
Schenectady  Locomotive  Works  for  the  new  steam  chest  and  studs, 
the  Lehigh  Valley  Railroad  for  furnishing  the  '<ynamonieter,  and 
the  Norfolk  &  Western  Railroad  for  the  various  yokes  and  rods, 
and  the  use  of  the  valve  motion  indicator. 


Counter-Balancing  Locomotives. 


R.  M.  Hkrr,  W.  H.  Lewis,  C.  H.  Quereait,  S.  P.  Bush,  Com- 
mittee. 

Your  committee  have  formulated  the  rules  which  follow,  after 
full  consideration  of  the  following  fundament  principles: 

First.  The  weight  of  the  reciprocating  parts  that  are  left  unbal- 
anced should  be  as  great  as  possible,  consistent  with  a  good  riding 
and  smooth-Wbrking  engine. 

Second.  The  unbalanced  weight  of  the  reciprocating  parts  of  all 
engines  for  similar  service  should  be  proportional  to  the  total 
weight  of  the  engine  in  working  order. 

Third.  Total  pressure  of  the  wheel  upon  the  rail  at  maximum 
speed  when  counter-balance  is  down  mu^t  not  exceed  an  amount 
depending  upon  the  construction  of  bridges,  weight  of  rail,  etc.. 
»nd  when  counter  balance  is  up  the  centrifugal  force  must  never  be 
iutflcient  to  lift  the  wheel  from  the  rail. 

A  majority  of  railroads  answering  the  committee's  circular  leave 
inbalanced  one-third  of  the  reciprocating  parts.  In  order  to  see 
how  nearly  this  method  makes  the  unbalanced  weight  of  the  recip- 
rocating parts  proportional  to  tbe  total  weight  of  the  engine,  we 
have  plotted  on  Fig.  1  the  relation  of  the  unbalanced  reciprocating 
weight  on  oncside  and  the  total  weight  of  7.t  road  engines  in  acual 
satisfactory  service  on  seven  different  roads.  On  the  same  diagram 
are  drawn  lines,  all  the  points  in  which  are  proportional  to  the 
total  engine  weights  laid  otf  on  the  horizontaK  The  flrst  line 
marked  ,'0  is  drawn  through  about  the  average  of  all  the  points 
plotted,  and  indicates  that  the  average  unbalanced  weight  of  the 
reciprocating  parts  on  one  side  of  engine  as  balanced  on  tnese  roads 
is  ,  J,,  of  their  total  weight.  The  upper  line  marked  , J. ,  represents 
the  ratio  of  unbalanced  reciprocating  parts  on  one  side  to  the  total 
engine  weight,  recommended  by  Mr.  G.  R.  Henderson,  Mechanical 
Kngineer  of  the  Norfolk  &  Western  Railroad,  in  an  admirable  re- 
port on  this  subject  made  to  .Mr.  K.  H.  Soule,  about  a  year  ago  and 
to  which  yourc  jmmittee  is  indebted  for  valuable  data  and  sugi^e^- 
tiODs.    Mr.  Henderson  proposes  the  following  formula  for  express- 


ing the  relation  between  the  unbalanced  reciprocating  parts  and 
the  total  weight  of  the  engine  : 

Wt 
Wr-  — 

'im 

Wr  =  the  weight  of  the  unbalanced  reciprocating  parts  on  one 
side. 

Wt  =  the  total  weight  of  the  locomotive  in  working  order. 

From  the  data  obtainable,  we  believe  this  formula  allows  a 
greater  proportion  of  the  reciprocating  parts  to  remain  unbalanced 
than  present  good  practice  will  warrant. 

The  intermediate  line  marked  4,',n  on  diagram  indicates  the  aver- 
age maximum  of  unbalanced  weight  of  reciprocating  parts  in  loco- 
motives now  in  service  on  various  roads.  From  actual  tests  of  loco- 
motives so  balanced  in  fast  passenger  service,  we  recommend  it  as 
a  safe  formula  for  the  maximum  limit  of  the  weight  of  the  unbal- 
anced proportion  of  the  reciprocating  parts  on  one  side. 

In  formulating  the  following  rules  it  is  assumed  that  the  driving 
wheels  are  finished  and  mounted  on  their  axles  with  pins  in  place. 

In  designing  new  locomotives  the  proper  counter  balance  weight 
should  be  calculated  and  cast  into  rhe  wheel  centers  as  follows: 
Place  the  center  of  gravity  of  counter-weight  opposite  the  crank- 
pin  as  far  from  the  wheel  center  as  possible  and  have  it  come  as 
near  the  plane  in  which  the  rods  move  as  proper  clearance  will 
allow.  To  obtain  weight  of  the  reciprocating  parts  and  detachable 
revolving  parts,  proceed  as  follows: 

HECIPHOCATINO  PARTS. 

Take  the  sum  of  the  weights  of  piston  complete,  with  packing 
ring,  piston  rod,  crosshead  complete,  and  the  weight  of  the  front 
end  of  the  main  rod  complete.  Weigh  each  end  of  rod  separately 
supported. 

HEVOLVINU  PART.S. 

Weigh  the  back  end  of  the  main  or  connecting  rod,  and  each  end 
of  each  side  rod  complete,  separately  supported.  The  sum  of  the 
weights  so  found  which  are  attached  to  each  crank  pin  are  the  re- 
volving weights  for  that  pin. 

RULES    lOR    COnNTER-BALAXCINO    LOCOMOTIVE    DRIVING     WHEELS. 

First.  Divide  the  total  weight  of  the  engine  by  400;  subtract  the 
quotient  from  the  weight  of  the  reciprocating  parts  on  one  side  as 
found  above,  including  the  front  end  of  the  main  rod. 

.Second.  Distribute  the  remainder  equally  among  all  driving 
wheels,  adding  to  it  the  weight  of  the  revolving  parts  for  each 
wheel.  The  sumwill  be  the  counter-balance  required  if  placed  at 
a  distance  from  the  wheel  center  equal  to  the  length  of  the  crank. 

SHOP    METHOD    OF    COrNTER-BALANCINO      MOUNTED      LOCOMOTIVE 
DRIVING    WHEELS. 

Place  the  axle  with  journals  upon  the  straight  edges  and  level 
the  straight  edges  by  means  of  the  adjustment  screws.  Turn  the 
wheels  until  the  center  of  one  crank  pin  is  above  and  exactly  in  a 
vertical  line  drawn  through  the  center  of  the  axle.  Hang  a  yoke 
on  the  opposite  pin;  then  add  weights  until  the  sum  of  the  weight 
of  the  yoke  and  weights  equals  the  exact  weight  of  all  the  detached 
rovolving  parts  on  this  wheel,  plus  the  proportion  of  the  reciprocat- 
ing weights  determined  by  rules  given  above.  Increase  or  decrease 
the  counter-balance  opposite  the  crank  pin  until  it  exactly  balances 
the  weight  thus  applied.  Repeat  this  process  for  the  opposite 
wheel  in  the  same  manner. 

Counter-balance  weights  added  to  old  wheels  should  be  gener- 
ally cast  in  two  parts,  fitted  between  spokes,  securely  l>olted,  with 
the  ends  of  bolts  riveted  over  the  nuts.  Increased  weight  of 
counter-balance  can  be  obtained  when  necessary  by  boring  out 
cast  iron  and  substituting  lead,  or  in  other  ways  replacing  cast  iron 
with  a  denser  material. 

CAUTIONS  AND  LIMITATIONS. 

If  we  assume  that  the  maximum  sp«ed  in  miles  per  hour  of  the 
driving  wheel  of  a  lo<-9motive  equals  its  diameter  iu  inches,  it  can 
easily  b«'  shown  (see  appendix)  that  if  such  wheel  is  overbalanced 
by  an  amount  li',  at  its  maximum  speed,  this  overbalance  will  in- 
crease and  decrease  the  wheel  pressure  on  the  rail  each  revolution 
:v<.4  times  TC.  or  denote  such  increased  pressure  by  P,  then  P  —  ;W.4 
times  W,  or  nearly  V  =  40  W.    Therefore,  In  order  that  the  wheel 
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sball  never  leave  the  rail,  40  times  the  portion  of  the  weisht  of  the 
reciprocating  parts  added  to  each  wheel  must  not  exceed  its  static 
pressure  on  the  rail.  To  insure  safety  it  should  not  exceed  75  per 
rent,  of  such  pressure.  Nor  should  this  amouDt,  when  added  to  the 
static  wheel  pressure,  exceed  the  safe  maximum  pressure  allowed 
on  track  ana  bridges.  Locomotives  with  rods  disconnected  and 
removed  should  not  be  hauled  at  high  rates  of  speed. 

Make  reciprocating  parts  as  light  as  possible.  :'.:.'.[  ,;  , 

Spread  cylinders  as  little  as  possible. 

The  committee  recommends  that  a  number  of  roads  be  selected  to 
try  the  rules  outlined,  and  report  result  of  the  trial  before  the  con- 
vention of  1897  ;  and  that  the  committee  be  continued  until  that 
time,  when,  if  the  practice  is  founH  satisfactory,  it  can  be  adopted 
as  standard. 

■.■.■.■■    •■'■.■■        APPENDIX.  ■■■-:'.'■ 

We  take  the  following  from  Mr.  Henderson's  report : 
"To  determine  the  centrifugal  force,  we  have  from  Weisbach, 
Vol  I.,  page  609,  the  following  formula  : 

p  =  .00034  vo  R  -■■"'-  ■   ;. ':: '  v- 

l^  =  revolutions  per  minute.  '  '•..  • 

O  =^  weiRht  in  lbs.,  .         /.  '■'•'■^. 

ii  =  radiuB  in  feet.    Now  let  •..■.•■ 

s  =  soeed  in  miles  per  hour; 
d  =  diameter  of  wheel  in  inches,  then 
•  «  X  5280  X  12  »  X  1056  8 

U= = =  336-      ■•.       ..■-...■..;-•: 

3  .1416  X  d  X  60      rf  X  3.1416  d  ■    ,    > 


and 


t/>=  113896  —  and,  snbstitutine,  we  have, 
d' 


P  =  381-0  R 

d' 

«' 
P-38.4-0 

d' 


and  where  R  =  \, 


If  we  assume  that  the  speed  in   miles  per  hour  at  its  maximum 
equals  the  diameter  of  the  wheel  in  inches,  we  have  simpiv 

/'=38.4  O.  or  ea?,  P  =  40  G.  :' 


Steps  and  Handholds. 


JoHK  Medwat,  H.  Baktlett,  J.  T.  Gordon,  F.  M.  Twombly,G. 
H.  Baker.  Committee. 

The  majority  of  those  answering  the  circulars  of  the  committee 
are  in  favor  of  a  wide  double  step  on  the  front  corners  of  the  ten- 
der frame  and  long  vertical  grab  irons,  or  handholds,  on  the  front 
corners  of  tanks,  on  the  back  of  cabs  and  in  connection  with  the 
cab  brackets.  A  few  persons  favor  a  wide  step  on  the  back  corner-i 
of  engines  also.  The  form  of  steps  used  extensively  on  modern 
locomotives  usually  contains  too  deep  an  opening  in  the  riser.  This 
feature  the  committee  considers  an  element  of  danger  in  that  the 
foot  is  liable  to  slip  through.  They  recommend  that  the  distance 
between  the  tread  and  opening  be  not  less  than  five  inches.  The 
step  recommended  by  them  is  shown  in  Fig.  I.  They  do  not  advo- 
cate steps  at  the  back  corners  of  tenders.  For  switching-engines 
they  recommend  long  steps  suspended  transversely  from  the  oack 
of  the  tender  frame.  The  step  should  have  a  back  guard  to  prevent 
the  foot  from  slipping  (hrougn.  It  should  be  made  and  applied  in 
a  substantial  manner  and  set  at  the  uniform  height  of  12  inches 
from  the  rail.  Care  should  be  taken  to  leave  an  opening  between 
the  tread  and  riser  sufficient  to  dispose  of  ice  and  snow,  but  not 
large  enough  to  admit  apart  of  the  foot.    In  connection  with  this 
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Fig.  1.— Recommended  Tender  Step. 

step,  a  long,  horizontal  band-rail  should  be  placed  at  a  convenient 
height.  On  road  engines  various  kinds  of  steps  or  ladders  are  used 
with  which  to  reach  the  top  of  tank  at  back. 

Headlight  steps  should  have  a  roughened  tread  and  flanges  on 
the  sides,  and  should  be  applied  to  the  smokebox  at  a  convenient 
point  between  the  steam  chest  and  headlight.  A  supplemental 
hand  rail  should  be  provided,  and  sometimes  a  pilot  step  is  neces- 
sary.   But  the  details  must  be  governed  by  conditions  that  vary  too 


much   to  permit  of  a  general  rale.    To  reach  sand  boxes,  steits 
similar  to  those  on  the  smokebox  are  satisfactory. 

In  conclusion,  the  committee  is  of  the  opinion  that  to  insure  com- 
parative safety  the  form  and  location  of  locomotive  steps  and  hand- 
holds should  be  so  nearly  uniform  that  in  mountine  or  alighting  one 
could,  even  inthe  dark,  readily  locate  with  his  feet  and  hands  all 
the  steps  and  handholds  of  any  locomotive.  .  .  .  ,^  , 


Cylinder  Bushing. 


J.  N.  BaRR,  J.  H.  McCONNELL,  J.  S.  CHAMBERS,  GEO.  F.  WlUSOK, 

W.  H.  Marshall,  Committee. 

The  conclusions  of  this  committee  are  summarized  as  follows  : 

First.  That  cylinder  bushlni^s  3^  inch  to  %  inch  in  thickness  will 
meet  all  requirements. 

Second.  1  be  bushings  should  be  turned  to  the  same  diameter  as 
the  cylinder  fit. 

Third.  Bushings  of  a  uniform  outside  diameter  and  extending 
from  the  back  to  the  front  cylinder  head,  or  bushings  extending 
from  the  back  steam  port  to  the  front  head,  the  l>earing  surface  oi 
the  cylinder  heads  resting  partly  on  the  end  of  the  bushing  and 
partly  on  the  cylinder  proper,  without  any  fastening  except  the 
pressure  of  the  beads,  will  give  perfectly  satisfactory  results. 

Fourth.  The  use  of  bushings  isapractical  method  of  reducing  the 
bore  ot  cylinders,  of  repairing  cracked  and  worn  cylinders,  and 
avoiding  the  difficulty  of  cylinders  which  are  too  soft. 

Fifth.  The  question  of  fuel  and  oil  economy,  which  may  be  ob- 
tained by  the  use  of  bard,  homogeneous  bushings,  is  one  which 
should  receive  careful  attention. 

Those  recommending  the  use  of  boshing  for  new  cylinders  do  so 
on  the  following  considerations:  The  qualities  required  in  a  cylinder 
casting  in  order  to  withstand  the  strains  t-o  which  it  is  subjected 
are  especially  strength  and  toughness.  These  two  qualities  are, 
however,  inconsistent  with  the  hardness  that  is  necessary  to  secure 
a  good,  smooth  polish  in  the  bore  of  the  cylinder.  In  the  attempt 
to  obtain  a  good  wearing  surface  in  the  cylinder,  the  casting  has  a 
tendency  to  become  of  such  a  character  as  is  liable  to  crack  in 
service. 

By  the  use  of  an  independent  bushing  a  perfectly  clean  casting 
of  uniform  density  throughout,  and  of  such  a  hardness  as  will  give 
the  best  results  as  to  wear  can  be  obtained  without  in  any  manner 
influencing  the  quality  of  the  material  in  the  body  of  the  cylin- 
der. 

It  frtiould  be  borne  in  mind  that  frictional  resistence  between  the 
cylinder  and  the  piston  consumes  a  large  amounts  of  power,  and  any 
means  which  will  reduce  this  resistance  is  likely  to  produce  a  freer 
working  engine,  and  one  more  economical  in  consumption  of  fuel 
and  oil. 

Some  members  of  your  committee  are  decidedly  of  the  opinion 
that  the  advantages  gained  by  usin^  a  brushing  harder  than  it  Is 
possible  to  obtain  in  the  ordinary  cylinder  casting  effect  a  decided 
economy  in  the  above  respects. 

In  this  connection  your  committee  desire  to  call  attention  also  to 
the  matter  of  false  valve  seats.  If  these  are  cast  separatelv,  they 
can  be  made  much  harder  than  the  ordinary  solid  seat.  The  false 
seats  are  now  constructed  in  such  a  way  as  to  give  practically  no 
trouble,  and  with  the  adoption  of  the  false  valve  seats,  and  a  cyl- 
inder bushing  of  ihe  proper  hardness,  the  entire  wearing  parts  of 
the  cylinder  would  be  futly  provided  for,  and  the  failure  of  the  cyl- 
inder would  simply  depend  on  its  power  of  resisting  the  strains  'to 
which  the  body  is  subjected  in  service. 


'.^    .  Standard  Size  of  Boiler  Tubes.  ;       v.'.-.  •'■..: 

W.M.  Swaxstok,  Committee. 

The  committee  recommends  that  the  standard  specifications  for 
locomotives  iron  boiler  tubes  be  changed  to  conform  to  the  decimal 
gage  of  the  association  and  to  allow  additional  thickness  at  the 
weld  by  being  made  to  read  as  follows  :  Under  the  head  "  Dimen- 
sions and  Weight." 

TUBES  2  INCHES  OCT8IDE  OIAMSrER. 

'.OK  inches  thick  and  weight  at  least  1.01  pounds  per  foot. 


.110       ' 

.125 

.135 

••                        "           2.19       •• 
-           2.47        " 
S.65       "• 

TUBES  2M  l.\CHKS  OUTSIDE    niAMBTEB. 

.095 
.110 
.125 
.135 

2.16 

2.18 

'•          ■        -.      "           2.80 

3.01 

Under  the  heading  of  "  Surface  and  Inspection,"  "  and  must  be  of 
uniform  thickness  throughout,  except  at  the  weld,  where  one  gage 
number  additional  thickness  will  be  allowed  "  be  changed  to  read 
"where  .015  inches  additional  thickness  will  be  allowed." 

The  committee  urges  strongly  the  importance  of  using  the  deci- 
mal gage  in  ordering  all  kinds  of  material  for  which  it  was  de- 
signed and  adopted  by  the  association.  ..  .  ^^-. 


Driving  Box  Wedges. 

J.  Davis  Barnett.  H.  A.  Childs.  T.  J.  Hatswell,  R.  Atkin- 
son, R.  E.  Reading,  Committee. 

The  replies  to  the  circular  of  inquiry  issued  by  this  committee  only 
numbered  49.  but  of  those  answering,  a  decided  majority  are 
in  favor  of  wedges  that  cannot  be  adjusted  on  the  road.  The  data 
presented  to  the  committee  by  members  was  unsatisfactory  and 
thecommittee  says  that  the  strongest  point  the  replies  justify  them 
in  making  is  that  those  who  dispense  with  movable  wedges  do  not 
go  back  to  them. 
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ABSTBACTS    AND    SUMMARIES    OF   REPORTS 

PRESENTED  AT  THE  THIRTIETH 

ANNUAL  CONVENTION. 


Axle,  Journal  Box,  Bearing  and  Wedge  for  Cars  of  80,00O|    _ 
Pounda  raptacity. 


E.  I).  Nelson,  J.  H.  Rankin,  Gkorok  Gihbs,  William  Forsyth, 
John  Hodoe,  J.  E.  Simons,  V.  W.  Chafkee,  Cotnniittee. 

The  larger  part  of  the  report  has  been  devoted  necest&arily  to  the 
axle,  not  only  because  it  was  essential  Urst  to  decide  upon  its  design 
before  the  journal  box,  wedge  and  brass  could  be  considered,  but 
because  it  was  realized  that  there  were  two  limits  between  which 
it  was  necessary  that  the  dcsii^n  should  fall.  The  first  of  these  was 
that  the  limit  for  stiength  should,  unquestionably,  leave  no  doubt 
as  to  the  safety  of  the  design.  The  breaking  of  a  car  axle  Is  becom- 
ing daily  a  more  serious  matter.  On  double  track  roads  it  involves 
not  ouly  the  safety  of  the  train  in  which  it  may  fail,  but  of  both 
passenger  and  freight  trains  on  the  opposite  track.  Evidence  of 
the  seriousness  of  this  matter  is  ouly  too  easily  obtained.  The 
other  limit  was  that  of  cost.  To  meet  these  ends  has  been  the  aim 
of  your  committee. 

The  plan  of  the  report  is  to  discuss  first  theoretically  the  matter 
of  strains  in  the  axle,  in  which  is  included  from  practical  informa- 
tion the  important  element  of  vertical  oscillation  on  the  springs. 
The  question  of  fiber  stress  is  then  considered,  and  following  this 
is  a  discussion  of  the  journal  proportions  from  the  standpoint  of 
friction  and  lubric;itioh.  Conclusions  having  t>een  reached  under 
these  heads  the  design  of  the  axle  naturally  follows,  with  specifi- 
cations for  the  material  to  l>e  used.  Reference  to  the  designs  for 
journal  box,  wedge  and  bearing  will  be  found  in  the  concluding 
paragraphs. 

Next  follows  a  complete  analysis  and  calculation  of  the  strains  in 
an  axle  resulting  from  all  the  forces  acting  on  it,  Keuleaux's  method 
being  employed.  These  calculations  are  compared  with  a  second 
set  computed  by  the  method  of  VVohler,  wbi(^  is  based  largely  on  ex- 
perimental data  obtained  with  four-wheeled  cars  on  Prussian  rail- 
ways. We  have  not  the  space  to  devote  to  these  excellent  mathe- 
matical demonstrations,  but  must  refer  our  readers  to  the  report 
itself.  One  interesting  experiment  in  this  connection,  ho  A-ever,  we 
record.  To  apply  the  calculations  to  practice,  it  was  necessary  to 
know  bow  n\urh  the  static  load  on  the  axle  was  increased  by  the 
vertical  oscillations  of  the  car  on  its  springs.  Wohler  states,  from 
his  experiments  with  four-wheel  cars  on  the  Prussian  State  rail- 
ways, that  the  weight  on  the  journal  is  increased  three-eighths  by 
the  force  due  to  vertical  oscillation.  As  this  was  determined  by 
experiments  in  four-wheel  cars  and  on  railroads  in  Prussia  the 
committee  endeavored  to  confirm  this  figure  by  experiments  on 
American  railways  and  with  eight-wheel  cars. 

The  method  employed  was  as  follows:  A  car  fitted  with  Fox  trucks 
was  selected,  the  box  springs  taken  out,  and  each  spring  was  care- 
tully  calibrated,  to  show  the  force  necessary  to  compress  it  each 
one-eighth  of  an  inch  from  the  height  of  spring  free  to  the  soring 
when  down  solid.  Each  spring  was  then  fitted  with  a  simple  re- 
cording apparatus,  shown  in  Fig.  1,  intended  to  register  the  maxi- 
mum compression  of  the  spring  in  inches,  and  the  springs  were 
replaced  io  the  trucks. 

A  piece  of  ^j-inch  gas  pipe  C  was  finished  outside  and  slotted 
longitudinally  at  li  and  littecl  in  the  hole  A  drilled  through  center 
of  spring  cap,  and  having  sufficient  friction  so  as  not  to  be  moved 
by  any  jolting  of  the  truck. 

Any  compression  of  the  spring  caused  the  pipe  C  in  contact  with 
the  boss  D  on  the  journal  box  to  be  forced  upward  into  the  bole  A, 
where  it  would  remain,  thus  registering  the  compression  of  the 
spring. 

The  car  was  a  box  car  of  60,000  pounds  capacity  and  was  loaded 
to  (I7,)4I0  pounds;  the  light  weight  was  :M.400  pounds;  the  total  be- 
ing ll.>2,'.AX)  pounds:  the  total  weight  of  wheels,  axles,  boxes,  brasses, 
etc.,  was  7,84t4  pounds;  this  deducted  from  102,200  pounds  leaves 
94,.S52  Dounds  as  the  weight  above  the  springs,  which  divided  by  4 
gives  2:i,3HH  pounds  as  the  weight  on  each  axle  above  the  springs, 
or  11,7*J4  pounds  on  each  spring,  due  to  the  static  load. 
The  car  was  then  run  from  Kenovo,  Pennsylvania,  to  Canandaigua. 
New  York,  over  the  lines  of  the  Pennsylvania  Kailroad,  and  back 
to  the  starting  point,  a  distance  of  3U8  miles.  The  springs  were 
then  removed  aud  again  calibrated,  in  order  to  check  the  former 
figures  found,  made  before  the  car  was  started.  The  springs  were 
also  measured  at  the  Altoona  physical  testing  laboratory,  to  con- 
firm the  measurements  made  with  the  shop  apparatus  employed. 
The  maximum  compression  of  each  spring  was  found  trom  the  re- 
cording apparatus,  which  was  placed  over  each  box. 

The  average  maximum  compression  of  the  eight  springs  was 
found  to  be  equal  to  a  load  of  \'J,iW  pounds  on  each  spring.  The 
maximum  compression  for  any  one  spring  was  found  to  be  23,403 
pounds.  From  these  figures  it  is  proposed  to  deduce  the  value  of 
the  force  due  to  verticaloacillation  of  the  car  on  the  springs. 

If  the  maximum  horizontal  force  acting  on  the  car  be  taken  as  40 
per  cent,  of  the  static  load  and  the  ceuter  of  graviiy  of  the  loaded 
car  be  72  inches  above  the  rail,  calculation  shows  that  in  the  case  of 
the  car  tested  the  maximum  load  on  one  journal  was  18,373  pounds, 
without  considering  the  effect  of  vertical  oscillation  on  the  springs. 
It  can  be  proved  that  if  the  center  of  gravity  of  the  car  is  72 
inches  above  the  rail,  that  40  per  cent,  of  the  static  load  acting 
horizontally  will  almost  entirely  relieve  the  weight  on  one  rail.  In 
other  words,  the  assumed  value  of  the  horizontal  force  is  very 
nearly  sufliclent  to  turn  the  car  over.    Hence  we  may  consider  the 


Fig.  t.-  Apparatus  for  Determining  Vertical  Oscillation  of  a  Car 
on  Its  Sprinvt. 

a.s.sumed  value  as  a  maximum,  and  with  this  assumption  our  calcu- 
lation gives  18.573  pounds  as  the  maximum  compression  on  one 
spring  due  to  that  force  and  the  static  load.  But  the  maximum 
compression  on  one  spring  by  experiment  was  23,40.3  pounds,  and 
conseouently  the  diflTerence  between  these  two  an.ounts  may  be  re- 
garded as  due  to  vertical  oscillation  of  the  car  ou  the  springs.  This  is 
not  necessarily  the  actual  vertical  oscillation,  but  it  may  be  consid- 
ered as  the  maximum  vertical  oscillation  when  the  horizontal  force 
is  taken  as  a  maximum.  This  difference  is  4,830  pounds.  This  is  equal 
to  41  per  cent.,  nearly,  of  the  static  load  on  each  journal,  which  was 
ll,7iM  pounds.  As  formerly  stated.  Wohler  found  bv  experiment  that 
the  force  due  to  vertical  oscillalio;i  was  %  or  37.5  per  cei;t.  of  the 
static  load  on  each  journal,  so  that  >  he  amount  as  found  in  the  ex- 
periment made  by  the  committee  agrees  closely  with  his  results. 

The  formula  for  the  moment  of  the  forces  at  the  hub  and  at  the 
center  when  the  axle  is  mounted  on  ;J.3-inch  wheels  is  by  Reuleaux'a 
method  found  to  be  as  follows: 
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where 

ty  =  the  total  vertical  pressure  on  the  axle,  including  allowance  for 

vertical  oscillation. 
H  =  horizontal  force  caused  by  curves,  switehe.s  and  wind  pressure. 
'  =  h  iRbt  of  center  of  Kravicy  of  oar  above  top  of  rails. 
=  beiKbt  of  center  of  Kravi'y  of  car  above  center  of  axle. 
heiKht  of  center  of  axle  above  top  of  rails. 

leoKtb  of  axle  t>etween  points  of  application  of  total  load  fF.     ° 
digt«nce  b«twcen  center  of  rails. 

the  distance  from  center  of  rail  to  point  where  load  on  iournal  is 
assumed  to  act. 

JT  =  any   distance  along  aile  from   point  where  load  on  journal  is  as- 
sumed to  act. 
n  -  atiKlc  between  heart  of  wheel  and  the  horizontal. 
According  to  Wohler's  method  the  formulas  are  as  follows: 

For  the  hub  

M  =  .178  Wb-r  .516  fV  f  322.24,^  t'  fT  +  4.125  // 
and  for  the  center 

M  ^  .178  If  b  4  .518  W  +  H  (322.245  V  W  -h  4.125  //( 
where  M  =  the  moment  of  ibe  forces,  i 

W  =  the  total  weight  al)ove  the  springs, 
H  =  the  horizontal  forces. 

b  =  distance  from  center  of  rail  to  point  where  joarnal  load  Is  con- 
centrated. 
The  diameters  at  the  hub  and  at  the  center  may  be  calcu.ated   by 
the  well  known  formula 

nr 

where  M  --  the  moment  of  the  force.    . 

/=  the  fll>er  stress.  . 

d  =  Ibe  diameter  of  the  axle. 

These  formulas  suffice  to  determine  the  dimensions 
wheels  when  the  maximum  allowable  fiber  stresses 
upon. 

The  committee  have  in  these  general  formulas  taken  into  consid- 
eration all  the  forces  acting  upon  that  portion  of  the  axle  lying  be- 
tween the  wheels,  except  the  force  due  to  impact  or  percussion. 
This  latter  Is  confined  entirely  to  the  journal  and  that  portion  of 
the  axle  I)  ing  outside  of  the  wheel,  and  is  not  communicated  to 
that  part  of  the  axle  lying  between  the  wheels,  because  in  order  to 
have  any  force  applied  at  the  journal  produce  a  bending  of  that 
portion  of  the  axle  lying  between  the  wheels  it  is  necessary  that 
the  part  of  the  wheels  in  contact  with  the  rails  should  move  toward 
each  other,  and  that  the  tops  of  the  wheels  should  at  the  same 
time  move  away  from  each  other.  The  resistance  to  this  movement 
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would  be  the  inertia  of  the  mass  of  the  wheels  themselves,  and  also 
the  friction  of  the  wheels  when  sliding  inwardly  on  the  rails  if  such 
movement  took  place.  The  force  of  impact  would  not  take  place 
over  a  sufHciently  Ions;  interval  to  allow  any  effect  upon  the  axle 
between  the  wheels.  Wohler  states  that  the  portion  of  the  axle  ly- 
ing outside  of  the  wheels  can  only  be  determined  from  practical 
considerations. 

We  have  determined  how  the  diameter  at  the  center  of  the  axle 
and  at  the  hub  may  be  found.  Now  if  we  consider  the  weight  act- 
ing at  a  point  in  the  journal,  the  form  of  the  axle  from  that  point 
to  the  wheel  fit,  in  order  to  have  it  of  uniform  strength,  would  be  a 
parabola.  This  is  within  the  demensions  necessitated  by  running 
the  wheel  tit  out  cylindrically  and  providing  proper  diameters  for 
the  dust-guard  seat  and  journal.  Hence  the  margin  of  strength  in 
the  journal  and  dust-guard  seat  is  much  above  that  taken  for  the 
hub  and  center. 

FIBER  STRESS. 

Under  this  bead  the  committee  first  takos  up  the  natural  limits 
of  elasticity.  When  testing  was  first  employed  to  determine  the 
nature  of  a  material,  it  was  quickly  noticed  that  when  the  speci- 
men was  loaded  or  bent  beyond  a  certain  point  it  would  not  recover 
itH  original  dimensions  or  shape  upon  the  removal  of  the  load.  The 
limiting  stress  or  straining,  below  which  no  permanent  eftert  upon 
the  specimen  could  be  noticed,  was  called  the  "elastic  limit."  It 
appeared  obvious  to  experimenters  that  since  the  specimen  re- 
covered completely  its  otiicinal  form  and  dimensions,  it  had  not 
been  injured,  and  it  would  be  safe  to  apply  any  loads  within  the 
elastic  limit  indeBnitely  withou:  any  injury  resulting. 

Subsequent  practical  experience,  however,  proved  that  under  the 
conditions  of  repeated  reversals  of  stress  it  is  not  safe  to  subject  a 
bar  to  a  strais  anywhere  near  the  elastic  limit,  «»  ihiermined  in 
the  testing  machine. 

According  to  Wohler,  who  spent  some  12  years  at  the  instance  of 
the  Prussian  Government  in  experimenting  upon  the  eflect  of  re- 
peated stresses  in  small  b»rs,  the  outer  fiber  stresses,  where  the 
strains  alternated  between  tension  and  compres'tion,  he  found 
miKht  be  safely  taken  as  17,(00  pounds  per  square  inch  for  iron  and 
2J.tKJ0  pounds  per  square  inch  for  steel,  without  limiting  t'le  life  of 
the  bar,  but  if  the  s'resses  exceed  these  limits,  fracture  would 
always  occur  if  the  number  of  repetitions  of  stress  were  sufiBcient. 
This  is  a  stress  of  approximately  X  the  tensile  strength  of  the 
material,  and  is  considerably  witnin  tbe  elastic  limit  as  ordinarily 
determincl. 

In  large  bars,  such  as  car  axles,  where  the  extreme  or  outer  fibers 
are  a  considerable  distance  from  the  neutnti  axis,  and  where  the 
material  is  often  far  from  homogeneous  throughout,  it  is  reasona- 
ble to  suppose  that  strains  are  not  transmitted  symmetrically  in  all 
its  parts  and  some  of  the  fibers  may  bear  a  lar^r  proportion  of  the 
total  stress  than  would  occur  in  even  distribution.  In  this  way 
the  elastic  limit  may  be  locally  exceeded  with  a  very  moderate  total 
stress  only. 

From  all  evidence  it  seems  reasonable  to  conclude  that  a  mate- 
ria! will  not  be  injured  if  strained  repeatedly  any  amount  within  its 
natural  elastic  limit;  that  the  so-called  "fatigue  of  metals"  may  be 
noticed  if  strains  are  in  excess  of  this  natural  elastic  limit,  and 
still  within  the  elastic  limit  as  ordinarily  determined;  that  there  is 
a  potjsibility  of  the  natural  elastic  limit  being  exceeded  at  points 
locally  within  the  structure  of  a  large  mass  by  a  moderate  total 
strain,  thus  starting  local  cracks  which  will  extend  to  the  ultimate 
destruction  of  the  piece. 

As  to  the  effect  of  temperature,  it  seems  to  be  pretty  well  estab- 
lished that  the  effect  of  ordinary  atmospheric  changes  of  tempera- 
ture, say,  from  20  degrees  below  to  120  degrees  above  zero  Fahr- 
enheit, UDon  the  physical  properties  of  iron  and  steel,  are  slight 
and  unimportant  when  stresses  are  applied  without  shock.  But 
the  effect  of  a  change  of  temperature  upon  the  ability  of  these 
metals  to  resist  shocks  is  not  so  definitely  known. 

Mr.  Thomas  Andrews,  in  a  paper  read  before  the  Institution  of 
Civil  Engineers,  1887,  gave  results  of  tests  by  impact  under  a  drop 
hammer,  of  forty-two  full-size  iron  axlec,  the  axles  having  been 
heated  and  cooled  to  various  degrees,  for  the  purpose  of  determin- 
ing the  effect  of  temperature  upon  strength. 

He  found  that  at  100  Fahrenheit  the  axles  were  43  per  cent, 
stronger  than  at  7  degrees,  and  concludes  that  low  temperature 
materially  reduces  the  power  of  resistance  of  railway  axles  to  con- 
tinued heavy  Impact. 

It  is  to  be  doubted,  however,  whether  these  tests  throw  much 
light  upon  the  effect  of  temperature  upon  axles  as  stressed  In  ser- 
vice, since  the  shocks  in  his  method  of  tests  were  altogether  more 
severe  than  those  met  with  in  service,  from  six  to  eight  blows  being 
sufficient  in  each  ca^e  to  break  the  axle.  In  fact,  experience  in  this 
country  shows  that  few,  if  any.  more  axles  are  broken  in  cold 
weather  than  in  warm,  and  It  Is  reasonable  to  assume  that  the 
greater  rigidity  of  the  road-bed  In  winter  would  fully  account  for 
any  greater  percentage  of  breakage  In  that  season  than  in  summer. 
Carefully  kept  records  of  axles  broken  or  bent  on  one  of  the  largest 
railway  systems  In  this  country  show  that  no  larger  number  of 
axles  failed  in  the  colder  months  than  in  the  warmer  oncf. 

Your  committee  would  consequently  otter  the  opinion  that  tem- 
perature need  not  he  taken  into  account  in  determining  the  design 
of  axle ;  but  that  with  more  definite  information  it  mav  be  advisa- 
ble that  certain  limit  for  variation  of  temperature  should  be  estab- 
lished as  standards  for  use  in  testing  axles  under  the  drop. 

It  has  been  stated  that  Wohler  found  that  for  an  unlimited  num- 
Ijer  of  reversals  of  strain,  the  fiber  stress  may  safely  be  taken  at 
17,(J00  pounds  per  square  'nch  for  Iron  and  23,0(10  pounds  per  square 
Inch  for  steel.  But  as  bis  experiments  were  made  with  i  mall 
specimens,  and  as  axles  arc  subject  to  various  stresses,  appar- 
ently not  included  in  his  investigations,  it  would  seem  l)est  to 
look  Into  the  fiber  stress  of  axles  in  service  and  see  what  can  be 
learned.  The  method  of  Heuleaux,  already  given,  can  readily  be 
Utilized  to  determine  the  fiber  stress  of  any  given  axle.    It  is  only 


necessary  to  find  the  moments  and  from  the  actual  diameters  find 
the  fiber  stress. 

Your  committee  has  followed  this  method  for  axles  already  In 
use,  where  th"y  have  been  in  service  a  number  of  years,  and  where 
theuuml>erof  axles  has  been  sufficient  to  justify  safe  conclusions 
by  such  an  analysis. 

Taking  the  fiber  stress  calculated  In  this  way  it  was  found  that  a 
targe  number  of  axles  had  broken  of  one  design  where  the  fiber 
stress  was  28,(X)0  pounds,  these  axles  having  been  in  service  from 
four  to  nine  years.  Where  the  fiber  stress  was  2:1,000  pounds  and 
less,  the  records  show  that  axles  have  been  practically  free  from 
failure  by  breaking. 

The  fiber  stress  of  28,000  pounds  was  found  approximately  the 
same  at  the  wheel  seat  and  center,  and  the  records  sbowed  that 
breakage  took  place  at  both  of  these  points. 

Furthermore,  the  axles  with  the  lower  fiber  stresses,  and  which 
have  not  broken,  show  that  for  the  strains  found  bv  Reuleaux's 
method  the  fiber  stress  Is  approximately  uniform  oetween  the 
wheels. 

Your  committee  has  concluded,  therefore,  that  if  the  new  axle  is 
designed,  using  the  strains  as  found  by  Reuleaux's  method,  and  if 
a  fiber  stress  of  22,000  pounds  per  square  inch  is  taken  for  the  portion 
of  the  axle  between  the  wheels,  and  the  material  provided  in  the 
specifications  is  used,  a  safe  design  will  be  the  result  without  much 
surplus  material. 

Concerniog  the  fiber  stress  in  journals,  this  portion  of  the  axle 
Is  subjected  to  strains  of  a  more  complicated  nature,  and  the  results 
of  experience  will  be  the  safest  guide. 

From  an  examination  of  the  fiber  stress  in  journals  which  have 
broken  and  which  have  not  broken.  It  is  concluded  that,  for  the 
diameter  attained  when  the  journal  is  worn  to  its  limit,  the  fiber 
stress  for  static  load  should  not  exceed  U,.">00  pounds  per  square 
inch.  It  would  be  safer  to  keep  it  close  to  10,000  pounds  per  square 
inch,  which  figure  has  been  adopted  for  the  diameter  when  it  has 
reached  the  limit  of  wear. 

From  the  diagram.  Fig.  2.  the  fiber  stress  In  a  .5  by  9-inch  and  43^ 
by  8-inch  journal  when  new,  worn,  and  worn  to  limit,  can  be  found 
for  any  load  from  9  000  pounds  to  .3.5,000  p3unds.  The  load  H'  Is  ap- 
plied at  a  distance  /  from  the  shoulder  of  dust-gaar.l  seat.  The 
value  of  J  Is  5%  Inches  for  a  5  by  9-lnch  journal,  and  .iK  Inches  for 
a  4>^  by  8-lnch  journal.  The  lever  arm  T  for  moments  Is  shown  in 
eacb  on  the  diagram  and  Is  taken  from  tangent  of  circle  at  fillet  to 
point  of  concentration  of  load   11". 

It  will  be  seen  that  the  stre.«s  undera  static  load  of  1.5,.500  pounds. 
Is,  for  anew  axle  with  a  5  by  9-inch  journal.  (1300  pounds,  and  when 
worn  to  limit,  4'.^  Inches  In  diameter,  it  is  10.200  pounds.  A  new 
axle  with  iX  by  8-inch  journal,  with  a  static  load  of  11,000  pounds, 
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Fig.  2.-Fibre  Stresses  in  5    a  9    and  4^"  '<  8"  Journals. 

would  have  a  fiber  stress  of  8,500  pounds   when  new  and  10,800 
pounds  when  worn  to  the  limit  of  3?^  inches  in  diameter. 

The  stress  In  the  journa'.  due  to  any  assumed  maximum  load  may 
thus  be  found  direct  from  the  diagram. 

THE  JOtTKNAL— FRICTION"    AND   LUBRICATION.        '•■'•       ■:■■■' 

Considering  the  proportions  of  the  journal  with  respect  to  friction 
and  lubrication,  the  principal  figure  desired  Is  the  maximum  press- 
ure per  square  inch  which  can  be  placed  on  freight  car  journals 
without  undue  friction,  wear  of  bearing  and  liability  to  heat. 

Laboratory  experiments  made  in  this  country  and  Europe  do  not 
give  any  satisfactory  data  on  this  subject,  and  we  are  compelled  to 
assume  that  the  4V  by  8  inch  journal  is  satisfactory  for  cars  of 
60.000  pounds  capacity,  and  determine  from  this  the  pressure  per 
square  Inch  to  be  allowed  on  the  new  journal.  Fig. 3  is  a  diagram 
showing  the  method  of  determining  the  area  of  bearings. 

The  chord  of  a  new  bearing  4  V  inches  in  diameter  is  3.56  inches, 
and,  leaving  out  fillets,  the  length  Is  6Jm  Inches,  and  Its  area  24.48 
square  inches.    Under  a  loaded  car,  allowing  10  per  cent,    overload. 
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Fig.  4.-Axle  to  Carry  31,000  Pounds.  (For  U 
the  weiKhc  on  one  journal  is  II.OOO  pounds,  and  the  pressure  per 
square  inch  is  therefore  449  pounds.  When  the  journal  is  worn 
down  to  its  l\mit  of  'i'^i  inches  in  diameter,  the  chord  is  3  inches, 
the  area  in  20X>3  square  inches,  and  the  pressure  per  square  inch  is 
533  pounds.  If  a  oearioK  bored  for  4^-incb  journal  Is  placed  on  a 
journal  worn  to  'S%  inches  in  diameter,  the  chord  of  the  arcs  in  con- 
tact is  less  than  I}^  inches.  TakinK  this  figure,  Vi  by  6%  inches, 
we  have  an  area  of  8.59  square  inches,  which  must  carry  its  share  of 
the  weight,  and  which  under  a  fully  loaded  car  amounts  to  1,28U 
pounds  per  square  inch. 

The  fact  that  bearings  run  some  time  before  they  increase  the 
bearing  surface  to  double  the  amount  assumed  leads  us  to  believe 
that  it  would  l)e  safe  to  proportion  a  car  journal  for  a  load  of  600 
pounds  persquare  inch. 

Professor  Denton's  experiments  on  car  journals,  under  very  heavy 
pressures,  showed  that  they  miKht  be  run  under  a  pressure  of  5,U(X) 
pounds  per  square  inch,  and  that  the  rapid  wear  would  soon  in- 
crease the  area  of  bearing,  and  with  a  pressure  of  1,000  pounds  per 
square  {inch  on  a  polished  journal  a  coetticient  as  low  as  0.11  per 
cent,  has  been  obtiained. 

I*  ^M  Ji  t  i^ftM^-Mt^,  X#>'  .— — ^  ■! 
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Fig. 3— Showing  Journal  Bearing  Areas- 
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For  the  axle  designed  to  carry  31,000-pound  stresses  under  the 
maximum  load,  as  has  already  been  seen,  would  require  the 
journal  to  be  at  least  4}^'  inches  in  dian-.eter;  adding  ^i  inch  for 
wear  it  would  be  5  inches  in  diameter  ;  and  if  we  make  its  length 
I)  inches  and  the  bearing  %  inch  less,  by  leaving  out  fillets  we  get 
the  length  of  elective  bearing  as  V/i.  inches.  Taking  the  same 
angle  of  con t'ict  as  the  4^  l>y  *<-inch  bearing,  the  length  of  chord 
would  be  4. 10  inches,  and  the  bearing  surface  of  a  new  journal 
would  be  33  .square  inches.  Taking  15,500  pounds  as  the  load  on 
journal,  we  have  a  pressure  of  469  pounds  per  square  inch.  When 
worn  to  \]^  inches  diameter  the  chord  would  be  3.75  inches  and  the 
area  consequently  29.53  square  inches.  This  gives  525  pounds  as 
the  pressure  per  square  irich. 

In  our  final  calculations  we  have  assumed  the  probable  maximum 
conditions  for  concentration  of  the  load  on  journal,  which  would  be 
when  the  collar  of  the  journal  is  worn  to  '^  inch  in  thickness  from 
contact  with  the  brass  and  the  brass  worn  off  %  inch  on  the  end 
next  to  the  collar  of  the  jeurnal.  This  occurs  when  the  horizontal 
force  previously  explained  is  at  its  maximum. 

DBSIOS   OK  AXLE— REFLEArx's   METHOD. 

Having  prepared  the  general  methods  to  be  followed  and  deter- 
mined the  necessary  data,  we  may  take  up  at  once  the  design  of  the 
axle.  The  committee  was  instructed  to  design  an  axle  for  an  80,000- 
pound-capacity  car,  but  concluded  that  the  capacity  of  the  car  is 
not  a  proper  measure  of  the  weight  carried  by  the  axle. 

We  will  therefore  determine  for  an  80,000-pound-capacity  car 
what  would  be  the  maximum  weight  on  each  axle,  and  it  should 
then  be  understood  that  the  design  of  axle  submitted  in  this  report 
is  one  designed  to  carry  that  weight,  and  not  an  axle  for  an  tJO.OOO- 
pound-capacity  car,  regardless  of  the  weight  of  the  car  body  and 
trucks.  We  may  assume  for  the  probable  weights  of  WO,000-pound- 
capacity  cars  the  following  : 
Gondola  car. 

WeiKbt  of  body  and  trucks 35,6110  pounds. 

Ladinn SO.OOO 

Twenty  per  cent,  additional  lading 16,000 

131,600  pounds. 
■■    Deduct  weiKbt  of  wheels  and  axles 7,600       " 


5^y^. 

CCNTeff  Of  dOUffN/lL S  ~  6  -^  ■ 
L£NCTH    OVER  ALL  -fzyi  — 

se  Under  Cars  of  80,000  Pounds  Capacity.)     . 

KefrJRerator  car. 

Weight  of  body  and  trucks 43,600 

Ladinu 80.000       " 

Ten  per  cent,  additional  IhdiDK —    8,C0n       " 

131.600  pounds. 
Deduct  weight  of  wheels  and  axles 7.600       " 

121,000  pounds, 
or  31,000  pounds  per  axle.  ''      '         -,-\ 
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or  31,000  ttouDds  per  axle. 


124,000  pounds. 


Fig.  5.-Journal  Box  Complete  for  80,000  Lbs.  Cars. 
Note— Distance  between  bolt  centres  equals  9  inches. 

The  axle  recommended  by  your  committee  is  therefore  designed 
to  carry  31,000  pounds,  including  body,  trucks  and  lading.  It  should 
be  distinctly  understood  that  the  axle  recommended  is  to  carry  this 
weight,  as  the  sum  of  the  weights  of  the  car  body  and  trucks  and 
lading  when  using  :<:)-inch  wheels. 

On  the  basis  of  3I.0C)0  pounds  static  load  on  the  axle  and  a  max- 
imum fibre  stress  of  22.(KX)  pounds  the  required  diameter  of  the  axle 
at  the  hub  is  found  by  Reuleaux's  method  to  be  6.21  inches  and  at 
the  center  .5.30  inches;  or  taking  the  nearest  y-u  inch  for  convenience, 
ev  and  5!^  inches,  respectively.  To  the  diameter  at  the  hub  it  is 
necessary  to  add  y^  inch  to  provide  for  reduction  of  diameter  when 
fitting  axles  to  wheels  as  allowed  in  the  interchange  rules;  hence 
the  diameter  at  the  bub  becomes  6\  inches.  Wohler's  method  would 
give  a  less  diameter  at  the  hub  and  greater  at  the  center,  but  the 
results  of  Keuleaux's  methods  are  taken  as  the  better. 

DE8IONS  FOR  AXLE,  JOI'RNAL   BOX,   WEDUK  AND  BEARING. 

In  Fig.  4  is  given  the  design  of  axle  to  carry  31,000  lbs. 

It  will  be  noticed  that  the  axle  is  cylindrical  for  a  distance  of  3 
inches  at  the  center,  in  order  to  get  rid  of  the  angle  at  the  center. 
The  fillet  at  outer  end  of  journalis  made  as  small  as  possible  with- 
out getting  a  sharp  corner,  and  still  making  it  easy  to  obtain  in 
ordinary  shop  practice.  The  fillet  at  back  end  of  journal  is  made 
large  to  prevent  the  rapid   wearing  to  a  small   fillet  at  this  point. 

Fig.  5  shows  the  journal  box  and  the  contained  parts  in  position. 

The  general  design  of  the  M.C.  B.  journal  boxes,  already  adopted 
by  your  Association,  has  been  followed,  except  that  the  bottom  of 
the  box  has  been  rounded  in  order  to  eliminate  the  comers  and  to 
concentrate  the  oil  lielow  the  center  line  of  journal,  where  it  has 
the  greatest  opportunity  to  be  drawn  into  the  packing. 

(Separate  drawing?  of  the  box,  wedge,  bearing  and  lid  are  shown, 
but  are  not  reproduced— Ed.J 

In  another  drawing  (not  reproduced  here)  is  given  a  portion  of 
the  same  journal  box,  except  that  the  face  of  box  has  t>een 
changed  to  suit  the  Fletcher  lid.  This  form  of  lid  has  so  many 
advantages  that  your  committee  decided  to  ask  consideration  of 
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it  as  compared  with  the  form  of  lid  already  adopted  for  cars  of  less 
capacity. 

SPKCIFICATIONS. 

A  set  of  specifications  for  iron  and  another  for  steel  axles  accom- 
pany the  report.  They  (to  into  minute  details  and  would  occupy  too 
nmch  space  to  be  printed  here.  .V  summary  of  tlie  steel-axle  speci- 
fication  is  as  follows:  The  axle  must  be  free  from  physical  defects 
that  can  be  detected  by  the  eye.  It  mu-(t  be  rouv:h-turned  all  over 
with  a  rtat-nosed  tool,  except  for  a  short  distat  ce  just  inside  of 
each  wheel  fit.  The  composition  of  the  steel  must  conform  to  the 
following : 

£«rbon 0.4npercent. 

Mani^anese,  Dot  above OSO    "■      " 

iSilicoD ____ 0  05   •'      '• 

Phosphorus,  not   above  '. ....ii...      "".\!i!  ...  „005   "      •• 

Sulphur,  not  above '.'...'.'. !..oi04   "     '• 

All  axles  must  be  stamped  witli  name  of  maker  and  the  blow  or 
heat  number.  Axles  from  any  one  heat  must  be  kept  together  for 
inspection.  At  least  :J0  axles  from  each  heat  must  pass  the  physical 
inspection.  Then  one  axle  from  each  heat  passing  this  inspection 
will  be  subjected  to  physical  (drop>  test.  The  drop  test  must  be 
carried  out  on  a  machine  with  a  spring-supported  anvil  similar  to 
that  illustrated  in  the  Aiiieriain  J-'njfineer  for  April,  1896.  The 
anvil  is  to  weigh  17,500  pounds:  the  droo  weight,  1,(>40  pounds. 
l<jich  axle  must  staad  five  blows  from  a  height  of  43  feet,  without 
rupture  or  fracture.  A  deflection  is  desired  of  not  more  than  5'.r 
inches,  after  the  first  blow,  and  a  deflection  of  more  than  t!'-  inches 
will  cause  rejection.  Axles  will  be  rejected  if  the  chemical  test 
shows: 


Carbon be  lo  < 

Manganese  

I'hosphorus 


0.3o  per  cent,  or  above  O.-M)  per  cent. 

■•        0.6*)    " 

"        0.07    •' 


The  specifications  for  iron  axles  call  for  double-worked  fagoted 
scrap,  into  the  center  of  which  80  pounds  of  new  bar  iron  can  be 
worked  if  desired.  They  must  not  show  any  seams  having  a  clear 
openine  of  ,'2  inch  or  more,  and  being  more  than  1  inch  long.  From 
each  101  axles,  one  will  be  taken  for  test.  The  drop  test  which  it 
must  pa«s  is  the  same  as  for  steel,  except  the  five  blows  are  from  a 
height  of  i3).i  feet. 


Metal  XTnderframing  for  Freight  Cars. 

K.  P.  C.    Sandkrsov,  .T,    D.   McIlwain,  .1.  R.  Skinner,   John 

Player,  Committee. 

With  the  gradual  and  steady  increase  in  the  carrying  capacity  of 
freight  cars  and  in  the  hauling  power  of  freight  locomotives,  the 
insufficiency  of  the  earlier  methods  of  freight-car  construction,  de- 
veloped from  wagon  building,  consisting  of  timber  framing  held  to- 
gether by  nails,  spikes,  straps,  lag-screws  and  l)<)lts.  became  more 
apparent. 

The  lessons  learned  on  the  repair  tracks  led  to  the  strengthening 
of  freight-car  body  bolsters  and  longitudinal  sills  with  truss  roads, 
and,  finding  this  to  l>e  still  insuflicient,  the  timbers  have  been  re- 
inforced   with  iron  and  steel  aa   in  the  well-known    tlitch-plate 


C.  Sanderson,  Asst.  Supt    Motive  Power,  Norfolk  li  Western 
nglneer,  Virginia  Bridge  Works.      .     '  ■■':'-^'-'' 

lK>lster,  or  in   the  fairly  effective  plating  of  bolsters,  end  and  longi- 
tudinal sills. 

Some  designers,  recognizing  the  inherent  weakness  in  any  com- 
posite form  of  construction  where  wood  is  used,  went  at  once  to 
iron  for  body  bolsters,  of  which  there  are  numerous  designs  of  the 
built-up  type.  Here  should  also  be  mentioned  the  Schoen  pressed 
steel,  American  and  Shickle.  Harrison  &  Howard  cast-steel 
body  bolsters,  which  have  be<n  extensively  illustrat«d  in  the 
technical  journals  and  are  well  known  to  the  members. 

The  Chicago,  Burlington  &  Quincy  Kailroad  car  (See  American 
Kncinkkr  for  March.  I896i  marks  a  long  step  ahead  in  that  the 
center  sills,  as  well  as  the  bolsters,  are  of  steel.  It  is  very  probable 
that  the  use  of  iron  and  steel  in  car  construction  wculJ  have  ad- 
vanced far  beyond  its  present  standpoint  but  for  prejudice  which 
has  grown  up  in  the  minds  of  many  against  any  and  all  iron  or  steel 
cars,  as  the  result  of  some  unfortunate  ventures  in  which  the  de- 
signers either  did  not  fully  upderstand  the  service  and  strains  a 
freight  car  has  to  withstand,  or  from  lack  of  experience,  and  in  an 
endeavor  to  keep  the  weight  and  cost  of  their  cars  down  to  limits 
which  would  enable  them  to  make  sales,  placed  cars  in  service  that 
have  become  a  by-word  on  account  of  their  frequent  and  prolonged 
sojourns  on  the  repair  track?. 

it  would  lie  quite  as  unjust  to  condemn  all  iron  or  steel  car  con- 
struction on  account  of  these  failures  as  it  would  be  to  condemn  the 
use  of  wood  in  car  construction  because  some  of  the  earlier  builds 
of  cars,  and  even  some  comparatively  recent  designs,  are  so  poorly 
proportioned  that  thev  are  cx>nstantly  failing.  The  obvioasly 
proper  course  is  to  profit  by  these  early  failures  in  iron  car  con- 
struction, make  use  of  tb>.-  experience  gained  and  go  on  with  the 
development  of  the  steel  car  frame,  trying  to  avoid  the  errors  of  the 
past.  It  is  only  necessary  to  remind  those  present  of  some  of  the 
exhibits  at  the  Chicago  IJxposition  to  show  that  progress  has  been 
made  in  the  right  direction. 

Even  if  the  members  of  your  committee  felt  that  they  could 
present  a  design  for  standard  steel  framing  for  freight  cirs 
which  would  be  practically  perfect  and  require  no  future  mod- 
ification (which  is  not  the  case),  it  would  not  be  practicable  to 
do  so  until  greater  uniformity  in  the  lengths  and  sizes  of  in- 
terchange freight  cars  for  given  capacities  has  been  brought 
about.  It  is  to  be  hoped  that  a  thorough  inquiry  into  the  subject 
will  be  made  by  the  Association  by  means  of  a  committee  to  recom- 
mend standard  lengths  of  sills  and  widtbsoversillsfor  refrigerator, 
box,  stock,  tiat,  drop-bottom  and  drop-end  gondola  cars  of  60.000, 
70.000  and  80,000  pounds  capacity,  and  that  the  Association  will 
adopt  such  standards. 

After  this  step  has  been  taken,  than,  with  sufficient  experience 
and  knowledge  to  guide  them,  a  committee  could  take  up  the  sub- 
ject of  steel  underframing  for  freight  cars,  and,  with  good  hope  of 
success,  present  to  the  Association  a  series  of  designs  for  M.  C.  B. 
steel  underframes  that  could  be  adopted  and  used,  as  far  as  their 
general  features  are  concerned,  without  fear  of  serious  failure 
en.°uing. 

As  long  as  the  main  framing  of  foreign  freight  cars  coming  on  our 
repair  tracks  is  of  timber  (which  can  l>e  cut  and  dressed  to  suit  bv 
the  ordinary  carpenters'  tools),  and  of  iron  truss- rods  and  bolts  (which 
can  be  cut  or  welded  by  any  blacksmith),  odd  sizes  of  sills,  etc.,  are 
not  such  a  serious  matter,  but  when  we  come  to  steel  and  iron,  which 
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Steel  Framed  Hopper  Car  of  60,000  Lbs    Capacity-Norfolk  &  Western  Railroad. 

Total  ligbt  weight  of  car  29,800  lbs.,  or  1,500  lb«.  more  than  wciKht  of  »aine  class  of  cars  with  wooden  Rills. 


require  heavy  maubine  tools  and  shop  treatment,  and  where  odd 
sizes  orshapeH  must  be  specially  ordered  and  rolled  or  forged  at  the 
forges  or  mills,  the  tiuestion  of  uniformity  of  sizes  becomes  one  of 
paramount  importance. 

With  standard  lengths,  depth,  width  of  Hange  and  weight  per 
foot  for  sills  of  all  lUt-bottom  cars  of  60,000,  70,000  and  80,000 pounds 
capacity,  the  rolling  mills  can  carry  the  stock  ready  for  iu)«tant 
shipment,  feeling  safe  that  they  will  not  have  it  left  on  their  hands 
as  obsolete  stock;  the  silis  and  shapes  in  stock  at  any  railroad  shop 
store  would  be  certain  to  suit  any  foreign  car  that  might  come  ou 
the  repair  tracks,  only  requiring  that  the  holes,  etc.,  should  be  laid 
off  ana  punched  or  drilled  to  suit  the  details  of  the  particular  car, 
but  before  this  happy  state  of  things  can  be  brought  about,  the 
standards  for  lengths  and  widths  of  cars  must  be  adopted,  and — 
when  steel-framed  cars  are  built— riaidly  adhered  to. 

Pending  the  adoption  by  the  Association  of  the  standard  lengths 
and  widths  for  given  capacities,  your  committee  present  the  fol- 
lowing rules  or  recommendations,  which  they  feel  justified  in  as- 
serting should  be  seriously  considered  by  designers  of  steel  framing 
for  freight  cars. 

First.  Kspecially  forged,  pressed  or  rolled  shapes,  cist  steel,  etc., 
or  patented  forms  of  construction  are  undesirable  for  cars  to  be 
used  in  general  intercirange  business,  no  matter  how  well  designed 
theoretically,  for  the  reason  that  when  such  parts  are  damaged 
there  must  necessarily  be  long  delays  in  ordering  and  obtaining 
these  special  parts,  and  should  the  parties  who  have  furnished 
them  go  out  of  business,  or  change  their  molds  or  patterns,  the 
parts  cannot  be  duplicated  for  repairs  except  at  enormous  expense 
and  loss  of  time. 

Second.  Steel  and  iron  bars  and  shapes  of  standard  bridge  specifl 
cations  and  regular  market  sizes  should  be  generally  preferred,  so 
that  railroads  and  car  builders  can  avail  themselves  of  the  competi- 
tion in  the  open  market  when  purchasing,  or  if  not  equipped  to  put 
steel  frames  together  themselves,  can  have  this  work  done  for  them 
at  any  of  the  numerous  bridge-building  concerns  on  competitive 
bids.  The  underfranies,  riveted  or  bolted  together,  can  be  shipped 
by  carload  lots  to  the  car  shops  to  be  completed  into  finished  cars. 

Third,  (iet-at-ableuess  in  the  design  is  of  the  greatest  importance 
in  keeping  down  the  first  cost  and  maintenance;  parts  that  are  to 
t>e  riveted  together  should  be  so  arranged  that  they  will  be  equally 
convenient  for  hydraulic  or  power  riveting  when  the  car  is  being 
built,  or  for  field  riveting  in  repair  work. 

Fourth  In  designing  riveted  work,  it  should  be  laid  off  wUh 
plenty  of  rivets,  these  to  be  «paced  closp,  as  in  boiler  work,  and  the 
same  care  to  insure  true  fair  boles,  boi.  rivets,  well  driven  and  com 
pleteiy  dlling  the  bole',  as  in  first-class  boiler  work,  is  necessary, 
('omplaints  sometimes  heard  against  riveted  work  in  car  frames 
and  tender  frames,  on  account  of  loose  rivets,  can  be  directly  traced 
to  an  insntHcient  number  of  rivets  and  poor  riveting. 

Fifth.  If  bolts  are  used  to  hold  iron  or  steel  parts  in  position,  not 
merely  to  carry  weight,  they  mutt  be  turned  bolts  (a  driving  flt). 
In  carefully  reamed  holes,  fitted  with  the  greatest  care.  When  so 
fitted  they  will  probably  give  no  trouble  from  working  loose,  but  as 
this  is  machine-shop  work,  such  bolts  should  be  avoided  as  far  as 
possible,  as  it  is  not  likely  that  such  bolts  will  be  fitted  in  this  way 
on  the  repair  tracks,  while  it  is  reasonable  to  expect  that  a  hot  rivet, 
well  driven,  can  be  put  in  any  wh^re  with  tbeaid  of  a  portable  forge. 
In  both  riveted  and  bolted  work  it  is  of  the  u'most  importance  to 
perfectly  fill  the  holes,  remembering  that  it  is  the  "initial  wiggle," 
if  only  1-1000  part  of  an  inch,  that  will  surely  produce  loose  rivets 
and  bolts  and  oblong  holes;  no  amount  of  hammering  on  the  heads 
of  rivetors  tightening  up  nuts  or  bolts,  or  the  use  of  lock-nuts,  nut- 
locks  or  fibrous  washers  will  be  of  any  use  if  the  boles  are  not 
perfectly  filled. 

tlixth.  Every  structure  has  a  foundation,  every  machine  has  a 
bedplate,  every  animal,  bird,  fiih,  and  most  of  the  higher  works  of 
nature,  have  a  backbone  or  spine  on  or  around  which  the  structure 
is  framed;  this  cardinal  principle  of  design  seems  to  have  been 


largely  overlooked  in  freight-car  construction,  and  it  is  believe" 
that  the  center  sills  of  a  freight  car  should  he  made  its  main 
strength  and  reliance,  and  that  the  entire  load  shall  be  carried  from 
the  platform,  the  upper  works  l)eing  simply  arranged  as  a  housing 
to  confine  and  protect  the  load. 

Seventh.  To  enable  the  center  sills  to  withstand  collision  and 
severe  shocks  to  the  best  advantage,  these  sills  should  be  spared  so 
that  they  will  be  directly  in  line  with  the  dead  blocks,  and  thus 
take  the  buffing  and  collision  shocks  in  direct  compression.  Also 
their  depth  should  be  such  that  at  least  the  center  line  of  draft  and 
centers  of  the  dead  blocks  will  be  within  the  vertical  dimensions  of 
the  sills.  When  so  arranged  there  will  be  no  tendency  from  shocks 
or  pulling  strains  to  bend  the  center  sills,  either  laterally  or  verti- 
callv,  or  to  bend  or  break  the  end  sills. 

Eighth.  That  care  should  be  taken  to  avoid  puochiDi;  or  drilling 
holes  in  the  flanges  of  channels  or  I-beams  where  these  are  subject 
tj  heavy  strains,  esp?cially  tension  or  bendin|;  strains,  unless  addi- 
tional lueterial  is  added  to  compensate  for  this. 

Xinth.  That  with  the  change  from  wood  to  steel  the  necessity 
for  truss  rods  no  longer  exists  for  cars  of  reasonable  lengths,  but 
that  ample  and  sufficient  strength  can  be  obtained  within  reason- 
able limits  of  weight  without  tbe  use  of  truss  rods  and  consequent 
need  of  adjustment. 

Tenth.  On  account  of  the  sweating  and  rusting  of  iron  and  steel, 
wood  is  preferable  to  iron  or  steel  for  flooring,  siding  and  lining  of 
merchandise  and  stock  cars.  Much  has  been  said  and  wri^^ten  on 
the  subject  of  corrosion  of  iron  and  steel  brake  beams,  bolts,  pipes, 
rails,  etc.,  from  the  action  of  sulphuric  acid  teachings  from  coal 
cars  and  salt-water  drippings  from  refrigerator  cars  and  manure 
drippings  from  stock  cars. 

There  is  no  doubt  that  there  is  serious  corrosion  from  these  and 
other  causes  under  certain  conditions,  but  evidence  exists  that  steel 
framing  under  tenders  and  iron  work  under  coal  cars  in  constant 
service,  and  steel  framing  of  cars  exposed  to  very  damp  and  de- 
structive climatic  influences  for  many  years,  have  not  suffered 
mattrially  from  these  causes.  Doubtless  preservative  paints  can  be 
found  that  if  properly  used  when  the  steel  frames  art-  first  built 
and  with  occasional  repaintings  will  sutliciently  protect  tbe  steel 
from  corrosion,  but  as  this  is  a  very  important  subject  your  com- 
mittee would  recommend  that  it  be  made  a  special  subject  for  com- 
mittee investigation  by  a  series  of  tests  ranging  over  nine  or  ten 
months'  time. 

There  is  an  economical  side  to  this  question  which  your  committee 
desire  to  call  attention  to  before  closing  their  report,  namely,  bow 
much  additional  weight  and  how  much  additional  first  cost  dare  be 
put  on  a  car  without  ultimate  lo'ts. 

First.  As  regards  the  question  of  increased  light  weight  of 
freight  cars  of  givt-n  capacities  having  steel  underframes,  your  com- 
mittee feels  that  they  need  only  .state  that  it  is  proven  to  be  quite 
practicable  to  build  cars  with  steel  frames  of  greater  strength  and 
capacity  with  less  light  weight  than  when  wooden  or  composite 
underframing  is  used,  and  that  with  more  experience  in  tbe  right 
methods  of  construction  and  a  proper  appreciation  of  the  capabili- 
ties and  best  uses  of  steel,  tbe  proportion  of  carrying  capaci:y  to 
liktht  weight  can  f>e  still  further  increased  for  large  capacity  cars 
without  danger  of  increasing  thesubsequent  running  repair  account. 

Second.  With  regard  to  the  question  of  probable  increased  first 
cost  of  freight  cars  having  steel  underframing,  the  burning  ques- 
tion here  is,  "  Will  it  pay  f  There  are  so  many  factors  governed  by 
local  conditions  which  must  ent-cr  into  the  calculation  that  each 
company  must  perforce  figure  this  out  for  its  own  set  of  conditions. 

One  factor,  namely,  the  repair  nccjuut  should,  however,  here  re- 
ceive passing  notice.  From  the  best  information  obtainable  your 
committee  believes  that  it  is  very  nearly  correct  in  stating  that  the 
charge  for  wheels,  axles,  springs,  paint,  chain,  brake  shoes,  brasses, 
couplers  and  other  parts  that  will  wear  out  and  fail  as  much  under 
the  most  perfect  steel-framed  car  as  under  the  poorest  design  of 
wooden-framed  car  in  the  same  service  will  constitute  about  60>^ 
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Fig.  1.— Standard  Reference  Cage  for  Mounting  and  Inspecting  Wheels. 


per  cent,  of  the  averaee  total  cost  of  freight-car  repairs,  exclusive 
of  inspection,  oiliog  and  packinK.    Then  the  two  question  remain: 

First.  Of  the  remaininf^  -lyj-o  per  cent,  how  much  can  orobablv 
be  saved  by  the  use  of  a  perfect  steel  underframinf;  which  would 
require  no  repairs  except  painting  during  the  life  of  the  car  ? 

Second.  Will  this  saving,  adord  to  the  increased  freight  earn- 
ings of  the  car  and  to  the  increased  mileage  earnings  when  away 
from  home  (due  to  a  less  number  of  days  per  annum  spent  on  the 
repair  track),  pay  the  interest  and  depreciation  on  the  extra  first 
cost  of  the  stt'el  car? 

Taking  the  figures  given  in  "Porr's  Manual,"  the  freight  earn- 
ings per  revenue  car  for  1894  were  aoout  fl.38  per  day,  and  the 
average  mileage  earnings  of  cars  awav  from  home  are  only  about 
15  cents  per  day. 

Where  the  freight-car  repair  work  is  being  kept  up  currently,  the 
number  of  cars  on  the  repair  tracks  can  be  kept  down  to  4  per  cent, 
of  the  total  equipment:  this  means  that  each  freight  car  would 
spend  about  fourteen  and  one-half  days  on  the  repair  tracks  each 
year.  If  we  assume  that  only  40  per  cent,  of  this  could  be  avoided 
by  the  use  of  perfect  steel  framing,  we  can  possibly  save  about  ^ix 
days  on  the  repair  tracks  per  annum. 

'Ihis  would  mean,  if  the  freights  were  available,  increased  freight 
earnings  of  18.28  per  annum  per  car,  or  90  cents  additional  mileage 
earned  per  annum  per  car  away  from  home. 

It  is  about  right  to  assume,  including  private  cars,  that  30  per 
cent,  of  all  freight  cars  are  constantly  away  from  home. 

Taking;  one  lot  of  1,000  cars  we  can  aseunae  that  as 

Hbove  the  freight  eamines  could  be  incieased $8,280.00  per  aniinui 

The  mileage  earned  from  foreign  roads  increased    —       300.00    "       " 

$8,580.00    •'        "       ^ 
Estimated  possible  gavinK  in  rrpairs,  say  20  percent, 
of  172  per  car  per  annum 14,400.00    **■;*' 

122,980.00    '• 

As  the  steel  framing  when  put  up  in  lots  by  bridge  builders  ought 
not  to  increase  the  cost  of  cars  more  than  JT.'i  per  car  at  most,  this 
figure  of  922,980  per  thousand  cars  for  savings  and  increaned  earn- 
ings would  approximate  36  per  cent,  per  annum  on  tbe  extra  capital 
invested,  amply  sufficient  to  cover  the  depreciation  and  interest 
charges  under  the  conditions  above  assumed. 

At  the  time  of  closing  this  report  it  is  learned  that  the  Illinois 
Steel  Company  is  at  work  on  designs  for  strel  cars,  drawings  for 
which  it  is  hoped  will  be  received  in  time  to  present  to  the  conven- 
tion. It  is  also  expected  that  a  Norfolk  &  Southern  steel  flat,  Nor- 
folk &  Western  steel  flat  and  steel  framed  hopper,  Pennock  steel 
car,  Carnegie  and  Illinois  Steel  Company's  cars  will  be  completed 
and  on  exhibition  at  Saratoga  for  inspection  by  the  members. 

[The  report  is  accompanied  by  drawings  of  the  Norfolk  &  south- 
ern steel  flat  car  (illustrated  by  us  in  March,  1894),  the  steel  bolster 
of  the  Northern  Pacific  (see  our  issue  of  March,  1896),  the  C  B.  & 
Q.  car  with  steel  sills  (in  our  issue  of  March,  1896),  tbe  Norfolk  & 
Western  steel  flat  ai  d  hopper  cars  of  20  tons  capacity,  a  propose.! 
desi;;n  of  steel  frame  for  a  3(5-foot  30-ton  car  submitted  by  Messrs. 
Sanderson  and  Went  worth,  the  Pennock  steel  car,  Trapp's  80.000- 
pound  steel  car.  Player's  steel  frame  and  Carnegie  Steel  Company's 
hopper  car  of  100,000  pounds  capacity.  The  latter  cars  weigtis 
:19,0()0  pounds  light.  Some  of  these  cars  not  already  illustrated  by 
us.  and  not  found  herewith,  will  be  published  later  in  a  more  com- 
plete manner  than  would  be  passible  at  present.— Editok.] 


Mounting  Wheels. 

J.  N.  Bark.  R.  E.  Marshall,  J.  C.  Barber,  Pdlaski  Leeds,  J.  H. 

McCoNNELL,  A.  M.  Waitt,  Thos.  Sutherland. 

The  committee  believes  that  the  standard  dimensions  for  whee' 
g&ges,  as  given  in  the  Proceedings  of  1805,  are  proper.  In  consid- 
eration of  the  check  gage  for  mounting  wheels,  as  shown  in  Plate 
13,  and  the  standard  wheel  gage,  as  shown  in  Plate  7  (M.  C.  B.  Pro- 
ceedings, 1895),  it  believes  that  these  two  gages  should  be  com- 
bined, as  shown  in  Fig.  1,  and  that  th«  term  "  Standard  Reference 
Gage  for  Mountinj;  aod  Inspecting  Wheels  "  should  be  applied  to 
the  combination.  --  •  ■■  .■■•  .       .-  t..- 


It  does  not  think  that  the  gage  in  this  form  is  suitable  for  prac- 
tical work,  either  for  mounting  or  inspectine  wheels,  but  is  more 
properly  a  reference  gaze:  and  it  is  for  this  reason  it  has  sugeested 
the  name  above.  Attention  is  called  to  tbe  fact  that  a  slight  change 
is  made  in  the  gige  by  enlarging  the  surface  which  comes  in  con- 
tact with  the  outside  of  tlanges. 

For  tbe  purpose  of  practical  use  in  inspecting  mounted  wheels, 
both  in  shops  and  on  the  road,  your  committee  presents  a  design, 
shown  in  Fig.  2,  to  be  entitled  "  Standard  Check  (Jauge."  The  only 
dimensions  in  this  gage  which  differ  from  that  shown  in  Fig.  1  is 
the  distance  between  gage  points,  which  is 4  feet  8'j  inches  instead 
of  4  feet  8>N  inches  ;  but  as  this  dimension  is  not  used  in  inspecting, 
the  discrepancy  is  immaterial. 

The  following  instructions  for  using  the  proposed  check  gage 
explains  all  points  in  cont:ection  therewith  : 

•      INSTRUCTIONS  FOR   USING  STANDARD    CHECK  GAGK. 

In  using  the  proposed  check  gage,  if  the  projections  A  and  B  do 
not  enter  between  the  flanges,  and  the  projections  C  and />  rest 
upon  the  treads  of  wheels,  the  wheels  should  be  rejected. 

If  the  projection  A  is  pressed  against  inside  of  the  correspondiiig 
flange,  the  projection  Cresting  on  the  tread,  and  tbe  projection  F 
does  not  allow  the  projection  D  to  rest  on  its  corresponding  tread, 
the  wheels  should  be  r»jr  c't  d. 


> 


•  •>■-■■    '       ^.fi 

;  -  •  Fig-  2. -Standard  Check  Cage. 


Also,  if  F&Tti  D&re  pressed  against  the  flange  tread  of  wheel,  and 
C  does  not  come  in  contact  with  tread  on  account  of  E,  the  wheel 
should  be  rej  cted. 

If  £' and  C are  pressed  against  flange  and  tread,  anl  .ff^ extends 
beyond  the  outside  of  tread,  the  wheel  should  be  rejected. 

'The  same  if  /'and  D  are  pressed  against  flange  and  tread,  and  O 
extends  beyond  outside  of  tread. 

Your  committee  presents,  in  Fig.  3.  a  light  and  simple  form  of 
gage  for  mounting  wheels  symmetrically  on  the  axle.  This  gage 
has  been  in  practical  use  for  over  a  year  and  gives  very  satisfactory 
re-tults.  For  those  desiring  to  mount  new  wheels  froia  the  outside 
of  the  flange,  a  suitable  modification  can  readily  be  made.  In  the 
case  of  second-hand  wheels,  however,  it  is  the  opinion  of  your  com- 
mittee that  the  best  practical  results  will  be  obtained  by  mounting 
from  the  inside  of  flange,  and  it  is  also  the  opinion  of  some  of  the 
members  of  your  committee  that  the  above  remarks  are  equally  true 
in  the  case  of  new  wheels. 

The  committee  believes  that  the  best  results  will  be  obtained  by 
the  constant  use  of  the  proposed  Standard  Check  (iage,  at  three  or 
more  points  on  the  periphery  of  the  wheels  after  mounting,  as  a 
positive  guarantee  of  conformity  to  standards. 

Your  committee  desires  to  urge  upon  all  members  of  the  Associa- 
tion the  use  of  the  standard  maximum  and  minimum  tiange  eat^es 
as  a  test  requirement  for  all  new  wheels  purchased  before  fitting 
them  to  axles. 

In  conclusion,  it  would  summarize  its  recommendation  as  fol- 
lows : 

;■' .■•'■■;..' :•..       RECUMMENDATIONS. 

First.  That  a  stan-lard  reference  gage  for  mounting  wheels,  cov 
ering  the  standard  dimensions,  shown  in  Fig.  1,  be  adopted,  which 
shall  combine  the  present  check  gage  for  mounting  wneels,  shown 
in  Plate  12  of  189.5  Proceedings,  and  the  standard  wheel  gage, 
shown  in  Plate  7  of  same  year,  tne  new  combined  gage,  to  super- 
sede the  other  two.         .     ..  ,        .  «.  ,  .. 
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Fig.  3. -Cage  Recommended  for  Use  in  Mounting  Wheels  Equi-Distant  from  Centers  of  Axles. 


Secund,  Thak a  standard  check  gane  be  adopted  as  shown  in 
FiK.  2. 

Third.  That  a  eage  for  determining  the  center  of  the  axle  be- 
tween centers  of  journals  be  used. 

Fourth.  That  a  K^Ke  for  locacioG;  wheels  equi-distant  from  the 
center  of  axles,  as  shown  iu  Fig.  :{,  be  adopted  as  recommended 
practice. 

Fifth.  That  all  axles  be  carefully  centered  between  centers  of 
journals  prior  to  niountintf. 

Sijcth.  That  wheels  with  tlanges  worn  to  a  thickness  of  1 '.,  inches 
or  less  should  not  be  remounted. 

Siveiith.  That,  as  far  as  possible,  the  thickness  of  tlanges  of 
wheels  titled  on  the  same  axle  should  be  equal,  and  should  never 
vary  more  than  's  inch. 

Eij/hth.  Tliat  in  mounting  second-hand  wheels,  they  be  mounted 
to  the  standard  distance  between  inside  of  tlanges. 


Freight-Car   Doors  and  Attachments. 
F.  H.  Sori.K,  .T.  .1.  Ca.sky.  W.  J.    Kobkutsd.n,  B.   K.    Tii  )Mson, 

Tho.S.  FiLDKS.  Cn.VltLES  \V.\U(iHOI',  A.  J.   CitO.MWELL,    MoKK     Kllll- 
EltTs,  Committee. 

Your  committee,  aopDiiited  to  report  on  thelatsst  improvement? 
and  best  practice  in  freight-car  doors  and  attachments,  respectfully 
submits  the  following  data  derived  from  the  replies  to  circular  of 
inquiry,  indicating  the  kind  of  door  standard  to  the  several  roais, 
and  embodying  therein  the  latest  improvements  in  door  attach- 
ments: 

I.  Total  number  of  roads  replying  to  circular  2S,  representini< 
a74.4»4  cars. 

'£.  Standard  door  on   l^i  roads,  representing   Ifi.HlOcars,  "  Dan- 
ham." 
8.  Standard  door  on  It  roads,  representing  4(M)U  cars, 

4.  Standard  door  on  ;t  roads,  representing   7,h.')1  car*, 

5.  .Standard  door  on  1  road,    representing  17,4(>i»cars, 

6.  Standard  door  on  1  roid,    representing  ti.i'.iS  cars, 

7.  Standard  door  on  1  road,    representing  2i:<  cars, 
R  Standard  door  on  1  road,    representing   G.iVV)  cars, 
9   Standard  door  on  2  roads,  representing  JT.HVJ  cars, 

sliding  on  bottom  rail." 

lU.  Standard  door  on  :<  roads,  representing  :t3, 1:14  earn, 
top  hanger,  sliding  on  Hat  iron." 

II.  Special  safety  brackets  at  b3ttom  of  door  to  prevent  opening 
of  door  without  breaking  o' seal  are  standard  on  six  rojuls,  repre- 
senting KKj.'.W  cars. ' 

12.  .Special  design.s  for  door  fastenings. 

Vi.  All  but  three  of  the  iwcnty-eight  roads  employ  the  "batten" 
form  of  construction. 

Your  committee  does  not  understand  that  its  appointment  con- 
templates a  report  on  the  merits  of  any  particular  device,  or  that 
the  detail  for  recommended  practice  or  standard  door  should  be 
submitted.  As  covering,  however,  in  a  general  way,  the  special 
features  desirable  in  connection  with  an  ideal  freight-car  door  for 
box,  stock  and  other  clas.ses  of  freight-car  equipment,  your  commit- 
tee would  respectfully  recommend  that  : 

Fir.it.  The  door  should  be  so  constructed  as  not  to  be  liable  to 
bind  or  give  trouble  in  working  on  account  of  swelling  or  warping 
sligh'ly. 

S<e(/)id.  The  door  should  be  hung  at  the  top  with  no  rail  at  the 
bottom  which  can  be  bent,  and,  from  being  bent,  interfere  with  the 
free  running  of  the  door. 

'Third.  The  door  should  be  bung  so  as  to  move  readily  by  a  small 


'  Wagner." 

'  Moore." 

Safety." 

'  Kubaiik." 

Lone  Star  " 

''  Kanalv." 

••  Old  style 

Old  stvie 


amount  of  force  when  applied  either  at  the  bottom,  middle  or  at 
the  top. 

Fourth.  The  door  should  not  move  easily  enough  to  roll  back  and 
forth  by  the  alternate  forward  and  backward  jerks  that  the  car 
gives  in  n  freight  train. 

Fifth.  The  door  should  be  so  arranged  as  to  be  weather  and 
cinder  proof  at  the  top,  bottom  and  both  sides  when  closed. 

Sirth.  The  door  should  be  so  constructed  that  when  it  is  locked 
and  sealed,  it  would  be  impossible,  without  breaking  and  mutila  - 
ing  the  door,  to  pry  open  the  bftck  end  or  bottom  of  the  door,  so  as 
topermit  entrance  of  the  hand  or  hook  to  pull  out  portions  of  the 
lading. 

Serenth,  The  door  should  be  so  con.structed  that  if  the  lading 
presses  against  it  and  bulges  it  out  from  the  inside  when  it  is  closed , 
it  cannot  be  pressed  awav  from  the  car  so  at  to  swiuK  out  and  strike 
passins  trains  or  other  objects  at  the  side  of  the  tracks. 

Eighth.  The  door  should  be  so  cinstructed  as  to  make  it  abso- 
lutely proof  against  unhanging;  excepting  where  the  stop,  against 
which  it  rests  when  open,  is  removed  and  the  door  taken  olT  in  the 
resrular  way. 

yinth.  The  door  should  be  so  constructed  as  to  prevent  it  swing- 
ing out  when  in  its  closed  position,  even  though  all  of  the  bottom 
brackets  are  removed. 

Tenth.  The  door  should  be  so  constructed  as  to  be  proof  against 
swinging  out  when  in  its  closed  position,  incase  one  of  the  hangers 
should  be  broken  or  lost  otf. 

£/ecen</i.  The  door  should  have  such  a  style  of  locking  arraoge- 
meat  that  it  cannot  be  removed  or  tampered  with  from  the  outside, 
without  at  once  making  the  fact  known  to  the  seal  record  taker  as 
soon  as  he  sees  the  fastening. 

The  above  cDndition)  should  1)3  considered  as  applying  to  end 
doors  as  well  as  side  doors,  with  special  reference  to  locking  ar- 
rangements, which  should  hive  the  sams  or  equal  provisions  for 
sealing.  In  this  connection,  and  for  such  action  as  the  Association 
may  be  pleased  to  take,  a  communication  from  Mr.  John  T.  Dannis- 
ton.  President  Freight  Claim  Association,  is  submitted,  In  which 
he  asks  whether  this  Association  "could  adopt  a  resolution  request- 
ing that  all  roads  owning  cars  with  end  doors  would  m&ke  pro- 
vision thereon  that  they  could  be  sealed  on  the  outside,  so  that  a 
uroper  record  could  be  obtained  to  enable  the  freight-claim  agents 
in  handling  claims  to  properly  locate  the  liabilty  therefor." 

In  conclusion,  the  committee  would  refer  to  the  danger  to  life 
and  property  incurrel  in  the  handling  of  private  line  cars  equipped 
with  hinged  doors  swinging  outward.  In  the  opinion  of  the  com- 
mittee such  doors  are  much  more  dani;erous  to  passing  trains  than 
any  other  type  of  freight-car  door  extant.  Such  doors  are  inher- 
ently dangerous,  from  the  fact  that  if  unlatched  they  will  gravitate 
to  open  position  on  the  slightest  oscillation  of  the  car.  Again,  in 
many  cases,  they  swell  to  such  an  extent  as  to  prevent  them  from 
closing  properly.  The  fastenings  are  also  continually  getting  out  of 
order. 

The  committee  is  in  hopes  that  the  Association  may  take  8om3 
action  that  w^ill  prompt  the  private  line  people  to  the  adoption  of 
some  safer  form  of  door. 

Handholds  and  Height  of  Drawbars. 

This  report  is  simply  a  more  complete  presentation  of  the  prac- 
tices recommended  by  the  committee  as  desirable  and  conforming 
to  law,  which  was  outlined  in  a  statement  furnished  by  them  and 
issued  by  the  association  in  August  last.  That  statement,  together 
with  the  diagrams  accompanying  it,  can  be  found  in  our  issue  of 
September,  1895.— {Euitob.] 
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THE  ALTOONA 


SHOPS  OF  THE 
BAILBOAD. 
II. 


PENNSYLVANIA 


•  (Continued  from  Page  9'i.)       •  ,'   -  -. 

The  proceedings  of  the  two  conventioDs  held  in  Saratoga  in 
June  occupied  so  much  room  in  the  July  number  of  the  Ameri- 
can Engineer  as  to  crowd  out  the  second  article  on  the  Altoona 
Shops.  As  it  was  thought  that  this  could  be  written  better  on 
the  ground  than  from  notes  made  during  a  previous  visit,  a  second 
journey  was  planned,  partly  to  escape  the  heat  of  New  York  and 
to  enjoy  a  sojourn  among  the  hills,  where  Altoona  is  located,  and 
also  to  refresh  recollections  of  the  subjects  noted  in  a  previous 
visit.  Having  a  deci^ied  aversion  to  sleeping  cars  when  the  ther- 
mometer IS  in  the  neighborhood  of  the  nineties,  the  train  which 
leaves  New  York  at  2  P.  M.  was  chosen  for  the  journey.  At  that 
hour  the  thermometer  was  balancing  in  .he  vicinity  of  90  degrees 
or  above,  and  therefore  an  ordinary  coach  was  taken  at  JfTsey 
City  in  preference  to  a  drawing-room  car,  for  the  reason  that  the 
latter  are  apt  to  be  insufferably  hot  in  warm  weather  when  they 
are  run  in  vestibuled  trains.  In  coaches  windows  are  kept  open, 
and  a  circulation  of  air  is  thus  obtained,  whereas  in  drawing- 
room  cars  there  seems  to  be  some  reason  why  the  windows  must 
be  screened  if  they  are  opene<l,  and  ordinarily  there  are  only  a 
few  screens  for  the  many  windows.  The  coach  selected  was  im- 
mediately behind  the  dining  car  in  the  same  train.  A  brisk 
westerly  breeze  was  blowing  into  the  great  trainshed  in  Jersey 
City,  with  the  result  that  the  combined  odors  from  the  kitchen 
of  the  dining-car  were  wafted  into  that  behind  it.  This  is  often, 
and  was  then,  very  disagreeable  in  vestibuled  trains,  but  is 
fspecially  so  on  a  hot  day.  After  theorizing  about  bad  smells 
a  good  deal  the  conclusion  reached  is  that  there  are  a  great 
many  railroad  men  who  are  color-blind  in  their  noses.  As  evi- 
dence of  this  it  may  be  said  in  designing  drawing- 
room  and  sleeping  cars,  instead  of  putting  the  door 
of  the  smoking-room  toward  the  end  of  the  car,  they  are  often 
placed  so  that  they  face  toward  the  middle  of  it,  or  possibly  to- 
ward its  side,  so  that  when  a  current  of  air  enters  the  front  end 
door,  as  it  will  when  the  train  is  in  motion,  it  drives  the  smoke 
from  the  apartment  where  bad  cigars  are  consumed  and  worse 
stories  are  told,  into  the  middle  of  the  car.  In  the  much  vaunted 
but  viciously  ventilated  vestibuled  trains  a  carefully  conf^tructed 
conduit  is  provided  which  carries  the  bad  smells  and  the  foul  air 
from  one  end  of  the  train  to  the  other,  so  that  the  occupants  of 
the  rear  cars  must  breathe  a  sort  of  atmospheric  hash  consisting  of 
the  odors  of  tobacco,  multitudinous  smells  from  the  kitchen  and 
scullery  of  the  dining-cars,  the  exhalations  from  the  lungs  and 
bodies  of  washed  and  unwashed  travellers,  and  when  the  latter 
take  their  boots  off  the  air  literally  becomes  fetid.  This  conduit 
is  constructed  at  great  expense,  it  adds  largely  to  the  weight  of 
cars,  is  an  obstruction  in  getting  in  and  out  of  them,  makes  the 
train  harder  to  pull,  and  forms  a  sort  of  trap  for  coUeeting  microbes 
and  the  seeds  of  disease  and  death.  There  are  trains  of  this  kind 
which  also  run  out  of  the  Pennsylvania  station  in  Jersey  City,  the 
cars  of  which  are  marked  "  F.  F.  V.  Limited,"  which  connect 
with  some  of  the  Virginia  railroads.  A  traveller,  who  took  one 
of  these  trains,  and  found  the  ventilation  very  bad,  interpreted 
this  lettering  to  mean  "  fright-fully  ventilated."  Our  criticism  is 
that  vestibules  make  trains  very  warm  in  summer,  and  that  by 
preventing  the  escape  of  bad  air,  and  the  entrance  of  that  which  is 
pure  between  the  cars,  they  make  good  ventilation  more  difficult 
than  it  is  without  them;  that  ingress  and  egress  to  and  from  the 
cars  is  more  inconvenient  than  it  is  when  vestibules  are  not  used ; 


they  are  expensive  and  heavy,  and  the  advantages  do  not  com- 
pensate for  these  disadvantages.  Simple  gates  in  the  platforms 
would  make  the  passage  from  one  car  to  another  secure,  which 
is  all  that  seems  to  be  demanded. 

It  is  not  often  that  any  good  reason  can  be  found  for  criticising 
the  Pennsylvania  Railroad  cars.  There  is  though,  it  is  thought, 
good  ground  for  finding  a  little  fault  with  the  fastenings  of  the 
windows  and  blinds  in  some  ot  their  coaches.  In  the  first  place 
there  is  no  provision  made  for  holding  the  window  sash  or  the 
blind  in  any  position  in  which  it  may  be  desirable  to  have  it. 
There  is  but  one  stop  so  that  the  window  must  be  wide  open  or 
closed  entirely.  Often  it  is  desirable  to  have  the  sash  raised  only 
a  few  inches,  and  the  blind  lowered  part  way  to  keep  the  sun 
out,  but  not  to  obscure  entirely  the  view.  The  fault  with  the 
fastenings  is  that  some  of  them  will  not  fasten,  and  one  blind 
could  not  be  moved  at  all.  Surely  the  mechanical  genius  of  the 
Pennsylvania  Railroad  is  able  to  deviee  something  more  effective 
than  what  they  are  now  using.  Of  course  these  are  hard  times 
and  what  with  the  threats  of  free  silver,  bad  business  and  general 
distrust  we  probably  will  be  obliged  to  be  content  with  defective 
sash  locks,  at  least  for  the  present. 

After  emerging  from  Jersey  City  the  first  greeting  was  a  pro- 
longed whiff  of  bad  odors  from  the  manure  piles  on  the  meadows 
near  the  Pennslyvania  Railroad  shops.  One  cannot  help  but 
drop  a  word  of  sympathy  for  the  masters  in  charge,  and  the  men 
employed  in  these  shops  who  must  endure  the  stench  which 
exhales  perpetually  from  this  locality.  Happily  for  mankind  it 
becomes  accustomed  to  all  sorts  of  disftgreeable  things,  odors 
among  others,  and  our  friend  the  editor  of  the  Master  Mechanic 
intimates  that  I  e  enjoys  vile  perfumes  such  as  tob'^cco,  onions 
and  skunks,  and  seems  to  thinks  that  those  who  do  are  in  some 
sense  superior  to  those  who  do  not.  1  he  train  swung  through 
Newark  and  then  to  the  real  country,  which  God  made,  and  we 
soon  glided  to  the  leeward  of  a  hay- field,  with  rral  hay-cocks,  and 
the  aroma  of  new-mown  hay.  Thanks  to  Colonel  Waring,  the 
the  odor  of  the  streets  of  New  York  is  not  as  bad  as  it  was  in  the 
days  when  Tammany  held  sway,  but  even  now  the  metropolitan 
atmosphere  in  July  is  not  suggestive  of  perfume,  so  that  the 
smell  of  the  hay-field,  as  it  was  swept  into  the  windows  of  the 
car,  seemed  like  incense,  and  suggested  the  experience  of  long 
ago  when  hay-making  was  one  of  the  occupat-ons  of  the  writer 
and  he  was  free  from  the  drudgery  of  squeezing  ideas  out  be- 
tween the  nibs  of  a  pen.  How  fresh  and  grateful  the  country 
looks  to  one  who  sees  daily  little  excepting  bricks  and  mortar  ! 
In  some  of  the  fields  the  grain  was  freshly  cut,  the  com  just 
ready  to  burst  open  with  its  crown  of  glory,  the  grass  and  foliage 
in  its  full  midsummer  luxuriance,  and  every  tree  seemed  to  be 
clad  in  coronation  lobes  in  honor  of  us  poor  mortals  who  come  to 
look  upon  them.  Verily  those  of  us  whoie  daily  lives  are 
spent  apart  from  these  glories,  of  which  nature  is  so  lavish,  lose 
much  that  makes  life  worth  living. 

The  2  P.  M.  train  is  a  fast  one,  so  we  wer«  whirled  through 
Elizabeth,  with  its  new  elevated  railroad  above,  and  clear  of  the 
the  New  Jersey  Central  crossing  where  for  so  many  years  the  only 
guardian  angel  who  stood  between  death  and  thousands  of  people 
who  traveled  on  the  two  roads  was  a  faithful  Irishman  with  a  red 
flag  by  day  and  a  red  light  by  night.  Happily  the  danger  of  this 
grade  crossing  is  now  non-existent,  and  the  traveler  who  knew  of 
it  is  no  longer  obliged  to  hold  his  breath — as  some  of  us  did— 
every  time  we  reached  this  dangerous  intersection  of  two  roads. 
Rahway  came  and  vanished.  New  Brunswick,  with  the  quiet 
college  shades  in  sight  of  the  road,  as  we  whirled  past  the  old 
superannuated  station:  Princeton  Junction,  with  the  tre»^  and 
spires  and  towersof  the  seat  of  learning  in  view,  in  the  hazy  dis- 
tance, all  robed  in  the  panoply  of  midsummer.  To  a  person  who 
has  traveled  for  nearly  half  a  century  by  rail  between  New  York 
and  Philadelphia,  it  is  a  little  unexpected  to  pass  through  Tren- 
ton without  being  delayed,  and  without  stopping  or  being  greeted 
with  the  cry  of  peripatetic  train  boys  of  "fried  oysters  and  ham 
sandwiches."  The  train  on  this  occasion  did  not  stop.  Trenton 
ie  the  seat  of  Jersey  politics  and  potteries.  The  train  crossed  the 
Delaware  River  quickly  on  the  strong  iron  bridge,  which  recalled 
the  old  creaky  wooden  stnicture  which  years  ago  occupied  this 
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place  and  bad  to  be  crossed  at  reduced  speed,  and  also  brouRht  to 
mind  that  it  was  not  very  far  from  the  site  of  the  bridge  that 
Washington  made  that  celebrated  crossing  of  the  Delaware  on  a 
Christmas  eve,  the  sequel  to  which  was  of  such  momentous 
consequence  to  all  of  us. 

On  the  Pennslyvania  side  of  the  Delaware  the  canal  and  slow- 
moving  boats  was  suggestive  of  the  pait,  and  a  number  of  bicyles 
and  riders  on  the  tow-path  were  indicative  of  the  present.  The 
contemplative  canal-boat  and  the  ruminant  mules  made  a  strong 
contrast  with  the  alertness  of  the  riders  as  they  appeared  in  the 
shaded  path  which  would  have  made  a  good  subject  for  a  picture 
representing  the  past  and  the  present. 

In  Pennsylvania  the  well-cultivated  fields  were  soon  in  view  ; 
there  were  more  hay  and  gram  fields,  luxuriant  corn,  market 
gardens,  green  trees — beauty,  fragrance  and  delight.  The  out- 
lying suburbs  of  Philadelphia,  which  extend  almost  all  the  way  to 
Trenton,  with  their  shops  and  factories,  looked  warm  and  uncom- 
fortable in  the  July  temperature ;  but  the  air  of  comfort  of  many 
of  the  residences  is  unmistakable.  The  outlying  portions  of 
Fairmount  Park  were  soon  reachetl  with  its  pathetic  bronze  statue 
of  the  wounded  lioness,  below  the  railroad  the  Zoological  Gardens, 
the  Art  Gallery — a  reminder  of  the  Centennial  Exhibition— which 
it  seems  impossible  could  have  been  held  twenty  years  ago,  and 
then  a  brief  stop  in  the  Philadelphia  depot,  which  was  hot  and 
stiflmg,  and  after  the  seats  were  reversed  the  train  was  again 
headed  westward. 

A  glimpseof  the  well-equipped  repair  shops  of  the  Pennsylvania 
road,  a  rather  smoky  and  dusty  ride  through  the  long  yard,  where 
there  is  an  ascending  grade,  extending  for  some  miles  beyond, 
and  we  come  to  the  matchless  suburbs  of  Philadelphia,  where  her 
well-to-do  people  have  made  their  homes. 

A  touch  of  tropical  luxuriance  seems  to  be  apparent  here,  if 
we  compare  the  foliage  and  the  landscape  with  that  east  of  the 
Delaware  River.  The  ground  west  of  Philadelphia  is  beautifully 
rolling,  with  groves  of  magnificent  trees — oaks,  chestnut  and 
walnut.  Some  kinds  apptear  here,  such  as  the  catalpa,  Lombardy 
poplar,  tulip-tree,  sassafras,  etc.,  which  are  not  common  in  New 
Jersey.  Truly  it  is  a  goodly  land,  and  those  old  companions  of 
William  Penn  acted  wisely  when  they  placated  the  Indians  and 
took  up  their  residence  here.  The  wealth  of  Philadelphia  has 
been  lavished  on  thi.x  region.  For  a  distance  of  20  miles  or  more 
from  the  city  there  is  a  continuation  of  beautiful  houses  with 
ornamental  grounds  which  nature,  art  and  a  protective  tariff 
have  combined  to  beautify.  Many  of  the  officers  of  this  great 
road  live  in  these  places,  and  every  facility  forgetting  to  and  from 
their  homes  is  given  to  the  residents.  Beautiful  and  conveniest 
stations  are  located  all  along  this  portion  of  the  line,  and  if  the 
highest  achievement  of  man,  as  it  is  said  to  be,  is  the  creation  of 
beautiful  and  happy  homes,  the  residents  here  have  certainly  ac- 
complished part  of  that  end. 

On  the  date  of  the  journey  which  is  here  described  the  coun- 
try was  at  its  best.  Recent  rains  had  developed  the  foliage  of 
the  trees,  the  grass  and  the  crops  to  their  full  perfection,  and  the 
heat  of  summer  had  not  yet  parched  or  withered  any  of  them 
excepting  the  new  mown  hay.  To  a  tired  journalist  baked  and 
parched  like  a  ball  of  pop-corn,  and  wearied  by  a  metropolitan 
struggle  for  existence,  the  walks,  verandas,  nooks  and  shady 
places  and  well-made  roads  looked  exceedingly  attractive.  What 
capacity  for  work  such  daily  refreshment  must  give,  what  con- 
tentment and  felicity  must  come  if  the  household  in  such  houses 
accords  with  their  extem&l  ap{>earance. 

After  the  top  of  the  long  grade  was  reached  the  shower  of  cin- 
ders was  less  copious  and  exasperating.  The  magnificent  view 
of  Chester  Valley  was  then  revealed  from  a  high  ridge,  which 
had  been  gradually  ascended  from  Philadelphia.  It  would  re- 
quire the  descriptive  powers  of  .Sir  Walter  Scott  or  Ruskin  to 
do  it  justice.  Here  the  suburban  residences  of  city  people  are  no 
longer  seen  and  the  homes  of  the  true  rural  residents  of  Pennsyl- 
vania are  indigenous.  The  land  seems  to  exude  fertility  and  fat- 
ness, and  prosperity  and  comfort  are  apparent  everywhere.  In 
one  of  the  fields  a  reaping  machine  was  sweeping  away  the  golden 
grain,  a  wagon  with  a  typical  team  of  Pennsylvania  horses  and 


attendants,  fat  as  the  horses,  in  a  grayish  afternoon  sunshine,  the 
distant  hills,  hazy  and  soft  in  their  outline  by  reason  of  a  light 
veil  of  cloud  which  hung  over  it  all  made  a  beautiful  scene.  But 
the  accusation  of  an  attempt  at  fine  writing  will  hold  if  this  vein 
is  continued,  and  as  this  article  is  intended  to  be  descriptive  of 
railroads,  and  not  beautiful  scenery  or  Pennsylvania  farms  it 
must  be  enough  to  say  that  the  train  glided  on  and  on  contin- 
uously, with  only  a  slow  up  at  a  junction,  from  Philadelphia  to 
Harrisburgh,  through  the  surpassingly  fertile  and  well-cultivated 
farms  of  Chester  and  Lancaster  Counties,  than  which  there  is  per- 
haps no  richer  farming  land  in  the  world.  A  brief  stop  in  Har- 
risburgh after  nightfall  and  the  train  again  .sped  its  way  west- 
ward. A  comfortable  dinner  in  the  dining  car  followed,  but 
observation  of  the  landscape  was  shut  off  by  the  darkness. 
Dining  might  be  called  an  excercise  of  introspection,  and  to  that 
an  hour  was  devoted  satisfactorily.  About  as  much  more  time 
elapsed  and  the  elbctric  lights  about  the  Juniata  shops  came 
in  sight ,  and  we  were  soon  comfortabi  j  housed  and  roomed  at  the 
Logan  House.  Nothing  which  would  interest  our  readers  elafised 
between  then  and  the  next  morning,  escepfing  that  appoint- 
ments were  made  to  visit  the  shops  and  plans  were  formed  for 
seeing  and  hearing  whatever  could  be  learned  and  observed  that 
would  be  likely  to  interest  the  reader  and  the  writer. 

•       ■■'-■:   V  -^ '■-.-:    ■-.  \  ■  •■•,■-•.:•.■■:■        . 

CLASS  L  ENGINES.    '- 

Our  first  article  on  the  Altoona  shojts  contained  a  view  made 
from  a  photograph  of  one  of  the  recently  built  Clas.s  L  en- 
gines, with  a  view  taken  at  the  same  time,  and  on  the  same 
plate  of  a  class  G  engine,  built  in  1873.  which  showed  in  a  very 
striking  way  the  difference  in  size  and  appearance  of  the  two 
engines.  It  was  then  promised  that  a  fuller  description  of 
the  most  recent  of  these  would  be  given.  Through  the 
courtesy  of  the  able  head  of  the  department  of  mechanical  en- 
gineering at  Altoona  we  are  able  to  give  the  a  diagrammatic  view 
on  page  168  of  one  of  these  engines,  of  which  some  thirty  or 
more  have  been  built,  and  which  are  giving  excellent  service, 
and  we  are  also  indebted  to  the  same  source  for  the  following 
data  concerning  them : 

Their  cylinders,  as  will  be  seen  from  the  diagram,  are  18^  by 
26  inches ;  the  driving  wheels  are  80  inches  in  diameter  ;  the 
grates  10  feet  long,  and,  as  the  firebox  is  on  top  of  the  frames, 
the  width  inside  is  about  42^  inches;  the  barrel  of  the  boiler  is 
smallest  next  to  the  smokebox,  where  it  is  60  inches  diameter, 
from  which  it  tapers  backward  to  a  point  about  midway  between 
the  smokebox  and  firebjx,  where  the  tapered  portion  unites  with 
a  cylindrical  ring  or  plate  68  inches  diameter.  The  location  of 
the  dome,  etc.,  can  be  understood  more  easily  from  the  diagram 
than  it  could  be  from  a  description. 

The  fire-box  is  of  the  Belpaire  type,  in  the  construction  of 
which  some  important  improvements  have  been  made.  The 
crownaheet  is  flat  and  horizontal  both  longitudinally  and  trans- 
versely.  In  order  to  allow  of  the  upward  expansion  of  the  crown 
Btaybolts  at  the  front  end  the  two  front  rows  and  some  of  the 
ack  stay  bolts  are  fastened  to  the  top  plate,  as  shown  in  the  sec- 
tional view  Fig.  1  herewith,  from  which  it  will  be  seen  that  a 
brass  thimble  is  screwed  into  the  roof  plate  from  the  outside  and 
the  staybolt  passes  up  through  this  without  being  screwed  into 
it.  A  nut  screwed  on  the  top  end  of  the  bolt  rests  on  a  spheri- 
cal washer,  which  has  a  bearing  to  correspond  on  the  top 
of  the  thimble.  A  cap  which  covers  the  end  of  the  bolt  and  its 
nut  is  then  screwed  in  an  external  thread,  on  the  thimble  and 
serves  to  make  this  fastening  steam  tight.  The  illustration  shows 
that  the  bolts  are  free  to  move  upward,  when  the  firebox  is  first 
expanded  by  the  heat,  and  they  are  thus  relieved  of  undue  strains 
from  this  cause.  When  the  shell  becomes  heated  it  expands  and 
thus  brings  the  washers  to  a  bearing  on  the  thimble.  The  ends 
of  the  bolts  are  riveted  over  the  nuts,  so  as  to  prevent  them  from 
unscrewing.  The  lower  ends  of  the  crownstays  are  screwed  into 
the  crownsheet,  but  have  button-shaped  heads  below  the  sheet, 
with  rounded  fillets  between  the  heads  and  the  threads  on  the 
bolt.  Square  heads  are  forged  on  the  lower  ends  of  the 
bolts     to    screw     them     in,    but     these    are    cut    off    after 
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the  bolts  are  in  their  position.  The  other  crown 
I)oU8  have  similar  fastenings  in  the  crownsheet,  but  are  screwed 
into  the  roof-plate  and  have  a  cap  nut  on  the  outside.  The  stay- 
liolts  on  the  sides  of  the  firebox  are  located  as  nearly  horizontal 
us  was  practicable  to  permit  the  inside  and  outside  plates  to 
expand  and  contract  as  freely  as  possible  without  sttaining  the 
liolts.  The  strains  to  which  such  bolts  are  subjected  when  they 
stand  at  a  considerable  angle  to  a  horizontal  line  has  been  re- 
peatedly pointed  out,  but  notwithstanding  that  fact,  the  vicious 


Figi  1.— Expansion  Staybolt. 

practice  of  so  arranging  staybolts  is  still  continued  in  many 
cases.  The  transverse  rods  over  the  crownsheet,  which  are  so 
essential  in  the  Belpaire  boiler,  are  screwed  into  the  plates  and 
have  an  ordinary  nut  on  the  inside  and  a  cap  nut  outside. 

The  water  space  on  the  sides  and  ends  of  the  firebox  is  four 
inches  wide,  but  the  outside  shell  at  the  front  end  of  the  firebox 
is  swelled  out  to  the  diameter  of  the  largest  ring  of  the  barrel  of 
the  boiler.  The  square  portion  of  the  outside  shell  above  the 
crownsheet  is  somewhat  narrower  than  than  the  largest  diam- 
eter of  the  shell  so  as  to  give  as  much  room  between  it  and  the 
cab  as  possible.  What  may  be  called  the  swollen  protuberance 
of  the  side  sheets,  back  of  the  tubesheets,  is  gradually  narrowed 
or  "runs  off  to  nothing"  at  the  back  end  of  the  firebox.  The  ob- 
ject of  this  lateral  extension  of  the  side-plates,  back  of  the  tube- 
sheet,  is  to  give  a  convenient  connection  with  the  barrel  of  the 
boiler,  but  chiefly  to  give  more  water  space  between  it  and  the 
firebox  at  this  point. 

The  mud  ring  is  double  riveted  all  around.  The  radii  of  its  in- 
side corners  are  three  inches.  This  permits  the  use  of  a  number 
of  rivets  in  each  comer  extending  all  the  way  through  the  metal 
of  the  ring.  The  outside  contour  of  the  angles  of  the  mud  ring  are 
described  from  the  t'ame  center  as  the  inside  corners  are.  The 
through  rivets  must  therefore  be  radial  to  the  inside  and  outside 
curves,  and  their  outside  ends  are  necessarily  further  apart  than 
the  inside  ones  are.  Patch  bolts  are  therefore  screwed  into  the 
ring  and  pass  through  the  external  plates  between  the  through 
rivets.  The  inside  end  plates  have  flanges  to  conform  to  the  cor- 
ner of  the  mud  ring.  The  comers  of  the  plates  are  reduced  in 
rasius  as  they  rise  above  the  mud  ring  and  the  flanges  are  made  to 
correspond  thereto. 

The  diagonal  braces  which  are  used  to  strengthen  the  ends  of 
the  firebox  shell  are  attached  to  the  flanges  of  trough  or  channel 
shaped  plates  riveted  to  the  ends  of  the  external  shell.  The  same 
sort  of  attachment  is  used  on  the  roof  for  thin  braces.    They  have 


the  advantage  not  only   of  providing  a  good   fastening  for  the 
braces,  but  of  stiffening  the  plates  to  which  they  are  riveted. 

The  front  plate  of  the  shell  of  a  Belpaire  firebox  is  difficult  to 
flange,  and  has  been  regarded  as  a  serious  objection  to  the  use  of 
this  type  of  bt^'iler.  In  these  engines,  instead  of  making  it  of  one 
piece  it  is  made  in  two.  The  lower  part  is  made  in  one  piece,  and 
extends  up  on  the  sides  to  within  about  six  or  eight  inches  of  the 
center  line  of  the  boiler.  The  top  portion  is  also  made  in  a  separate 
piece  and  extends  down  on  the  sides  to  within  about  the  same 
distance  of  the  center  line.  The  cylindrical 'plate  which  forms 
the  back  ring  of  the  barrel  of  the  boiler  is  then  cut  so  as  to  con- 
nect these  two  sections  of  the  end  and  to  the  side  plates  of  the 
shell. 

The  horizontal  seams  are  all  made  with  butt-joints  quadruple 
riveted.  The  outside  covering  plates  are  6  inches  wide  and  the 
inside  ones  12  inches  by  {  inch  thick. 

The  smoke-box  extension  is  made  of  a  separate  plate  from  the 
main  part  of  the  box.  The  latter  has  a  wrought  iron  ring  at  the 
front  end  to  which  the  extension  is  bolted.  This  is  done  so 
that  it  can  be  removed,  which  is  often  desirable  when  work  must 
be  done  in  the  smokebox.  \.  : 

The  inside  arrangements  of  the  smokpbox  were  designed  by 
Mr.  Wallace,  of  this  road,  and  of  this  we  expect  to  publish  an  en- 
graving before  long. 

Elspecial  attention  has  been  given  to  facilities  for  washing  out 
these  boilers.  With  this  in  view  besides  the  ordinary  wash-out 
holes  in  lower  portion  of  the  firebnx,  three  holes,  with  caps  bolted 
over  them  are  placed  in  the  under  side  of  the  barrel  conveniently 
located  in  Its  length.  The  front  and  back  holes  are  3  in.  in 
diameter,  and  the  middle  one  6  in.  Two  three-inch  holes  are  also 
placed  on  top  of  the  barrel,  back  of  the  front  tubesheet,  and  two 
in  the  angles  on  each  side  of  the  top  of  the  firebox  shell,  one  pair 
being  h<>ar  the  front  on  one  side  and  the  other  pair  near  the  back 
on  the  other  side.  Observation  has  taught  in  Altoona,  as  it  prob- 
ably has  elsewhere,  that  an  important  element  in  keeping  boilers 
clean  is  to  have  sufficient  force  to  the  stream  of  water  which  is 
used  in  washing  out  the  boilers.  Special  attention  is  now  given 
to  this,  and  better  facilities  are  being  provided  to  furnish  a  water 
Supply  of  adequate  pressure  for  this  purpose. 

The  grates  used  in  the  class  L  engines  are  of  the  finger-bar 
shaking  type.  The  bars  or  shafts  extend  transversely  across  the 
firebox,  the  fingers  being  10  inches  long  measured  from  the  end  of 
one  to  the  end  of  that  opposite  to  it.  The  bars,  and  the  spaces 
between  them,  are  i  inch  wide.  At  the  front  end  of  the  firebox 
there  are  two  dead  plates  which  occupy  33  inches  measured  in  the 
direction  of  its  length,  and  back  of  these  is  a  perforated  drop  plate 
14  inches  wide  which  can  be  turned  so  as  to  dump  the  fire  into 
the  ashpan.  The  grate-bars  are  carried  on  bearing  bars  of  the 
usual  form,  bolted  by  lugs  to  the  bottom  of  the  mud  ring.  Special 
pains  have  been  taken,  of  late,  by  the  authorities  in  Altoona,  to 
close  up  all  opienings  around  the  sides  of  the  firebox  so  as  to  ex- 
clude cold  air  from  entering  at  such  places.  The  object  of  this  is 
twofold,  one  to  keep  the  cold  air  away  from  the  fire-box  plates, 
and  next  to  keep  the  fire  away  from  them,  as  contact  with  th« 
cold  plates  always  has  the  effect  of  checking  combustion.  In  »he 
class  of  engines  which  is  here  described  the  bearing  bars  stand 
away  from  the  sides  of  the  firebox.  In  order  to  close  the  crevices 
which  are  thus  left,  cast-iron  blocks  are  made  which  fit  in  between 
the  bars  and  the  plates,  and  with  a  sort  of  fiange  or  head  which 
laps  over  the  top  of  the  bar.  These  blocks  are  simply  dropped 
loosely  into  the  spaces  referred  to,  and  the  fianges  or  heads  close 
the  openings.  In  some  other  classes  of  engines  inclined  platfs 
are  fastened  to  the  mud-ring  and  bear  against  the  sides  of  the 
firebox,  and  have  joints  formed  by  grooves  in  the  plates  filled 
with  asbestos.    This  makes  them  almost  air-tight. 

The  check  valves  are  of  a  pattern  designed  by  Mr.  WMIliam 
Wright,  chief  draftsman,  and  are  inside  of  the  boiler.  The  valve 
itself  is  of  a  simple  conical  mushroom  pattern,  attached  to  a  seat 
which  is  removable  from  the  outside.  Any  injury  to  the  feed  pipes 
outside  would  not  disturb  the  valve.  The  horrible  accident,  which 
occurred  at  Pittsburgh  a  good  many  years  ago,  when  a  whole  car 
full  of  passengers  were  scalded,  many  of  them  fatally,  by  the 
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water  which  escaped  fiom  the  check  valve  of  an  engine,  which 
ran  into  the  rear  end  of  a  standing  train,  has  led  to  the  general 
adoption  of  inside  checks  on  the  Pennsylvania  road.  The  exam- 
ple should  be  followed  by  other  companieii.  Another  feature, 
which  has  been  adopted  for  greater  security  against  such  acci- 
dents, is  cast-iron  brackets  for  running  boards.  These  are  made 
very  strong  where  they  are  bolted  to  the  boiler,  but  the  projecting 
part  is  made  with  only  strength  enough  to  support  the  loads  which 
they  must  carry.  A  comparatively  slight  blow  will  break  off  such 
a  bracket  tnd  leave  the  attachments  to  the  boiler  intact,  whereas* 
if  a  heavy  wrought-iron  bracket  is  used,  it  ie  apt  in  a  collision  to 
pull  out  the  bolts  by  which  it  is  fastened  to  the  boiler,  and  allow 
the  steam  or  hot  water  to  escape. 

The  long  runs  which  are  now  required  of  passenger  engines 
make  it  necessary  to  give  especial  attention  to  the  oiling  arrange- 
ments. Of  course,  ample  bearing  surfaces  are  a  great  help  to 
lubrication.  The  links  in  the  engines  here  described  are  made 
three  inches  wide,  and  they  are  so  made  as  to  provide  suitable 
attachments  for  oil  cups  for  oiling  the  pins,  by  which  the  rods 
are  attached.  Separate  oil  cups  are  also  attached  to  the  link 
hangers.  The  blocks  instead  of  being  made  with  the  flanges  on 
one  side  solid  with  the  block,  and  a  loose  plate  on  the  other,  are 
both  loose  so  that  when  they  are  worn  they  can  be  reversed  from 
one  side  to  the  other.  They  are  fastened  with  two  bolts  and  two 
studs. 

The  croHsheads  and  guides  of  these  engines  are  of  a  new 
design  by  Mr.  Vogt,  Mechanical  Engineer,  which  we  hope 
to  illustrate  in  a  future  number. 

The  piston-rods  are  fastened  to  the  crossheads  with  a 
somewhat  obtuse  taper  and  with  a  bearing  against  the  end  of  the 
rod.  A  rather  "cute"  expedient  is  adopted  in  making  the  slots 
in  the  piston-rods  and  crossheads.  The  key  is  of  course  tapered, 
and  its  back  edge  must  bear  against  the  rod  to  force  it  into  the 
socket,  and  its  front  edge  must  rest  against  the  crosshead.  The 
slot  in  the  rod  is  therefore  cut  square  with  the  outside  of  the 
tapered  portion  of  the  rod,  and  consequently  conforms  with  the 
tapered  form  of  the  key.  The  form  of  the  oack  edge  of  the  key 
slot  in  the  rod  does  not  matter  because  the  key  don't  touch  it. 
The  slot  in  the  crosshead  is  made  square  with  the  axis  uf  the  rod, 
and  coincides  with  the  back  edge  of  the  key,  which  stands  verti- 
cal. The  form  of  the  front  edge  of  the  key  seat  in  the  croeshead 
is  of  no  consequence  because  the  key  don't  bear  against  it.  It  is 
therefore  not  necessary  to  make  either  of  the  slots  tapered,  which 
saves  considerable  work. 

The  rockers  also  have  some  peculiarities.  They  are  made  of 
wrought  iron,  the  shafts  being  4  inches  in  diameter.  Between  the 
two  arms  are  two  collars  which  divide  the  shaft  into  three  parts, 
the  two  outer  ones  alone  being  used  as  bearings,  which  work  in 
bronze  bushings  made  in  two  parts  and  held  in  the  rocker-boxes. 
The  collars  provide  additional  end-bearings  to  resist  the  wear  of 
the  rockers  in  that  direction. 

To  avoid  the  awkwardness  of  making  and  of  handling  the  lift- 
ing shafts  when  the  arms  are  all  forged  on,  the  verticnl  arm  is 
made  separate  from  the  shaft.  A  circular  flange  is  made  on  the 
end  of  the  shaft  and  is  turned  up  with  it.  The  arm  is  then  bolted 
to  it  with  six  bolt«. 

The  main  and  coupling  rods  are  fluted,  the  "big-end,''  as  our 
English  friends  call  the  main  stub-end,  is  of  the  forked  pattern, 
and  the  coupling  rods  have  solid  ends  and  bushings. 

One  of  the  appliances  which  is  used  on  these  and  other  passen- 
ger engines  on  this  road  is  the  Moran  flexible  steam  joint  between 
the  engine  and  tender,  for  conducting  steam  for  heating  the  cars, 
from  the  locomotive  boiler  to  the  train.  This  is  shown  in  Fig.  3, 
which  is  a  view  taken  from  near  the  ground  looking  upward 
from  the  engine  toward  the  tender.  The  device  consists  of  a  sys- 
tem of  ball  joints  and  pipes  which  form  a  flexible  steam-tight 
connection,  to  take  the  place  of  rubber  hose.  Fig.  4  represents 
an  external  view  of  one  of  these  ball  joints,  and  Fig.  S  is  a  sec- 
tional view.  The  principal  feature  in  this  joint,  and  which  has 
made  it  successful  when  other  joints  have  failed,  is  that  it  is 
made  with  s  certain  amount  of  play  or  looseness,  and  it  becomes 
steam-tight  by  the  internal  pressure  bringing  the  spherical  sur- 
faces in  contact  with  each  other,  and  holding  them  thus,  so  long 
as  there  is  any  pressure  in  the  pipes.  When  there  is  not,  there 
of  course  is  no  occasion  for  the  joint  being  tight.    A  relief  valve 
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Fif.  3.-Moran  Flexible  Steam  Joint  Between  Engines  and  Tenders  on  Pennsylvanin  Railroad- 


is  shown  in  th«  low  er  part  of  Fig.  5,  which  consiels 
of  a  ball  which  is  raided  by  a  spiral  spring  below  it. 
When  there  is  pressure  in  the  pipes  this  ball  is  pressed 
down  and  on  the  seat  below  it  is  then  tight,  but  when 
the  pressure  is  released  the  spring  raises  the  ball  and 
allows  any  condensed  water  in  the  pipes  to  escape. 
Referring  to  Fig.  3,  ^  is  a  ball  joint  connected  to  a 
fixed  pipe  in  the  engine.  £  is  a  similar  movable  joint, 
which  is  suspended  by  links  C  from  a  trolley  above, 
which  has  a  certain  amount  of  longitudinal  movement 
to  compensate  for  that  between  the  engine  and  tender. 
£>  is  a  third  ball  joint  attached  to  a  fixed  pipe  on  the 
tender,  which  extends  backward  and  conntH:ts  with 
the  train  behind  it.  A  and  B  are  connected  together 
by  a  pipe  E,  and  B  and  Z)  by  a  pipe  F.  A»  the  latter 
stands  crosswise  and  as  B  can  move  longitudinally, 
and  all  the  joints  are  flexible,  it  is  obvious  that  this 
form  of  connection  can  adjust  itself  to  any  position 
that  the  engine  and  tender  can  assume  on  the  track 
when  coupled  together.  This  system  of  connecting 
pipes  has  been  made  a  standard  on  the  Pennsylvania  - 

road,  and,   it  is  reported,  is  working  very  satisfac- 
torily, after  a  test  of  several   years'  actual  service. 
The  spherical  portions  are'  made  of  cast-iron  and  no  difficulty 
is   experienced    in    keeping    them    tight.      The    manufacturers 
are  the  Moran  Flexible  Steam  Joint  Company,  of  Louisville, 
Ky. 

In  designing  the  cylinders  of  these  engines  care  was  taken  to 
keep  the  steam  pipes  separate  from  the  exhaust  pipes,  so  as  to 
avoid  the  cooling  effect  of  the  latter  on  the  live  steam.  Ample 
provision  was  also  made  for  draming  both  the  steam  and  exhaust 
pipes.  A  cock  is  connected  with  the  operating  mechanism  of  the 
cylinder  cocks,  so  that  before  the  latter  are  opened  the  steam 
pipe  can  be  drained,  and  it  is  kept  open  as  long  as  the  cylinder 
cocks  are. 

The  driving  springs  as  shown  by  the  diagrammatic  view  are 
underhung,  the  firebox  oeing  on  top  of  the  frames.  Liberal 
sized  steps  are  provided  on  both  the  engine  and  tender,  with  very 
conveniently  located  handholds  on  both.  The  arrangement  of 
throttle  lever  is  a  little  peculiar.    As  will  be  seen  from  the  dia- 


Fig.  5.    V;...;--"-  Fig.  4.' -I^i  ;;.■.;;- 

Vl««rt  of  Moran  Flexible  Steam  Joint 

grammatic  view,  there  is  the  usual  throttle  lever  back  of  the  fire- 
box. As  the  engineer  occupies  a  position  on  the  side,  it  is  de- 
sirable to  have  the  lever  farther  forward.  A  horizontal  shaft, 
shown  in  the  diagram,  is  therefore  placed  on  the  top  of  the  fire- 
box, which  has  a  vertical  arm  located  in  the  transverse  center  of 
the  engine,  and  is  connected  with  the  throttle  lever  by  a  rod. 
On  the  outer  end  of  the  shaft  there  is  a  pendent  lever,  with  a 
cranked  handle  or  the  engineer. 

The  appearance  of  these  engines  is  very  impressive.  As  shown 
in  the  diagram,  the  centers  of  the  boilers  are  107i  inches  above 
the  rails.  They  are  of  large  diameter,  so  that  the  body  of  the 
machine  is  high  and  the  Belpaire  firebox  adds  to  the  massiveness 
of  its  appearance.  The  engines  have  been  doing  excellent  service 
and  reflect  much  credit  on  the  designer.  As  mentioned  in  our 
first  article,  they  weigh  134,500  pounds,  and  carry  18.5  pounds  of 
steam  pressure  per  square  inch. 

{To  he  continued.) 
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Vauclain  Compound  Passenger  Locomotive  for  ChicagOi  Milwaukee  &  St.  Paul  Railway. 


Vauclain  Compound  Passenger  Engines  for  the  Chicago,  Mil- 
waukee &  St.  Paul  Bailway. 

The  Baldn-in  Locomotive  Works  have  recently  delivered  to  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  two  powerful  passenger 
locomotives  desiKned  for  service  between  Chicago  and  Milwaukee. 
The  road  has  a  number  of  heavy  and  fast  passenger  trains  between 
the  two  cities,  and  we  believe  that  these  engines  are  expected  to  be 
able  to  cover  the  distance  of  85  miles  in  about  \}{  hours  when  haul- 
ing these  trains.wbich  often  comprise  ten  heavy  cars.  This  does  not 
at  firat  tieem  to  l>e  as  remarkable  a  performance  as  it  really  is,  but 
when  it  is  stated  that  the  first  four  miles  out  of  Chicago  is  through 
a  thickly  populated  district  and  is  obstructed  by  numerous  grade 
crossings,  so  that  10  minutes  are  allowed  for  this  distance,  it  is  clear 
that  excellent  work  must  be  done  for  the  remainder  of  the  journey. 

From  the  accompanying  engraving  it  will  be  seen  that  the  en- 
gines are  four-cylinder  Vauclain  compounds,  and  in  general  ar- 
rangement of  running  gear  resemble  some  other  express  engines 
recently  built  by  the  Baldwin  Works.  The  engines  are  remarkable 
for  their  great  boiler  power,  there  being  ^,244.5  square  feet  of  heat- 
ing surface  and  30.2  square  feet  of  grate  area  in  each.  The  principal 
dimensions  are  as  follows  : 

Gagreof  road 4  feet  smncbes 

Cinder,  diameter {l.P.1|.    Stroke  26 

DrI  vinK  wheels 78  inches  diameter 

Toinl  wheel  base 25  feet  8  inches 

Uigid       "       '•    13    "    9 

DtivinsT    "        "     6    "    9       " 

WeiRbt,  total 140,700  pounds 

o"!  drivers  71.0no       " 

■•  trallinn  wheels 29.100 

••  truck 40.U00 

Koller  diameter 80  inches 

Number  of  tubes 264 

Diameter  of  tubes ..  2  inches 

l.enK'b  of  tubes 15  feet 

Fire-box,  lenutt 103A  Inches 

width 12^     •• 

deoth  /7m  inches  front 

■^     169         ••       back 

Heating  surface,  firebox 171  Mjuare  feet 

tntMs 2,073.5 

total  2,244.5 

DririoK  wheels,  diameter 78  inches 

Truck  wheola  diameter .   36  inches 

■•     jonrnals 5M  inches  by  to  Inches 

Trailing  wheels,  diameter  54       " 

jonrnals        7  inches  by  12       " 

Tender  tank  capacity 4.50)  gallons 

"       wheels,  diameter 33  inches 

Journals 4M  Inches  by  8 

On  July  10,  one  of  these  engines  (No.  839)  made  a  good  run  from 
Chicago  to  Milwaukee.  It  pulled  train  No.  2^,  which  leaves  Chicago 
at  3  p.  m.  and  has  a  schedule  time  of  1  hour  and  65  minutes.  Two 
stops  are  made  by  this  train,  one  at  Western  Union  Junction  and 


the  other  at  National  avenue  in  the  outskirts  of  Milwaukee. 
On  the  trip  alluded  to  the  train  consisted  of  14  cars,  as  follows: 
Four  baggage  and  express  cars,  four  coaches,  four  drawing-room 
cars,  and  two  sleepers.  The  total  weight  of  the  train  back  of  the 
tender  was  considerably  in  excess  of  500  tons.  Notwithstanding 
this  heavy  load  the  engine  made  schedule  time,  and  made  up  Uve 
minutes  lost  at  Western  Union  Junction  through  so  ie  delay  with 
the  baggage.  At  some  places  a  speed  of  80  miles  per  hour  was 
maintained  for  a  Dumber  of  consecutive  miles.    .     , 


Engine  Power  and  Self-Propelled  Boad  Traffic. 


Sir  David  Solonions  has  an  article  in  the  Engineer,  under  the 
above  caption,  in  which  be  gives  some  figures  on  the  power  re- 
quired in  self-propelled  road  carriages.  From  his  article  we  take 
the  following  : 

A  vehicle  which  will  travel  at  a  given  speed,  say  of  12  to  14  miles 
per  hour,  no  matter  whether  the  country  be  flat  or  hilly,  is  a  great 
factor  in  annihilating  space. 

Before  my  steam  carriage  with  the  Serpollet  boiler  was  con- 
structed, I  was  anxious  that  a  series  of  calculations  and  experiments 
should  be  made  in  order  to  be  fairly  sure,  in  advance,  that  the  result 
I  sought  was  likely  to  be  realized.  The  results  are  closely  in  accord 
with  the  experiments  I  made  at  an  earlier  date,  and  it  may  be  of 
interest  to  those  engaged  in  the  manufacture  of  these  carriages  to 
have  some  information  on  the  subject.  In  giving  the  figur<>s,  I 
take  round  numbers,  which  are  quite  close  enough  for  all  practical 
requirements. 

I  assume  the  carriage  to  weigh  2>^  tons  when  laden,  then  on  a'' 
good  level  road  a  speed  of  7K  miles  per  hour  can  be  obtained  for  2J^ 
horse  power,  and  on  a  bad  level  road  for  4X  horse  power.  To  travel 
np  an  incline  of  1  in  20  on  a  good  road  at  the  same  speed  would  re- 
quire 10  horse  power,  and  on  an  incline  of  1  in  10  on  a  similar  road 
about  19  horse  power  would  be  necessary.  It  will  be  noticed  from 
these  figures  that  each  succeeding  horse  power  necessary  is  prac 
tically  double  the  preceding  one.  It  will  also  be  observed  that  the 
increased  power  required  between  a  level  road  and  an  incline  of  10 
per  cent.,  which  is  not  uncommon  in  many  districts,  is  practically 
as  1  to  5. 

From  these  figures  it  is  obvious  that  in  order  to  travel  at  so  slow 
a  speed  as  l}-4  miles  per  hour,  whether  on  the  level  or  a  hill  of  10 
per  cent,  rise,  in  the  case  of  a  carriage  weighing  2}4  tons,  when  pro- 
visioned and  laden,  the  vehicle  must  carry  au  engine  capable  of 
giving  up  to,  say,  20  herse  power.  If  a  speed  of  12K  miles  per  hour 
on  a  good  road  is  sought,  nearly  4  horse  power  is  necessary;  on  a  . 
bad  road  7>a  horse  power;  on  a  1  in  20  incline,  10^  horse  power; 
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on  a  10  per  cent,  incline,  roughly,  30  horse  power.  For  a  speed 
throughout  at  the  late  of  15>^  miles  per  hour  on  a  good  level  road, 
about  5  horse  power  is  necessary;  on  a  bad  road,  9  horse  power;  on 
an  incline  of  1  in  20,  20  horse  power;  and  for  an  incline  of  10  per 
cent,  rise,  nearly  40  horse  power. 

If  the  weight  of  the  vehicle  when  laden  was,  say.  1  ton;  the 
horse  power  necessary  for  similar  speeds  would  be  two-fifths  of  the 
figures  given  above.  This  I  mention,  because  1  ton  is  approximately 
the  weight  of  most  petroleum  motor  driven  carriages  when  laden. 

If  it  now  be  desired  to  travel  on  the  level  and  up  hill  at  an  un- 
varying speed  of.  say  12  miles  per  hour,  such  a  carriage  should 
carry  an  engine  capable  of  giving  from  2  horse  power  up  to  12  horse 
power.  Since  the  majority  of  the  carriages  in  question  are  fitted 
with  engines  incapable  of  giving  more  than  4  horse  power,  the  de- 
sired uniform  speed  of  12  miles  per  hour  will,  therefore,  be  reduced 
to  one-third,  viz.,  four  miles  per  hour  where  a  10  per  cent,  incline 
is  reached.  This  is  what  they  realize  in  practice,  and  may  be  taken 
as  a  very  good  proof  that  the  figures  I  quote  are  approximately  cor- 
rect. 

The  general  analysis  given  above  is  instructive,  for  the  reason 
that  it  teaches  twp  important  facts  which  are  essential  when  a 
given  average  speed  is  required  :  (1)  That  no  vehicle  is  of  much  ser- 
vice for  heavy  work  unless  an  engine  capable  of  giving  out  not  less 
than  ao-horse  power  is  fitted ;  (2)  that  for  light  traffic  the  engine 
should  give  not  less  than  12-horse  power  for  the  maximum. 

That  both  these  conditions  can  be  fulfilled  with  steam  has  been 
proved,  but  in  the  case  of  petroleum-driven  motors  I  do  not  think 
that  the  result  has  yet  been  satisfactorily  obtained.  To  increase  the 
power  of  the  latter  form  of  engine  threefold  means  in  practice  that 
its  weight  would  be  at  least  twice  as  great,  and  that  more  water 
would  have  to  be  carried  for  cooling  the  cylinder  or  cylinders,  water 
in  all  probability  being  lighter  than  any  form  of  cooling  apparatus 
to  do  the  equivalent  duty.  It  is,  therefore,  clear  that  if  the  petro- 
leum motor  is  to  be  heavier,  the  first  conditions  stand  altered* 
and  in  consequence  of  the  carriage  being  heavier,  the  speed  will  be 
reduced,  or  a  still  larger  engine  must  be  carried. 

I  therefore  conclude,  in  the  present  state  of  our  knowledge,  that 
if  the  light  petroleum-driven  carriage  is  requiired  to  run  at  an  av- 
erage speed  ot  12  miles  per  hour  on  good  and  bad  roads,  where  in- 
clines exist  up  to  a  10  per  cent,  rise,  the  carriage  laden  will  proba- 
bly weigh  not  less  than  1}^  tons  and  require  a  maximum  of  not  less 
than  18  to  30  horse  power. 


The  Preservation,  Maintenance  and  Probable  Durability  of 
Boiling  Stock  with  Metal  Underframes  and  Metal .*,'.'°-' 
.,,     -,-      .         Upperframes.*     '      ,:..-.  :'}> 


The  Aluminum  World  gives  the  following  rules  with  regard  to 
obtaining  the  best  castings  with  aluminium  bronze.  An  essentia 
poiat  is  the  special  care  to  be  taken  not  to  overheat  the  metal,  for 
if  it  be  heated  to  too  high  a  temperature,  tl)e  aluminium  will 
oxidize,  the  oxide  which  is  thus  formed  making  the  entire  cast- 
ing "  dirty  "  ;  the  metal  will  also  be  spongy  from  the  presence  of 
large  amounts  of  occluded  gases.  The  scum,  which  floats  on  top 
of  the  melted  bronze  in  the  crucible,  must  be  prevented  from  go- 
ing into  the  body  of  the  casting.  The  greatest  trouble  in  making 
bronze  casting,  however,  arises  from  the  great  shrinkage  of  the 
metal,  a  difficulty  which  is  overcome  if  the  casting  have  a  large 
sinking  head  and  "  risers,"  it  being  necessary,  however,  in  many 
cases  to  make  the  sinking  head  fully  as  large  as  the  casting. 


In  the  latter  part  of  June  the  Lucania,  ot  the  Cunard  line, 
and  the  American  built  St.  Paul,  of  the  American  line,  made 
remarkable  western  trips  across  the  ocean.  The  Lucania  aver- 
aged 21.37  knoU  per  hour  for  the  entire  distance.  2,855  nautical 
miles,  while  the  St.  Paul  averaged  20.58  knote  for  the  distance 
covered  by  it,  namely,  3,113  nautical  miles.  The  best  day's  run 
of  the  former  was  562  knots,  and  of  the  latter  540  knots.  These 
speeds  are  enormous,  being  about  28  and  26  statute  miles  per 
hour  respectively,  maintained  for  24  hours.  The  Lucania  has 
about  30,000  horse  power  and  the  St.  Paul  nearly  22  000.  Conse- 
quently, with  about  40  per  cent,  more  power,  the  British  boat 
made  only  about  4  per  cent,  more  speed.  Of  course  the  British 
boat  is  the  larger,  but  there  is  not  enough  difference  in  tonnage 
to  account  for  the  difference  in  performance.  The  greater  coal 
consumption  of  the  Cunarder,  amounting  in  all  probability  to  at 
least  150  tons  per  day,  and  the  greater  cost  of  operation  attendant 
on  the  larger  boat,  may  have  their  effect  in  deterring  other  lines 
from  attempting  a  speed  of  22  knots,  though  the  new  North 
German  Lloyd  boats  are  to  have  a  horse  power  of  38,000. 


BY  M.  L.  TOLMKR,  SUPERINTENDEN'T  OF  THE  SHOPS  OF  THE    EASTERN 
EAILROAD  OF  FRANCE  AT  MOHON  (ARDENNES). 

The  substitution  of  iron  sections  for  wood  in  the  construction  of 
cars  date  on  the  Eastern  Railroad  of  France  from  the  year  1861. 
From  1861  to  1866  about  1,840  cars.  4.8  metres  (15  feet  9  inches)  long 
over  the  bodies,  and  designed  for  the  transportation  of  coal  (known 
as  series  L)  were  built  with  the  upperframes,t  or  frames  of  the 
box.  of  iron.  By  this  innovation  the  weight  of  these  cars  was  re- 
duced to  4,.300  kilograms  (9.460  pounds),  while  the  weight  of  similar 
cars  of  wood  was  5,000  kilograms  (11,000  pounds). 

The  endeavor  to  reduce  the  dead  weight,  the  difl^culty  of  procur- 
ing large  and  long  timbers  free  from  defect.«,  the  high  price  of  such 
timbers  and  the  protjress  in  metallurgy  which  permitted  the  pro- 
duction of  iron  sections  of  exact  dimensions  all  led  tt>  the  employ- 
ment of  iron  in  the  construction  of  rolling  stock.  It  was  with  such 
ideas  as  these  that  there  was  built  in  1865  the  first  cars  having 
mixed  underframes,  that  is,  frames  partly  of  iron  and  partly  of 
wood,  the  sills  which  the  pedestals  were  attached  being  ot  I  or 
channel  sections  250  millimetres  (9.6  inches)  high. 

M.  Boutard.  Engineer  of  Rolling  Stock  on  the  Eastern  }{ailroad, 
in  1868  designed  a  car  of  10  tons  capacity,  provided  with  high  sides 
(for  the  transportation  of  coal  and  coke)  of  which  the  underframes 
and  upperframes  were  entirely  of  iron.  This  car,  quite  remarkable 
for  that  period,  was  made  5.5  metres  (18  feet  }4  inch)  long  over  the 
body.  It  weighed  empty  only  5,320  kilograms  (11.700  pounds),  and 
combined  lightness  and  strength  to  a  greater  degree  than  simi- 
lar cars  with  wooden  or  mixed  frames  already  in  existence. 

From  the  tieginning  of  1869,  all  the  cars  of  the  company  have 
been  built  with  the  underframes  of  iron,  and  the  uncovered  freight 
cars  having  high  sides  (series  L  and  H)  have  had  the  upperframes 
of  iron  also.  With  the  inauguration  of  these  designs  the  length  of 
the  car  bodies  have  increased,  until  to  day  they  have  attained  a 
length  of  7  metres  (22  feet  11}^  inches)  for  cars  in  regular  service, 
while  this  figure  has  been  exceeded  considerably  in  special  cases. 

Certain  other  companies,  for  various  reasons,  have  gone  much 
further  in  this  direction,  and  have  adopted  types  of  cars  in  which 
the  entire  box  or  superstructure  is  of  iron.  The  Eastern  Railroad 
itself  possesses  120  cars  (series  U  and  Uf)  purchased  from  the  Com 
panie  L^ronville-Sedan,  which  conform  to  these  types,  the  flooring 
alone  being  of  wood. 

The  Eastern  Railroad  possessed  on  December  1,  1895,  a  total  of 
28,504  cars,  as  follows: 

7,61.3  cars  with  underframes  and  bodies  of  wood. 
1,880  cars  with  underframes  of  wood  upperframes  of  iron. 
3,249  cars  with  mixed  underframes  and  upperframes  of  wood. 
1,276  cars  with  mixed  underframes  and  upperframes  of  iron. 
14,306  cars  with  iron  underframes  and  of  which  3.761  also  bad  iron 
upperframes.:t 
120  cars  with  iron  underframes  and  entire  box  of  iron. 

Without  dwelling  upon  the  great  progress  realized  in  construc- 
tion by  the  employment  of  metal  parts,  we  will  at  present  discuss 
the  life  which  it  is  reasonable  to  attribute  to  these  cars,  and  esti- 
mate under  several  conditions  varying  with  the  time,  the  expense 
involved  in  their  current  repairs. 

In  the  study  of  this  question  of  great  interest,  which  was  in- 
trusted to  us  by  M.  Salomon,  Engineer  in  Chief  of  Material  and 
Motive  Power  of  the  Eastern  Railroad,  at  least  in  respect  to  the 
rolling  stock  of  that  company,  we  have  taken  apart  and  examined, 
piece  by  piece,  a  certain  number  of  cars  built  in  the  earlier  years. 
Each  piece  was  weighed,  after  having  the  paint  and  rust  removed 
from  its  surface  by  Ecraping  and  brushing.  Moreover,  the  exact 
outlines  of  the  various  sections  were  determined  where  the  wear  or 
loss  from  rust  had  been  great  or  was  of  special  interest.  The 
weights  obtained  have  been  compared  with  the  weigbts  of  the 
same  parts  when  new,  to  detencine  the  proportion  of  metal  lost. 
In  making  this  comparison  we  have  bad  at  our  service  sections  of 
the  same  dimensions  found  in  the  storehouse. 

•Translated  from  the  Heruc  OeneraU  dei  Chemina  de  Fer. 

f  All  the  cars  here  considered  are  carried  on  four  wheels  and  are  of  a 
type  resenabling  the  flat-bottomed  gondola  cars  in  this  country.  By 
upperframes  is  meant  the  frame  or  skeleton  of  the  sides  and  ends  which 
form  the  box. 

}  Of  4,793  passenger  cars  owned  by  the  compuny.  1.183  have  wooden 
underframes,  471  have  mixed  anderframes,  and  3,139  have  underframes 
entirely  of  iron.  Of  1.374  cars  partly  owned  by  the  company,  ISO  have 
wooden  underframes,  and  UOM  have  underframes  entirely  of  iron. 
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Fig.  2.-Side  and  End  Elevation*  and  Sections  of  Iron  Members  of  Cars  with  Mixed  Underframes  and  Iron  Upper  Frames 

Built  by  the  Eastern  Railroad  in  France  in  1865. 


AND  RAILROAD  JOURNAL 


173 


Fig.  1.— Sections  Showing  Corrosion  of  Steel  Upperframes  on  Cars  Built  by  the  Eastern  Railroad  of  France  in  1861. 

NoTK.— Ca  B  were  Boniewhat  aimilar  to  dpsifcn  shown  Id  Fig.  2,  but  had  wooden  uoderfrainaB.  A  B  is  section  of  outside  vngle  at  comet  poet :  a  b  is  a 
section  of  the  inside  anRle  at  corner  post;  C  U  is  section  of  angle  at  lop  edge  of  «nd  of  box;  E  F  is  section  of  a  side  iiost;  L  M  and  P  K  areeectionsof 
end  poeis;  and  V  X  is  a  section  of  top  ed^e  of  side  of  box. 


The  cars  subjected  to  this  examiDation  belonged  to  the  following 
six  types,  representative  of  four  distinct  epochs  in  construction: 

Ist.  Cars  of  series   L,   constructed    in   1861.   with   underframes  of 
wood,  and  upperframes  of  iron. 

2d.  Cars  of  f  erirs  H,  constructed   in  1865,  with  mixed  UDderframes, 
and  upperframes  of  wood; 
Cars  of  series  L,  constructed  in  186.5,  with  mixed  underframes, 
and  upperframes  of  iron. 

3d.  Cars  of  series  H,  constructed   in   1860,  with   iron  underframes, 
and  iron  upperframes; 
Cars  of  series  L.  constructed  in  1875,  with  iron  underframes, 
and  iron  upperframes. 

4th.  Cars  of  series  U,  constructed  in  1874,  built  entirely  of  iron  ex- 
cept the  flooring. 

All  of  these  cars  examined  have  been  selected  because  they  have 
not  at  any  time  been  subject  to  modiflcarion  or  to  extensive  repairs, 
and  have  not  had  new  parts  substituted  for  those  entering  into  the 
original  construction,  and  because  they  have  not  suffered  accidental 
damage  more  severe  than  they  would  receive  in  ordinary  service. 

CARS  WITH  WOODEN  UNDERFRAMES  AND  METAL  IPPERFRAMES. 

The  cars  having  their  underframes  of  wood  and  upperframes  of 
iron  were  built  in  1861;  they  have  consequently  been  in  existence 
about  34  years.  Many  have  already  been  demolished,  the  under- 
frames having  become  useless  for  further  service  and  the  iron  upper- 
frames  having  suffered  so  much  from  oxidation  as  to  be  beyond 
repiir.  We  have,  in  particular,  examined  car  L  28,099,  some  of 
whose  sections  are  given  in  Fig.  Xo.  1.  The  areas  shown  in  black 
indicate  the  metal  lost  by  corrosion. 

It  is  shown  bv  this  examination  that  the  oxidation  caused  a  loss 
of  6.04  percent,  of  the  weight  of  the  frames.  Unfortunately  the 
corrosion  occurred  principally  at  certain  points  thataffected  greatly 
the  strength  of  the  strur-ture,  particularly  in  the  angles  girdling  the 
sides  and  ends  at  the  top  and  the  angles  in  the  interior  of  the 
corners,  nearly  all  of  which  parts  at  the  present  time  require  to  be 
replaced  as  the  cars  come  into  the  shops  for  heavy  repairs.  The  ex- 
pense under  this  head  amounts  to  about  35  francs  ($5)  per  car. 

Probable  Life.— It  is  admitted  that  for  these  cars  the  metal  up- 
perframes in  general  have  no  greater  life  than  the  principal  parts 
of  the  wooden  underframes.  We  have  no  further  knowledge  that 
would  justify  a  systematic  restoration  of  this  type.  By  the  reten- 
tion of  the  best  of  the  iron  sections  still  in  service  and  the  use  in 
repairs  of  those  parts  still  fitted  for  service,  obtained  from  cars 
broken  up,  it  has  been  possible  to  prolong  the  existence  of  a 
certain  portion  of  the  series  for  a  period  of  half  a  score  of  years.  Up 
to  that  time  the  cars  decayed  successively  by  reason  of  the  general 


corrosion  of  the  metal  upperframes,  and  of  the  bad  condition  of 
the  wood  underframes. 

To  sum  up,  while  the  adoption  ot  iron  upperframes  makes  a 
lighter  car  than  when  wood  is  employed,  the  life  of  the  car  is  not 
materially  increased.    Its  life  varies  from  .30  to  40  years. 

CARS  WITH  MIXED  UNDERFRAMES. 

We  have  examined  cars  with  mixed  underframes,  numbers  H 
11,921  and  U  12,213,  having  the  upper  frames  of  wood,  and  the  cars, 
L  29,881,  L  29,856.  and  L  30,314.  having  metal  upperframes  (Fig.  2). 
These  were  constructed  in  1865,  and  are  90  years  old. 

The  Underframes. — The  sills  of  the  frames  upon  examination  were 
found  to  have  lost  3.35  per  cent,  of  their  original  weight.  The  loss 
is  from  the  entire  inner  faces  of  the  I-beams  where  the  surfaces 
have  seldom  been  painted,  and  from  the  surfaces  covered  by  other 
parts.  It  is  at  the  spring  suspension  attachment  to  the  frame  that 
the  corrosion  is  most  easily  seen,  but  at  no  point  has  it  become  so 
great  as  to  lead  one  to  question  the  safety  of  the  piece. 

Upperframes.— Ttie  loss  from  the  members  of  the  iron  upper 
frames  of  the  cars  of  series  L  (series  H  are  of  wood)  is  much 
greater  than  the  loss  from  the  sills,  particularly  in  the  case  of  such 
parts  as  are  situated  inside  of  the  box,  or  are  covered  by  the 
wooden  flooring.  The  average  loss  from  rust  was  4.32  per  cent.  In 
no  one  part  had  it  become  sufficient  to  require  the  replacement  of 
the  member. 

Rivets  and  Gussets. — The  riveting  |in  these  cars  is  of  compara- 
tively little  importance,  as  it  is  employed  only  in  the  assembling  of 
the  frames  to  keep  the  end  sills  and  intermediate  crossties  square 
with  the  longitudinal  sills.  We  estimate  the  number  of  rivets  in 
doubtful  condition  at  15  per  cent.,  due  either  to  the  rivets  being 
badly  placed  at  the  beKinning.  the  iron  being  burned  or  too  cold,  or 
because  the  metal  was  brittle  through  bad  iwork  or  inferior  mate- 
rial. In  all  cases  the  loss  of  metal  from  the  heads  by  corrosion  is 
not  serious,  and  the  looseninit  of  the  rivets  by  shocks  and  vibra- 
tions is  absolutely  imperceptible. 

The  brackets  unitins  the  intermediate  crossties  with  the  longi- 
tudiual  sills  are  still  in  a  satisfactory  state,  but  a  great  number  of 
gussets  uniting  the  end  and  longitudinal  sills  had  to  be  replaced 
repeatedly  because  of  breakage  in  regular  service. 

Probable  Life  of  the  Cars. — In  the  cars  with  mixed  underframes  it 
is  considered  that  the  iron  sills  are  yet  Rood  for  a  period  at  least 
equal  to  the  time  they  have  been  in  service,  which  would  give  them 
a  total  life  of,  approximately,  50  to  60  years.  Concerning  the  metal 
upperframes  of  the  cars  in  the  series  L,  it  is  conMdered,  after  com 
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Fig.  5. 
Old  Construction  on  Cars  Built  In  1869. 


Fig.  6. 
New  Construction. 


Fig.  7. 

Corrosion  of  Rivets. 


parison  with  similar  parts  of  the  cars  built  in  1861,  that  in  (our  or 
Ave  years  it  will  be  necessary  to  commence  renewing  some  of  them. 
By  following,  in  the  repair  of  these  upperframes,  the  same  method 
of  procedure  as  tor  the  cars  of  the  year  1861,  the  condition  of  the 
underframes  being  fir^t  considered,  it  is  believed  that  by  spending 
the  small  sum  of  23  francs  (#5)  on  them,  the  box  or  superstructure 
of  the  car  will  be  good  for  from  10  to  15  years  more  of  service.  We 
estimate  that  at  the  end  of  that  period  it  will  be  necessary  either 
to  make  a  new  box  or  destroy  the  car.  It  «  ill  at  that  time  have 
had  a  life  of  from  43  to  50  years,  which  period  can  be  extended  to  55 
or  60  years  by  the  expenditure  of  about  270  francs  (f  54). 

CABS  WITH  IBON  UNDERFRAMES  AND   IRON    UPPERFRAMSS.  '      '  ' 

We  have  examined  cars  Nos.  H  13,305  and  H  13,748  built  in  1869 
(Fig.  3)  and  having  therefore  been  in  existence  26  years,  and  the 
cars  L  27,621  and  30,382  built  in  1875  and  consequently  20  years  old. 

Vmlerfraiiua. — The  loss  from  the  iron  members  amounted  to 
about  6  per  cent,  for  the  materials  put  in  service  in  1869  and  3.18 
per  cent,  for  those  of  1875.  It  appears  again,  therefore,  that  the 
action  of  the  rust  is  not  propoitional  to  the  time,  but  increases 
more  rapidly  than  the  time.  Nevertheless,  it  is  acknowledged  that 
in  these  particular  cases  the  loss  is  not  yet  important  enough  to 
call  for  the  replacement  of  any  parts;  and  that,  on  the  other  hand, 
an  important  point  relative  to  the  losses  by  corrosion  is  the  fact 
that  in  cars  of  the  series  H  (year  1860)  there  is  one  more  interme- 
diate crosstie,  providing  relatively  more  small  iron  work  on  which 
corrosion  can  act. 

As  in  the  case  of  the  mixed  underframes  the  loss  of  metal  from 
the  sills  is  all  from  the  interior  surfaces  and  those  surfaces  covered 
by  other  parts,  notably  at  the  top  of  the  spring  suspension  brackets 
The  same  observation  is  true  of  the  end  sills. 

In  respect  to  the  iron  floor  stringers  and  the  intermediate  crossties 
these  are  corroded  somewhat  on  all  their  faces,  and  in  a  manner 
proportionately  more  important  than  on  the  sills.  These  facts  are 
an  evidence  of  the  enormous  infiaence  of  the  paint  in  preserving 
the  iron  parts  of  the  underframes. 

The  Superstructure  or  Box.— The  loss  from  the  iron  upperframes 

Lin  the  series  H.  type  1869,  was  about  5  per  cent.  In  this,  as  in 
other  cases,  it  is  the  metal  parts  inside  of  the  box  which  have  suf- 
fered most,  particularly  the  gussets  holding  up  the  end  posts 
as  shown  in  Fig.  5.  Generally  these  gusset  plates  which 
are  only  6  millimeters  (about  /^  inch)  thick  are  so  weakened 
that  their  replacement  is  necessary.  We  will  also,  here 
after,  substitute  for  this  assemblage  of  parts,  which  is  some- 
wnat  complicated,  a  design  analogous  to  that  of  the  construction 
shown  in  Fig.  6.  This  modification  consists  in  substituting 
for  a  T-irou  upright  or  post  one  of  a  rail  section  and  securing  it  by 
a  forged  knee  or  bracket.  In  our  opinion,  when  this  modification 
becomes  general  the  design  of  the  npperframe  leaves  nothing  to  be 
desired.  The  work  of  changing  costs  150  francs  (|30)  per  car. 
Rivets,  Gussets,  etc.— The  iron  underframes,  types  1869  and  1875,  it 
seems  to  us,  should  decay  first  of  all  about  the  riveting,  although  on 
four  cars  examined  only  two  rivets  were  lost,  and  10  others  were 
loose  in  the  holes.  A  separate  examination  of  the  rivets  show  that 
the  corrosion  is  generally  as  indicated   in  the  upper  part  of  Fig.  7. 


One-half  of  the  rivets  have  lost  15  per  cent,  in  weight,  there  being  a 
large  loss  at  BB',  probably  due  to  the  accumulation  of  moisture  be- 
tween the  parts  XT'. 

It  is  clear  that  machine  riveting,  particularly  hydraulic  riveting, 
by  bringing  the  plates  together  with  force  at  the  moment  of  driv- 
ing the  rivet  and  in  making  the  rivet  fill  the  hole  well  reduces 
greatly  the  chances  for  rust  at  B,  C  and  D,  but  in  the  old  material 
riveted  by  hand  it  is  to  be  feared  that  in  several  years  the  surfaces 
CC />Z>' will  have  continued  to  corrode,  and  many  rivets  will  be 
found  loose  in  their  boles,  as  we  have  established  in  a  score  of  cases 

The  heads  AA  are  all  more  or  less  eaten,  but  it  does  ,not  appear 
'  that  at  present  they  are  likely  to  cause  the  loss  of  the  rivets. 

If  it  is  considered  that  the  oxidation  of  the  rivets  is  of  sufiicient 
importance  to  cause  solicitude,  cire  should  be  exercised  in  the 
building  shops  in  keeping  the  cupping  tools  of  the  riveters  in  shape, 
and  guarding  against  the  disposition  of  the  men  to  repair  these 
tools  themselves,  as  they  will  grind  the  faces  or  edges,  finally 
giving  forms  of  rivet  heads  that  are  too  much  fiattened. 

We  conclude  from  the  results  of  our  observations  that  the  rivets 
in  these  cars  will  exhibit  the  defects  enumerated  above  in  the  fol- 
lowing order  : 

l9t. — Rivets  holding  together  the  smaller  parts  of  the  upper 
framing.  (Generally  speaking  these  rivets  are  very  strongly  attached 
by  corrosion  ;  many  have  already  been  replaced  in  the  course  of 
current  repairs  and  others  will  be  as  the  cars  enter  the  shops  for 
repairs). 

2d.— Rivets  in  other  parts  of  the  upper  frames — those  which  hold 
together  the  heavier  parts  of  the  frame. 

•3d.— Inner  rivets  in  the  gusbets  socuring  the  angles  of  the  under- 
frames. and  rivets  holding  the  angle  iron  floor  stringers  to  the  in- 
termediate crossties. 

4th.— Hivets  holding  the  guard  plates,  the  comer  irons— holding 
the  crossties  to  the  sills — and  those  securing  the  plates  to  which 
the  drawgear  is  attached,  etc. 

The  rivets  in  the  second  and  third  categories  will  t>e  found  in  a 
poor  state  of  preservation;  we  estimate  that  it  will  be  necessary  to 
replace  regularly  50  per  cent  of  the  former  and  23  per  cent,  of  the 
latter  in  each  passage  of  the  cars  through  the  shops  for  heavy  re- 
pairs. With  this  precaution,  of  which  the  cost  is  about  8  francs, 
(f  1.60)  per  car,  the  riveting  of  the  iron  underframes  of  these  cars 
will  suffer  very  little  from  wear  and  rust  for  a  score  of  years.  The 
rivets  in  the  fourth  category  require  as  yet  no  attention. 

The  plate  iron  gussets  have  experienced  a  loss  estimated  at  more 
than  18  per  cent,  of  their  weight.  Nevertheless,  a'i  they  were  orig- 
inally very  heavy  and  the  oxidation  is  chiefly  outside  the  lines  of 
rivets,  it  is  to  be  presumed  that  these  parts  have  a  life  equal  to 
that  of  the  frame  as  a  whole. 

Probable  Life.—Xl\  these  precautions  will  likely  contribute 
to  the  prolongation,  without  accidents,  of  the  life  of  these  cars 
through  a  period  equal  to  that  already  passed  since  their  construe' 
tion,  thus  assuring  them  a  total  existence  of  about  30  years.  It  ap* 
pears  certain  that  this  life  can  be  considerably  increased  by  exercis' 
ing  care  to  prevent  the  action  of  rust. 

From  an  examination  of  cars  constructed  in  later  times,  it  is 
found  that  the  interior  surfaces  of  the  underframes  commence  to  lose 
their  paint  at  the  end  of  three  years  of  service.  It  is  only  then  that 
rust  begins  to  be  produced.    To  avoid  the  rust,  then,  the  fram® 
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should  be  repainted  at  least  once  in  three  years.  This  operation, 
with  at  least  two  coats  on  the  iron,  will  cost  about  17  francs  (f3.40) 
including  material,  labor  and  all  general  expenses. 

CABS  ENTIRELY  OF  IKON.  "  ■■  " 

We  have  examined  the  cars  U  25,909  and  U  25,962  (Fig.  4),  which 
were  built  in  1874,  and  are  consequently  21  years  old. 

Underframea. — The  iron  sections  entering  into  the  construc- 
tion of  the  underframes  have  lost  about  four  per  cent,  of  their 
weight  by  oxidation.  The  corrosion  is  of  much  the  same  nature 
as  in  the  frames  built  in  1875  and  noted  above.  The  examination  of 
individual  sections  reveals  no  cause  for  immediate  apprehension. 

Superstructure  or  Box. — The  loss  from  the  iron  plates  forming 
the  sides  and  ends  of  the  box  is  only  1.8  per  cent.,  and  is  therefore 
very  small.  The  loss  from  the  special  iron  sections  consti. 
tuting  the  upper  frames  (or  frames  of  the  box)  is  about  12.5  per 
cent.,  which  is  considerable  and  is  explained  in  part  by  the  fact 
that  the  sections  are  very  light.  We  should  probably  attribute 
this  to  the  fact  that  iron  plates  cover  them  and  that  these  plates 
have  a  long  life.  In  fact,  in  the  case  of  the  boxes  with  wooden 
sides,  the  friezes  being  often  renewed,  the  irons  are  frequently 
exposed  and  at  such  times  are  painted,  which  added  to  their  life. 

The  experience  with  the  cars  with  boxes  wholly  of  iron  has  led, 
then,  to  the  singular  conclusion,  that  the  decay  of  these  boxes  is 
due  to  the  destruction  (by  rust)  of  the  upper  frames,  and  it  seems 
probable  that  these  iron  members  will  have  to  be  replaced  from 
time  to  time,  and  this  work  has  already  begun  after  a  service  of 
20  years,  and  when  the  plates  forming  the  sides  and  ends  are  yet 
good  over  all  their  outer  surfaces. 

There  is  a  call  then  in  cars  of  this  type,  even  more  than  in  the 
cars  with  wooden  sides  and  ends,  to  employ  in  the  framework  iron 
sections  of  large  dimensions. 

Rivets,  Gussets,  etc. — The  rivets  of  the  underframes  of  the  cars  in 
the  series  U  were  found  in  practically  the  same  condition  as  those 

the  iron  frames  of  the  cars  built  by  the  railroad  company,  and  re- 
quire the  same  care.  This  cannot  be  said  of  the  rivets  in  the  super, 
structure  having  their  beads  inside  of  the  box,  where  they  are  most 
strongly  attacked  by  rust ;  35  per  cent,  of  these  have  to  be  replaced 
each  time  the  cars  undergo  heavy  repairs. 

,  .,  '  ■  '    BEMARKS  ON  ALL  TYPES  OF  CARS.  :'.  ' 

We  have  considered  only  the  types  of  cars  designated  by  the  let 
tersL,  i/and  17,  which  are  specially  designed  for  the  transporta- 
tion of  coal  and  coke.  All  of  the  other  types— covered  cars,  series 
JV,  M,  NN,  flat  cars,  series  S,  I,  SS,  etc.,  are  also  provided  with 
wooden,  mixed  and  iron  underframes.  The  results  of  the  experi- 
ence with  the  frames  of  the  cars  in  the  geriee  H  and  X  will  also 
apply  to  these  others.  In  regard  to  the  superstructures  of  othe,. 
cars  we  have  given  no  attention  to  either  flat  or  covered  cars,  ag 
the  material  for  the  covered  cars  is  all  wood,  and  the  side-boards  of 
the  flat  cars  of  the  Eastern  Company  are  also  of  wood.  . 

SUMMARY.  '       "■ 

'  The  present  work  presents  the  real  difileulties  to  be  encountered 
in  practice,  it  the  cars  are  to  be  so  constructed  as  to  give  equal 
durability  to  all  their  parts. 

The  loss  from  the  iron  sections  entering  into  the  construction  of 
the  mixed  or  iron  underframes  is  not  yet  very  great,  even  for  the 
oldest  cars;  but  it  should  receive  attention  if  the  cars  are  to  re- 
main in  service  long  enough  to  double  the  years  they  have  already 
served.  It  should  be  the  practice  to  cleanse  and  paint  every  three 
years,  at  least,  all  surfaces  of  the  iron  underframes. 

The  iron  upperframes,  without  doubt,  give  a  lighter  construction 
to  the  cars,  but  tbey  do  not  add  much  to  the  life  of  cars  with 
wooden  or  mixed  underframes.  They  constitute  the  parts  most 
susceptible  of  criticism  in  cars  of  the  1869  type  with  iron  under- 
frames. To-day,  after  20  years,  upperframes  require  extensive 
repairs.  It  Is  true  that  the  exigencies  of  the  service  of  the  oper  . 
ating  department  have  become  very  great,  but  this  is  an  incentiv^ 
for  stiengthening  the  members  of  the  upperframes.  It  should  be 
remarked  that  the  cars  constructed  after  the  first  ten  years  have 
these  upperframes  made  of  iron  or  steel  sections  much  stronger 
than  in  the  earlier  cars,  and  consequently  present  fewer  defects 
than  the  older  materials. 

It  is  to  t>e  hoped  that  the  machine  riveting,  in  cases  where  it  is 
employed,  will  prolong  the  life  of  the  rivets. 

For  the  cars  20  years  old  and  riveted  by  hand,  the  rivets  present 
visible  traces  of  fatigue,  but  it  is  easy  to  make  their  life  agree  with 
that  of  the  iron  sections  they  hold  together,  by  observing  the  pre- 
caution, each  time  the  cars  go  to  the  shops  for  heavy  repairs,  of 


replacing  the  worst  rivets  with  new  ones.    The  following  jwQpor- 

tions  will  serve  as  a  basis  for  this  substitution:  .  -    .. 

Fifty  per  cent,  of  the  rivets  holding  together  the  smaller  parts  of 
the  upperframes. 

Twenty-five  per  cent,  of  the  rivet«  holding  together  the  gussets 
which  strengthen  the  corners  and  of  those  connecting  the  floor 
stringers  to  the  various  transverse  members. 

CONCLUSION.  .,■   ■ 

From  all  the  preceding,  it  follows  that  in  continuing  to  apply 
to  the  iron  freight  cars  the  preservative  measures  indicated  above, 
which  will  serve  to  improve  their  condition,  the  Eastern  Railroad 
of  France  has  computed,  for  the  cars  of  the  old  types  and  for  the 
new  ones,  lives  respectively  of  at  least  50  and  60  yean,    .  '-       . 


Air  and  Oas  Compressors  as  Manufacturured  by  The  Nor- 
wskUc  Iron  Works  Company. 

The  present  is  a  time  of  general  interest  in  the  storing  and 
transmission  of  power,  and  the  two  great  agents  utilized  for  this 
purpose,  compressed  air  and  electricity,  are  attracting  almost  un- 
iversal attention  and  study  in  the  engineering  and  railroad  world. 
The  more  careful  and  intelligent  study  thus  directed  to  com- 
pressed air  is  undoubtedly  responsible  for  much  of  the  phenomenal 
increase  in  its  use  and  the  variety  of  the  methods  found  for  suc- 
cessfully employing  it.  As  the  problems  associated  with  its 
economical  compression,  transmission  and  use  are  better  under- 
stood and  are  satisfactorily  solved,  new  adaptations  for  it  are  dis- 
covered, old  uses  are  extended  and  abandoned  plans  revived  and 
carried  to  successful  conclusions.  Furthermore,  the  great  ad- 
vances in  general  engineering  have  brought  to  the  front  new  and 
heretofore  unheard  of  conditions  in  certain  industries,  to  meet 
which  the  modem  high-grade  compressor  has  been  and  is  being 
extensively  used.  If  anything  more  is  needed  to  explain  the  in- 
creasing favor  with  which  compressed  air  is  viewed  in  the  last 
few  years  it  may  be  attributed  to  the  perfection  to  which  com- 
pressors have  been  brought  by  the  manufacturers,  though  it  must 
be  stated  in  this  connection  that  the  latter  have  always  led  the 
way  and  been  in  advance  of  the  needs  of  their  customers. 

Prominent  among  the  builders  of  compressors  in  this  country  is 
the  Norwalk  Iron  Works  Company,  of  South  Nor  walk.  Conn., 
who  have  been  identified  for  more  than    a    quarter  of  a  cen- 
tury with  nearly    every  important  step  in  the  improvements  by 
which  the  inefficient  single  cylinder  "  wet"  compressor  of  80 
years  ago,  built  only  for  low  pressures,  has   been   developed   into 
the  excellent    compound   or   three   stage    machine  of  to-dav, 
adapted  for  pressures    ranging    as    high    as  5,000    pounds    per 
square  inch.      This  company  was  established  in  1868.     At  that 
time  the  building  of  the  Earle   water  pumps  was  the  chief  busi- 
ness of  the  plant,   but  a  few  years  after   the  organization    Mr. 
Ebenzer  Hill,  the  present  General  Manager,   became  associated 
with  the  company,  and  he,  realizing  the  importance  of  the  field 
for  compressed  air  and  the  great  opportunity  for  improvement  in 
compressors,  directed  the  energies  of  the  concern  into  these  new- 
channels.    The  success  of  the  enterprise  was  so  great  that  the  con- 
struction of  water  pumps  was  abandoned  long  ago  and  for  years 
compressors  for  air  and  gas  have  been  the  sole  output  of  the  com- 
pany. 

At  that  time  air  compression  was  in  its  infancy.  As  far  as 
known  there  were  no  compound  air  compressors  in  use  in  this 
country,  and  it  is  said  that  the  only  one  of  that  type  running  in 
Europe  was  an  experimental  one.  Even  the  earliest  patterns  of 
the  Norwalk  company  were  what  was  known  as  "  wet  com- 
pressors "  from  the  fact  that  water  was  used  in  direct  contact 
with  the  air  in  the  air  cylinder  to  cool  it  during  compression. 
But  when  their  efforts  were  concentrated  upon  the  production  of 
compressors  that  were  correct  both  in  theory  and  in  practical 
results,  their  designs  were  characterized  by  improvements  on  the 
current  practice  of  the  day,  which  contributed  much  to  the  high 
reputation  they  now  hold.  We  have  not  the  space  to  describe 
these  in  detail,  but  it  is  interesting  to  note  that  the  concern  was 
the  first  in  this  country  to  use  compound  or  two-stage  air  com- 
pression and  also  the  first  to  employ  mechanically-actuated 
valves  on  the  intake  cylinders.  They  were  also  the  leaders  in 
the  movement  toward  higher  pressures,  the  first  to  make  a  com- 
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Figi  1.— Norwalk  Standard  Steam  Actuated  Air  Compressor. 


mercial  machine  for  liquifyiog  carbonic  acid  gas.  and  to  install 
a  large  plant  for  compressing  natural  gas.  Such  an  enviable 
record  of  progress  in  the  adoption  of  advanced  principles 
and  details  of  construction  has  naturally  brought  to  the  com- 
pany much  special  work,  until  at  the  present  day  it  is  hard 
to  say  whether  they  are  better  known  through  their  standard 
types  of  compressors  or  the  special  ones  designed  and  built  by  them 
for  unusual  lines  of  work.  Among  the  latter  might  be  mentioned 
the  air  compressors  for  furnishing  compressed  air  to  operate  the 
pneumatic  dynamite  guns  of  the  U.  S.  Cruiser  Vesuvius,  which 
were  designed  to  furnish  air  at  5,000  pounds  pressure.  They  have 
also  supplied  the  government  with  the  compressors   for  the  new 


Fig.  2.-Valve  Gear  on  Intake  Cylinder. 

monitor  Terror  on  which  air  is  used  for  raising  ammunition, 
moving  turrets,  etc.  Other  special  uses,  such  as  for  disappearing 
gun  carriages,  compressing  hydrogen  to  3,000  pounds  pressure, 
the  compression  of  illuminating  gas  for  storage,  etc.,  might  be 
noted,  but  it  will  suflSce  to  say  that  the  company  has  been  and  is 
now  ready  to  undertake  any  sptH;ial  work  involving  any  pressure 
that  can  be  successfully  utilized  after  leaving  the  compressor. 

While  much  of  this  special  work  carried  on  by  the  company 
would  be  of  great  interest  to  oui  readers,  the  limits  of  our  space 
compels  us  to  be  content  with  a  reference  chiefly  to  their 
standard  types.  The  first  of  these  to  which  we  would  call  atten- 
tion is  their  standard  steam  actuated  compound  air  compressor 
shown  in  Figs.  1  and  2. 


In  this,  as  in  all  other  compressors  built  by  the  company,  the 
machine  is  self-contained,  all  the  parts  being  mounted  upon  one 
massive  bed-plate,  thus  avoiding  out-board  bearings  and  ex- 
pensive foundations,  and  assuring  perfect  alignment.  The  air 
and  steam  cylinders  are  in  line,  the  forces  being  transmitted  in  a 
direct  line  from  piston  to  piston,  and  the  steam  cylinder  with  its 
high  temperatures  is  as  far  removed  from  the  intake  cylinder  as 
possible.  Of  course,  the  steam  cylinder  and  valves  can  be  of  any 
good  design,  but  in  all  their  regular  work  the  company  use  the 
Meyer  valve  gear,  with  cut-oflf  valves  riding  on  top  of  the  main 
valve.  The  mechanism  of  this  gear  has  recently  been  greatly 
simplified,  and  is  now  constructed  in  a  manner  shown  most 
clearly  in  Fig.  3,  which  is  a  sectional  view  of  a  compressor  similar 
to  the  one  In  Eigs.  1  and  2,  except  that  the  steam  end  is  com- 
l>ounded  also.  Only  one  larger  rocker  is  used  instead  of  the  two 
formerly  employed  and  the  eccentrics  are  likewise  reduced 
in  number.  It  will  be  seen  that  the  eccentric  is  con- 
nected to  the  one  rocker,  and  through  it  drives  the  main  valve, 
while  by  a  large  "  horn  "  or  extension  of  the  eccentric  strap  the 
cut-oflf  valve  is  driven  direct.  The  cut-oflf  on  the  high-pressure 
cylinder  can  be  adjusted  while  the  compressor  is  runing  by  means 
of  the  hand  wheel  on  the  extension  of  the  valve  rod. 

Before  leaving  Fig.  3  we  would  state  that  in  compressors  having 
the  steam  end  compounded,  the  pistons  and  cylinder  beads  are  so 
arranged  that  both  of  the  former  can  be  removed  through  the 
low-pressure  cylinder.  This  cylinder  does  not  have  to  be  removed 
to  get  at  the  interior  of  the  high-pressure  cylinder.  By  an  in- 
genious arrangement  one  gland  and  packing  makes  the  piston  rod 
steam-tight  between  the  two  cylinders. 

Turning  from  the  steam  end  we  find  the  intake  and  high-pressure 
air  cylinders  are  in  line,  with  the  crosshead  between  them.  This 
crosshead  is  a  wide  one  with  pins  at  its  ends  for  the  connecting 
rods  that  lead  to  the  cranks  on  the  fly-wheel  shaft.  The  piston 
rods  are  not  connected  directly  to  the  crosshead,  but  are  both 
keyed  to  a  block  held  in  the  crosshead  by  the  vertical  pin  shown  in 
Fig.  3.  This  permits  the  crosshead  to  swivel  sli^^htly  and  thus  ad- 
just itself  to  the  length  of  the  connecting  rods  without  straining 
the  piston  rods.  There  is  also  a  slight  vertical  adjustment  pro- 
vided by  means  of  this  same  block  to  compensate  for  the  wearing 
down  of  the  crosshead  and  guides. 

In  a  steam  cylinder  using  steam  expansively,  the  greatest  force 
is  exerted  during  the  early  part  of  the  stroke,  while  in  an  air 
compressing  cylinder  the  power  required  is  lirgely  in  the  second 
half.  Instead  of  providing  heavy  fly-wheels  to  absorb  and  give 
out  power  in  different  parts  of  the  stroke,  the  inertia  of  the  re- 
ciprocating parts  is  utilized  for  this  purpose.    The  piston  rods 
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Fig.  3.— Sectional  View  of  Norwalk  Compound  Air  Compressor  Driven  by  a  Compound  Steam  Engine. 


and  crosshead  represent  in  the  aggregate  considerable  weight,  so 
that  it  requires  most  of  the  power  of  the  steam  over  and  above 
the  air  resistance  at  the  beginning  of  the  stroke  to  start  them  for- 
ward at  the  required  speed.  At  the  end  of  the  stroke,  when  the 
steam  has  become  weak  by  expansion,  the  power  stored  up  in 
the  momentum  of  these  reciprocating  parts  is  given  out  in  useful 
work,  and  the  parts  are  brought  to  a  state  of  rest  by  expending 
their  force  upon  the  air  in  the  compressing  cylinders.  The  weight 
of  these  parts  is  purposely  made  sufficient  to  give  the  desired  re- 
sult, consequently  the  flywheels  can  be  made  comparatively 
light  and  there  are  no  heavy  strains  to  be  transmitted  between 
them  and  the  pistons. 

The  valves  on  the  inlet  cylinder  are  of  the  Corliss  type,  and  it 
will  be  seen  that  both  inlet  and  discharge  valves  are  mechanically 
actuated.  The  selection  of  inlet  valves  of  this  type  was  made 
after  a  careful  investigation  of  all  other  forms.  Poppet  valves  are 
a  source  of  loss  from  their  resistance  to  opening.  It  has  been 
found  that  to  make  i>oppet  valves  operative  at  all  reasonable 
speeds  and  conditions,  the  springs  on  them  must  have  a  force 
equal  to  at  least  eight  ounces  of  air  pressure  per  square  inch  of 
valve  area.  Small  as  is  this  pressure,  it  considerably  reduces  the 
amount  of  air  taken  in  at  each  stroke,  compels  the  compressor  to 
be  run  at  a  higher  speed  to  deliver  a  given  quantity  of  air,  and 


altogether  causes  a  loss  which  is  not  less  than  4.8  per  cent,  and 
may  be  more  if  the  conditions  are  unfavorable.  Furthermore, 
these  Corliss  valves  permit  the  air  to  enter  the  cylinder  in  large 
streams  and  reduce  to  a  minimum  the  heating  of  the  air  from 
passing  over  heated  metallic  surfaces.    To  further  insure  the  en- 


.        •  -  Fig.  4.— Norwalk  Poppet  Valves. 

trance  of  cool  air  at  the  intake  cylinder,  it  is  recommended  that 
the  air  be  taken  from  a  cool  place  outside  of  the  engine-room  and 
led  to  these  valves  through  wooden  conduits,  for  the  attachment 
of  which  to  the  cylinder  heads  provision  has  been  made.  Aa 
showing  the  importance  of  cool  air  for  compression  we  present 
the  following  table,  in  which  is  tabulated  the  discharge  of  a  oom- 


Fi«.  5.— Norwalk  Belt-Driven  Compressor*. 
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Fig.  6.-Norwalk  Compressor  for  Carbonic  Acid  Gas. 
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pressor  having  an  intake  capacity  of  1 ,000  cubic  feet   per  minute, 
fur  several  different  temperatures  at  the  intake: 


Temperature  of 

Volnipe 

taken  into 

Volume  c 
measured 

IscharKed  if 
at  62  deirreea 

intake  air. 

compressor. 

and  atmospheric  pressure 

0 

1.000  cu 

bic  feet. 

1,1.15  cubic  feet. 

« 

i.noo 

LMO 

»* 

-  s 

1,000 
1,000 

M         '          .- 

1.000 

W5 

.. 

80 

i.ooo 

*• 

908 

90 

1,000 

•* 

MS 

lOO 

I.OOO 

«4 

93« 

110 

1.000 

•• 

916 

The  above  tabulated  gains  and  losses  are  due  to  changes  in 
temperature  only  and  have  no  bearing  whatever  upon  the  power 
needed  to  work  the  compressor.  The  temperature  of  the  intake 
air  does  not  change  the  power  needed  to  operate  the  machine. 
The  resulting  efficiency  is  changed  as  above  shown. 

In  a  compound  or  two-stage  compressor  the  point  at  which  the 
discharge  valves  of  the  first  cylinder  should  open  is  fixed  by  the 
ratio  between  the  cylinder  volumes,  and  advantage  is  taken  of 
thiij  fact  to  give   such  valves   a  positive  motion.    The    valve 


mechanism  on  this  cylinder  of  the  Norwalk  air  compressor  is  in- 
genious. It  can  be  seen  best  in  Fig.  2.  The  intake  valves  are 
driven  direct  by  a  connection  to  a  return  crank  on  each  end  of 
the  fly-wheel  shaft,  and  the  discharge  valves  are  opened  by 
means  of  peculiar  shaped  cams  on  the  sterna  of  the  inlet  and  dis- 
cbarge valves.  These  cams  allow  the  discharge  valves  to  stand 
Btill  during  a  large  part  of  the  stroke  and  at  a  time  when  the 
pressure  in  the  cylinder  is  much  less  than  that  on  the  other  side 
of  the  valve,  and  then  they  rapidly  open  the  valves  when  the  air  in 
the  cyhnder  has  about  reached  delivery  pressure  and  the  valves  are 
almost  in  perfect  balance.  This  reduces  to  a  minimum  the  wear 
on  the  valves  and  valve  mechanism  and  reduces  greatly  the 
power  required  to  operate  them.  The  discharge  valves  are  closed 
by  the  spring  connection  between  the  cams. 

The  air  after  passing  through  the  intercooler  is  admitted  into 
the  second  cylinder  by  poppet  valves.  These  and  the  outlet 
valves  of  the  same  type  are  placed  in  an  accessible  position  in 
the  cylinder  heads,  and  are  carefully  designed.    The  valve,  valve 


Figi  7i— Norwalk  Compound  Compressor  for  Natural  Cas< 
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stem  and  head  are  all  forced  in  one  piece,  as  shown  in  Fig.  4, 
so  that  there  are  no  stems,  nuts  or  split  pins  to  get  loos^.  To 
permit  of  this  construction,  the  guide  for  the  stem  is  made  in 
halves  and  Recured  by  the  seat  itself,  while  the  spring  is  turned 
into  proper  position  under  the  head  in  much  the  same  fashion  as 
a  corkscrew  is  worked,  the  wire  of  the  spring  passing  through 
the  small  score  in  the  head  of  the  valve  seen  in  the  middle  view 
in  Fig.  4.  The  neatness  of  the  arrangement  has  to  be  seen  to  be 
fully  appreciated.  This  same  valve  is  used  in  the  company's  gas 
machines. 

The  arrangements  for  cooling  the  air  are  deserving  of  attention. 
These  consist  of  jackets  on  both  cylinders  and  an  efficient  inter- 
cooler.  The  importance  of  proper  cooling  can  be  better  realized 
when  we  consider  the  heat  of  compression.  The  extent  of  this 
for  ordinary  pressures  can  be  seen  from  the  following  statement 
of  the  final  temperatures  of  dry  air  compressed  without  any 
cooling  whatever : 


Degrees. 

Degrees 

I'emperatiire  of  air  before  compression. 

60 

90 

Pounds. 

Temperature 

of  air 

compressed  to —    15 

177 

212 

" 

'* 

'• 

"  ....    30 

255 

291 

•• 

hi 

•» 

"  ....    45 

317 

.362 

-  •• 

"  ....    60 

369 

417 

•• 

•* 

"  ....    75 

416 

465 

** 

'• 

••  ....    90 

455 

507 

•• 

•• 

"  ....  105 

490 

545 

4< 

•• 

••  ....  120 

524 

580 

Perhaps  the  part  this  heating  plays  in  work  of  compression  will 
be  better  understood  from  a  practical  example.  Air  compress^  d 
to  5  atmospheres,  or  60  pounds  pressure  on  the  ordinary  gage,  in 
a  compressor  without  cooling  arrangements,  would  be  raised  in 
temperature  from  62  degrees  to  373  degrees  Fahrenheit.  Assume 
that  the  amount  of  air  is  such  that  it  re<]uire8  an  engine  of  100 
horse-power  to  do  the  work.  If  now  a  perfect  cooling  apparatus 
be  added  to  the  compressor,  the  power  required  would  be  reduced 
from  100  down  to  78.4  horse-power.  In  other  words  the  value  of 
a  perfect  cooling  apparatus  to  that  compressor  would  be  31.6 
horse-power.  So  much  cooling  cannot  be  obtained  from  a  single 
cylinder  jacket.  In  a  compound  compressor  doing  the  same 
work  the  temperature  of  the  air  on  leaving  the  first  cylinder 
would  be  199  degrees,  if  the  cylinder  had  no  jacket.  All  this 
heat  above  the  atmospheric  temperature  can  be  taken  out  in  the 
intercooler.  By  thus  cooling  the  air  the  original  100  horse-power 
required  will  be  reduced  to  88.1  horse-power.  But  we  have  seen 
that  by  perfect  cooling  another  gain  of  9.7  horse-power  is  possi- 
ble. To  effect  this  a  water  jacket  is  put  on  each  of  the  two  air 
cylinders.  In  this  manner  a  large  part  of  the  gain  from  cooling 
is  made  sure  by  using  an  intercooler,  and  of  the  remaining  gain 
which  is  theoretically  possible,  as  much  as  possible  is  realized  by 
the  use  of  cylinder  jackets. 

In  the  Norwalk  compressor  the  jackets  are  formed  by  bushing 
the  cylinders,  the  main  casting  being  so  formed  as  to  leave  an 
annular  space  around  the  bushing  when  the  latter  is  in  place. 
This  is  a  more  reliable  construction  than  casting  the  cylinder  all 
in  one  piece,  as  there  is  no  danger  from  misplaced  core?.  It  also 
permits  the  use  of  a  harder  and  better  wearing  material  in  the 
bushing,  and  this  opportunity  is  not  neglected  by  the  company. 
The  intercooler  is  the  cylindrical  chamber  mounted  on  top  of  the 
air  cylinders  and  is  made  of  ample  volume  to  give  time  for  com- 
plete cooling.  The  cooling  water  circulates  through  numerous 
pipes  to  pass  which  the  air  must  be  divided  into  many  small 
streams. 

Ab  already  stated,  the  company  are  firm  advocates  of  the  com- 
pound compression,  and  were  the  first  to  employ  it  in  this 
country.  The  reasons  for  their  practice  have  been  given  in  the 
foregoing,  where  the  gain  in  efficient  cooling  was  illustrated .  Such 
cooling  cannot  be  effected  in  a  single  cylinder  by  means  of  one 
water  jacket.  Furthermore,  there  is  more  uniform  res'stance 
throughout  the  stroke  in  two-stage  than  in  single  cylinder  com- 
pression. At  the  same  time  they  build  many  single  compressors 
for  such  work  as  they  are  adapted  to. 

We  have  thus  far  confined  our  attention  to  steam  actuated  air 
compressors  with  either  single  or  compound  steam  cylinders  ac- 
cording to  the  steam  pressure  available.    The  company  also  build 


belt  driven  compressors  of  the  type  shown  in  Fig.  5,  in  whict^^H.'' v 
the  economies  at  the  air  cylinders  are  realized  as  fully  as  in 
machines  already  descritted.     For  utilizing  water  power  a  similar 
compressor  is    built  in  which  a    Pelton  or  oihet  water  wheel 
takes  the  place  of  the  belt  wheel  shown.  !.•■•.  " 

Mention  has  already  been  made  of  the  compressors  buflt  for 
compressing  and  liquifying  carbonic  acid  gas.  One  of  these  ma- 
chines is  shown  in  Fig.  6.  The  gas  first  enters  the  large  cylinder 
through  the  opening  shown,  and  after  compression  passes  through 
one  of  the  two  intercoolers,  thence  into  the  second  cylinder,  next 
into  the  other  intercooler,  and  then  into  the  small  cylinder  to 
the  extreme  left.  The  first  cylinder  is  double-acting  and  the 
others  single.  The  pressure  required  for  liquefaction  is  of  course 
dependent  on  the  temperature  and  is  in  usual  practice  about 
1,200  pounds.  The  cylinder  head  on  the  last  cylinder  is  made 
of  forged  steel,  and  it  is  found  that  cast  metals  are  too  porous  for 
the  pressure.  The  air  cylinders  cannot  be  lubricated  with  oil  be- 
cause the  gas  must  not  be  contaminated  in  the  least,  and  special 
devices  are  resorted  to  for  producing  frictionless  movement. 

In  Fig.  7  we  give  a  view  of  one  of  several  compound  compres- 
sors built  for  compressing  natural  gas  for  the  city  of  Tiffin,  O. 
Each  of  these  compressors  is  capable  of  delivering  5,000.000  cubic 
feet  of  gas  per  day  through  80,000  feet  of  8-inch  pipe.  These 
machines  differ  slightly  from  the  company's  regular  design  of 
compound  compressors  in  having  the  large  intake  cylinder, which 
is  subjected  to  the  lightest  pressure,  in  the  middle  of  the  machine. 
This  was  done  in  order  that  the  second  or  high-pressure  cylinder 
could  be  thrown  out  of  gear  until  the  changing  condition  of  the 
field  required  its  use. 

One  of  the  largest  natural  gas  pump  installations  supplied  by 
the  company  is  at  Greentown,  Ind.,  where  the  compressors  send 
the  gas  to  Chicago,  116  miles,  through  two  Hues  of  8  inch  pipe. 
Last  winter  the  plants  equipped  with  Norwalk  compressors  aver- 
aged a  delivery  of  100,000,000  cubic  feet  per  day.  In  someoftheee 
natural  gas  plants  the  conditions  are  such  that  single  cylinder  com- 
pressers  are  best  suited  to  the  requirements  and  the  company 
hasinstalled  a  number  of  these  machines  at  various  places. 

Several  railroads  have  used  ordinary  illuminating  gas  for  car 
lighting  and  in  such  cases  have  needed  compressors  for  that  gas. 
The  Pennsylvania  Railroad  and  the  Philadelphia  &  Reading  Rail- 
road are  using  Norwalk  compressors  for  this  purpose.  The  Penn- 
sylvania Railroad  has  all  told  21  Norwalk  compressors  in  service. 
There  is  an  attraction  about  large  machinery  that  captivates 
many,  but  this  company,  though  prepared  to  build  compressors  of 
almost  any  size,  do  not  generally  advocate  anything  larger  than  32 
inches  by  36  inches,  believing  that  in  the  average  large  plant  it  is 
wiser  to  adopt  approximately  that  size  for  each  unit  and  increase 
the  number  of  units  until  the  desired  total  capacity  is  obtained.  The 
workmanship  entering  into  the  Norwalk  compressors  is  in  keep- 
ing with  their  excellence  of  design,  and  whenever  the  company  is 
acquainted  with  the  exact  needs  of  a  customer,  a  compressor  is 
built  which  exactly  fits  those  requirements.  In  conclusion,  we 
would  say  that  those  who  'want  to  know  more  about  Norwalk 
compressors  or  the  general  principles  underlying  air  and  gas  com- 
pression, should  write  for  one  of  the  company's  catalogues.  This 
book  is  almost  a  scientific  treatise  on  compressed  air,  so  full  is  it 
of  valuable  information  on  this  subject. 


According  to  the  Railvoay  Age  and  Korthtcestem  Railroader 
the  new  railroad  construction  for  the  first  six  months  of  this  year 
is  717  miles,  as  against  622  miles  for  the  same  period  in  1895,  495 
in  1894, 1,025  in  1893, 1,284  in  1892. 1,704  in  1891,  and  2.055  miles 
in  the  first  half  of  1890. 


The  big  steamer  building  at  the  Vulcan  yard,  Stettin,  Ger- 
many, for  the  North  German  Lloyd  Company,  and  which  is  to 
compete  with  the  famous  Cunarders  Campania  and  Lticania,  will 

be  625  feet  long,  66  feet  beam,  and  43  feet  deep,  and  her  engines 
will  develop  28,000  horse  power.  A  similar  ship  is  also  bieinK 
built  at  the  works  of  Mr.  Scichan  at  Dantzic.  Another  of  the  big 
German  shipping  corporations,  the  Hamburg-American  Company, 
is  having  built  at  Harland  &  Wolff's  yard,  Belfast,  Ireland. "a 
steamer  that  will  be  the  biggest  freight  carrier  in  the  world.  Her 
dead  weight  will  be  over  12,000  tons  and  her  dimensions  are  560 
feet  long,  62  feet  beam  and  41  feet  deep. 
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The  June  number  of  the  American  Enqineer,  Car  Builder 
AND  Railway  Journal,  contained  the  first  of  ar-veral  articles  on 
the  Altoona  shops  of  the  Pennsylvania  Railroad.  The  convention 
held  in  Saratoga  in  June  supplied  so  much  mateiial  for  the  July 
number  of  the  paper  that  the  second  article  on  Altoona  was 
omitted  from  that  number  and  now  appears  in  this  one.  The 
points  of  interest  which  may  be  observed  in  Altoona  are  almost 
limitless,  and  the  series  of  articles  might  be  continued  mdefinitely. 
The  article  in  this  number  will  be  succeeded  by  several  others. 


AUGUST,    1896. 


HubBcrlptlon.— $2.00  a  year  Jor  the  Vnittd  Stalest  and  Canada;  iS.SO  a 
I'tarto  Foreign  Countries  embraced  in  the  Un (vernal Pontal  Union. 


EDITORIAL    ANNOUNCEMENTS. 


Attrertisementx.— Nothing  will  be  inserted  in  this  journal  for 
pay,  EXCKPT  IN  THE  ADVERTISING  PAGE!).  The  reading  pages  will 
contain  only  auch  matter  as  ire  consider  of  interest  to  our 
readers. 


Special  Notice.— ^s  the  American  Engineer,  Car  Bitilder 
AND  Railroad  Journal  is  printed  antl  ready  for  mailing  on 
the  last  day  of  the  month,  correspondence,  advertisements,  etc., 
intended  for  insertion  must  be  received  not  later  than  the  25th 
day  of  each  month. 


Contributions. — Articles  relating  to  railway  rolling  stock  con- 
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The  heating  of  buildings  by  means  of  the  waste  heat  of  a  steam 
plant  is  one  of  the  favorite  ways  of  utilizing  heat  that  would 
otherwise  be  a  total  loss.  This  is  usually  done  by  a  use  of  the  ex- 
haust steam  from  the  engine  when  it  is  non-condensing,  but  there 
was  recently  published  the  description  of  a  plant  in  which 
the  heat  w  abstracted  from  the  water  discharged  from  the  hot 
well  of  a  condensing  engine,  and  employed  to  raise  the  tempera- 
ture of  the  air  in  a  hot-blast  system,  while  the  air  currents  gen- 
erated by  the  flywheel  of  the  engine  are  utilized  to  force  the  hot 
air  through  the  ducts.  In  the  case  of  mills  the  engines  are  so 
large  in  proportion  to  the  buildings  they  serve  that  the  heat 
available  is  sufficient  for  the  purpose,  and  in  many  manufactur- 
ing establishments  this  condition  will  also  obtain.  Where  such 
is  the  case,  the  system  appears  to  have  advantages  as  the  larger 
beating  surface  required  in  the  heaters,  with  its  attendant  cost 
and  greater  space  occupied,  will  be  more  than  offset  by  the 
smaller  consumption  of  power.  •■    ■    •■ 


The  tornado  at  St.  Louis  has  raised  an  interesting  question  re- 
garding the  limits  of  resiwnsibility  under  the  Master  Car  Builders' 
rules  of  interchange.  These  rules  say  that  cars  must  be  returned 
in  as  good  running  order  as  when  rec^ved,  and  the  various  roads 
signing  the  code  have  agreed  to  do  this.  But  when  property  is 
destroyed  by  what  is  in  legal  phraseology  termfdan  "  act  of  Glod" 
the  courts  will  not  compel  the  payment  of  damages.  Some  of 
the  roads  entering  St.  Louis  were  willing  to  repair  at  their  own 
cost  foreign  cars  on  their  tracks  damaged  by  the  tornado,  while 
others  refused  to  do  so.  Some  of  those  refusing  did  so  on  the 
ground  that  while  they  might  be  willing  to  pay  the  costs  in  tbig 
case  if  others  signing  the  code  of  rules  would  do  likewise  in  the 
future,  thero  was  no  guarantee  that  such  costs  could  be  collected 
in  this  or  in  future  cases,  nor  was  there  any  redress  obtainable  by 
taking  a  future  case  into  the  courts.  In  other  words,  while  the 
framers  of  the  code  of  rules  might  not  have  so  meant  it,  these 
rules  go  further  than  does  the  law  and  involve  obligations  not  recog- 
nized in  the  courts  ;  hence  a  settlement  of  this  case  under  the 
rules  would  not  be  fair  to  the  parties  interested  unless  they  were 
assured  that  in  the  future  the  rules  would  not  be  repudiated  and 
the  protection  of  the  courts  sought  by  those  on  whom  the  obliga- 
tions  would  fall.  There  was  to  be  a  meeting  held  in  July  of  those 
interested  at  St.  Louis  to  decide  upon  the  course  to  be  pursued, 
but  at  this  writing  we  have  not  learned  the  results  of  the  confer- 
nee. 


That  oil  and  gas  engines  are  certain  to  claim  part  of  the  field 
now  occupied  by  the  steam  engine  is  susceptible  of  new  proof  al- 
most daily.  The  advantage  of  economy  in  small  powers,  or,  in 
fact,  in  all  powers  in  which  they  are  as  yet  built,  is  with  the  gaa 
and  oil  engines,  and  in  many  applications  the  less  bulky  fuel,  the 
absence  of  ash,  the  greater  quickness  with  which  the  gas  engine 
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can  be  started,  the  fact  that  there  is  no  boiler  requiring  attend- 
ance either  while  the  engine  is  running  or  after  it  is  shut  down, 
are  all  in  their  favor.  One  of  the  latest  and  most  novel  applica- 
tions of  the  oil  engine  is  on  one  of  the  lightships  of  the  United 
States  Government.  Here  it  is  made  to  run  an  air  compressor  to 
supply  air  for  the  large  whistle  used  as  an  audible  signal  in  foggy 
weather,  and  one  of  its  great  merits  in  this  case  is  in  the  fact  that 
it  can  be  started  at  once  when  a  fog  approaches,  while  with  the 
steam  engine  there  was  a  boiler  to  be  fired  up  before  power  was 
available.  Railroads  are  also  finding  a  use  for  these  engines  at 
isolated  water  stations,  where  a  great  saving  in  attendance  is 
found.  In  fact,  wherever  the  service  is  intermittent  in  character 
the  gas  and  oil  engines  are  doubly  advantageous.  In  many  cases, 
however,  where  a  regular  service  is  desired,  the  gas  eng:ine  holds 
it3  own  and  asks  no  favors  of  the  steam-engine.  Unfortu- 
nately gas  engines  have  in  the  past  been  expensive  in  the  matter 
of  first  cost,  even  costing  as  much  as  a  steam-engine  and  boiler 
of  the  same  power,  but  the  cost  is  coming  down  and  with  the  in- 
creased demand  for  them  there  are  opportunities  to  still  further 
reduce  their  cost.  When  this  has  been  accomplished  to  a  suffi- 
cient extent  the  steam-engine  will  be  supplanted  to  a  greater  de- 
gree than  at  present. 
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If  we  read  the  signs  of  the  times  rightly,  the  substitution  of 
steel  for  wood  in  the  construction  of  freight  cars,  particularly  in 
their  underframes,  will  make  material  progress  in  the  near 
future.  The  reduced  cost  of  steel  and  the  increasing  capacity  of 
cars  are  both  favorable  to  the  change,  and  steel  is  being  consid- 
ered by  enterprising  railroad  officials:  there  is  at  present  a  better 
prospect  for  a  thorough  trial  of  the  metal  construction  than  at 
any  time  in  the  past.  It  is  hardly  to  be  expected,  however,  that 
great  numbers  of  steel  cars  will  be  built  immediately,  or  that  the 
experiences  of  the  near  future  will  be  limited  to  a  few  designs 
only.  The  practical  experience  of  the  past  has  not  been  such  as 
to  converge  opinion  in  favor  of  any  one  type;  on  the  contrary,  it 
has  left  the  field  open  to  the  invasion  of  any  meritorious  design. 
Tbis  condition  of  affairs  is  must  favorable  to  those  who  have 
special  or  patented  constructions  to  present  to  railroad  officials, 
but  it  is  puzzling  to  the  latter,  as  it  is  difficult  to  select  from  those 
available  a  design  that  shall  be  put  to  the  test  of  regular  service, 
without  some  practical  data  as  a  guide  in  making  the  selection — 
data  which  is  not  at  hand  and  cannot  be  obtained  by  a  brief  test 
of  a  sample  car.  Designs  must  be  chosen,  therefore,  by  the  best 
judgment  that  can  be  exercised  without  the  aid  of  such  data. 

Among  those  who  have  carefully  considered  the  problems  of 
steel-car  construction  the  question  which  presents  itself  for  solu- 
tion is  not  how  the  car  shall  be  made  to  carry  a  certain  load,  but 
rather  what  are  the  essential  features  of  a  design  that  shall 
embody  the  minimum  of  weight  with  the  maximum  of  durability 
under  the  action  of  corrosion,  the  shocks  and  complex  strains  of 
service  and  the  occasional  damage  from  wrecks,  and  which  shall 
at  the  same  time  be  easy  to  repair  when  repairs  are  needed  ?  In 
other  words,  the  building  of  steel  cars,  or  cars  with  steel  under- 
frames, is  a  matter  of  cost— not  the  first  cost  onlv,  but  the  total 
cost  during  the  life  of  the  cars.  Hence  those  who  contemplate 
giving  them  a  trial,  while  not  unmindful  of  the  first  cost,  are 
naturally  desirous  that  the  design  selected  by  them  shall  ulti- 
mately yield  the  most  satisfactory  answers  to  such  questions  as 
How  long  will  the  cars  last?  What  will  it  cost  to  maintain 
them?  How  will  they  go  throush  wrecks?  Will  bolts  and  rivets 
get  loose  and  cause  trouble  and  expense  ?  How  can  corrosion 
best  be  prevented  and  its  effects  minimized?  While  the  answers 
to  these  questions  cannot  be  drawn  from  present  experience  in 
this  country  we  think  there  is  every  reason  to  believe  that  when 
the  answers  are  forthcoming  they  will  be  decidedly  favorable  to 
the  cars  with  well-designed  steel  underframes. 

As  we  have  not  any  extensive  experience  in  America  on 
which  to  draw  at  this  time,  our  readers  will  doubtless  be  inter- 
ested in  an  article  on  another  page  of  this  issue,  in  which  is  re- 
lated an  experience  of  35  years  with  iron  aod  steel  in  car  con- 


struction on  the  Extern  Railway  of  France.  The  freight  cars  in 
use  on  that  road  are  small  in  comparison  with  American  cars; 
they  are  carried  on  four  wheels  and  are  undoubtedly  subjected  to 
less  rough  usage  than  our  cars,  and  yet  there  is  much  valuable 
experience  there  related,  which  will  be  a  help  to  officials  here  in 
deciding  upon  designs  for  tlieir  cars.  Briefly  stated,  the  experi- 
ence of  the  Eastern  Railway  is  that  while  wooden  underframes 
have  a  life  of  from  25  to  30  years,  the  metal  underframes  of  simi- 
lar cars,  after  20  years  of  service,  are  in  such  excellent  condition 
that  their  total  life  is  estimated  at  from  50  to  60  years;  that  the 
upperframes,  when  made  of  iron,  being  of  much  smaller  sec- 
tional areas,  will  corrode  more  rapidly  and  will  not  last  more  than 
30  years;  that  the  riveting,  if  of  good  design  and  workmanship, 
will  not  become  loose  from  shock  or  vibration,  and  that  serious 
corrosion  in  the  rivet  holes  can  be  prevented  by  making  the 
rivets  completely  fill  the  holes,  machine  riveting  being  preferred 
to  hand  riveting  for  this  reason;  and  that  the  evils  of  corrosion 
can  be  greatly  reduced  by  painting  the  metal  work  at  least  once 
in  three  years. 

As  we  have  already  intimated,  the  ex|>erience  of  railway  s  in 
France  may  not  be  in  all  respects  directly  applicable  to  conditions 
in  this  country,  but  a  number  of  conclusions  valuable  for  general 
guidance  would  appear  to  be  warranted,  the  first  of  which  is  that 
properly  designed  steel  underframes  will  last  at  least  twice  as 
long  as  underframes  of  wood.  Wooden  frames  in  France  have 
apparently  a  longer  life  than  in  this  countxy.  Here  many  place 
the  average  life  of  a  freight  car  at  not  more  than  15  years,  but 
there  is  good  reason  to  believe  that  the  true  figure  is  nearer  20 
years. while  French  cars  of  the  type  investigated  last  .30  years.  As 
the  French  underframes  of  iron  have  double  the  life  of  the  wooden 
ones,  and  as  there  do  not  appear  to  be  any  service  conditions  here 
particularly  prejudicial  to  metal  frames,  it  is  reasonable  to  ex- 
pect that  the  use  of  steel  will  double  the  life  of  the  underframes 
of  American  cars.  In  fact,  there  is  good  cause  for  believing  that 
in  this  country  the  life  will  be  more  than  doubled.  In  the  first  place, 
our  cars  carry  from  three  to  six  times  as  much  load  as  French 
cars.  This  means  heavier  cars  with  larger  steel  sections  in  their 
frames.  These  larger  sections  will  suffer  from  less  corrosion,  admit 
of  more  substantial  construction  at  the  riveted  joints,  and  ia  every 
way  lend  to  increased  life.  The  only  offset  to  this  is  the  rougher 
handling  of  the  cars  in  this  country,  and  even  in  this  respect  the 
difference  is  more  apparent  than  real,  for  the  heavier  and  stronger 
frames  required  for  the  heavier  loads  are  better  adapted  to  resist 
the  effects  of  rough  handling.  All  things  considered,  therefore,  it 
seems  justifiable  to  conclude  that  the  average  life  of  steel  under- 
frames in  this  country  will  be  at  least  double  that  of  wood,  ot,  in 
other  words,  will  exceed  40  years,  and  that  if  proper  precautions 
against  corrosion  are  taken  this  period  may  be  greatly  increased. 

The  second  lesson  that  can  be  drawn  from  the  condition  of  the 
French  cars  is  that,  other  things  being  equal,  a  frame  composed 
of  few  pieces,  and  these  of  relatively  large  sections,  will  last  longer 
than  a  frame  having  a  larger  number  of  smaller  parts.  The 
former  is  also  commendable  for  its  simplicity,  the  reduction  of 
riveted  work,  and  the  accessibility  of  its  parts.  Such  a  frame 
will  not  only  resist  the  action  of  the  elements  better,  but  it  should 
prove  lighter  on  repairs,  less  liable  to  damage  in  a  wreck,  and 
more  easily  put  in  Bhape  when  damaged. 

Another  point  that  should  not  be  lost  sight  of  is  the  fact  that 
good  riveting  will  not  give  any  trouble  in  service.  It  will  not 
loosen  from  shock  or  vibration,  nor  will  it  corrode  if  the  rivets 
fill  the  holes  completely.  The  importance  of  the  rivets  filling  the 
holes  was  brought  out  by  several  who  took  part  in  the  discussion 
on  steel  underframes  at  the  M.  C.  B.  convention  in  June,  and 
need  not  be  enlarged  upon  here.  It  is  well  to  point  out,  however, 
that  the  experience  of  the  French  does  not  lead  them  to  consider 
for  a  moment  the  use  of  bolts  instead  of  rivets.  •... :  ■-  ;  -"      . 

If  we  could  have  given  space  to  all  of  the  engravings  w1ii<^ 
appeared  in  the  original  of  the  article  we  have  translated,  the  in- 
fluence of  paint  as  a  preservative  against  rust  would  be  more  strik- 
ing. In  the  underframes,  the  corrosion  is  greatest  on  such  sur- 
faces as  are  covered  by  other  parts,  more  particularly  those 
covered  by  the  flooring.    Next  in  order  are  inner  surfaces,    not 
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covered,  but  difficult  to  reach  with  a  paint  brush  ;  and  Bnally 
there  are  the  exterior  surf  aces,  easily  accessible,  and  almost  free 
from  corrosion.  It  would  appear  to  be  a  wise  precaution  to  so 
make  steel  underf  rames  that  when  the  flooring  is  being  renewed 
the  entire  frame  could  be  laid  bare,  cleaned  and  painted. 

There  is  not  much  encouragement  for  metal  upperf rames  in  the 
article  we  are  discussing.  Because  of  the  small  sectional  area  of 
the  various  parts,  corrosion  is  an  important  factor,  and  they  have 
no  longer  life  than  the  wooden  frames.  In  this  country,  the 
greater  size  of  the  cars  would  permit  of  heavier  sections  being 
employed  in  the  upperframes,  from  which  a  greater  life  might 
reasonably  be  expected.  But  there  is  little  inclination  to  use  metal 
upperframes  in  the  United  States  at  present,  attention  being 
devoted  chiefly,  and,  we  think,  wisely,  to  the  underframes.  As 
regards  the  latter,  the  experience  in  JYance,  Germany,  India  or 
other  countries  where  they  are  used  is  unreservedly  in  their  favor. 

It  is  to  be  noticed  that  not  a  word  is  said  regarding  the  difficul- 
ties of  conducting  repairs  in  metal  instead  of  wood.  And  yet 
French  railway  officials  had  to  meet  the  same  conditions  as  our 
master  car  builders  must  face  in  introducing  the  steel  frames 
Twenty-five  years  ago  they  were  using  wood  exclusively,  and 
now  they  are  using  iron  almost  altogether  ;  they  had  to  accept 
new  conditions  and  methods  for  making  repairs,  and  as  there  is 
not  a  word  al>out  trouble  during  the  tnnsition,  we  can  only  con- 
clude that  the  difficulties  experienced  were  not  as  great  as  some 
officials  in  this  country  expect  them  to  be  here. 

Another  strong  testimonial  in  favor  of  the  steel  underframes 
and  the  low  cost  of  repairs  comes  from  the  few  roads  in  this 
country  that  have  had  any  experience  with  well-designed  frames 
in  regular  service.  The  Norfolk  &  Southern  road,  for  instance, 
finds  that  the  cost  of  repairs  for  the  four  years  it  has  used 
steel  underframes  is  practically  nothiner.  It  certainly  appears 
that  repairs  to  steel  cars  will  come  so  slowly  and  be  so  small  that 
the  problem  of  making  such  repairs  cheaply  can  be  solved  leis- 
urely. 

Whether  it  is  better  to  begin  with  mixed  underframes  and 
afterward  take  up  frames  entirely  of  steel  admits  of  two  opin- 
ions, but  we  firmly  believe  that  the  better  way  is  to  zo  to  all- 
steel  underframes  without  any  intermediate  steps.  As  to  the 
question  of  special  and  patented  sections  versus  regular  struc- 
tural shapes,  a  decision  will  be  reached  only  after  experience 
with  both.  Some  of  the  cars  constructed  from  special  shapes  al- 
ready brought  to  the  attention  of  railway  officials  are  admirably 
designed,  but  before  they  will  be  adopted  to  any  large  extent  they 
will  undoubtedly  be  called  upon  to  compete  with  cars  constructed 
of  regular  structural  shapes.  It  will  then  be  a  survival  of  the 
fittest.  It  would  appear  that  in  the  designing  of  steel  under- 
frames there  is  a  chance  for  the  mechanical  department  and  the 
cliief  or  bridge  engineer  to  work  together.  The  latter  ought  to 
be  able  to  render  valuable  assistance. 


NOTES. 


For  five  summers  the  Baltimore  &  Ohio  has  been  compelled  to 
haul  water  in  tanks  from  the  Ohio  River  to  supply  its  locomotives 
in  "West  Virginia,  where  the  mountain  streams  give  out  in  dry 
weather.  To  avoid  this  a  reservoir  with  a  capacity  of  3,000,000 
gallons  is  building  at  Glover's  Gap,  W.  Va.  The  water  will  be 
furnished  by  artesian  wells,  several  of  which  have  been  drilled  in 
the  vicinity.  On  the  Pittsburgh  Division,  near  Triadelphia,  a 
similar  but  smaller  reservoir  is  being  built  for  the  same  purpose. 

The  Royal  Agricultural  Society  will  hold  its  1897  meeting  at 
Manchester,  England,  when  prizes  of  $.500 and  $2.50  are  offered  for 
the  beet  self-moving  vehicle  for  light  loads,  and  similar  sums  for 
the  best  heavy  self-moving  vehicle.  Those  of  the  former  class  are 
to  be  designed  for  loads  up  to  3  tons,  and  the  latter  for  loads  of  5 
tons,  the  weight  of  the  vehicle  itself  being  excluded.  Where  petro- 
leum is  used,  the  specific  gravity  of  the  oil  must  not  be  less  than 
.8,  and  the  flashing  point  not  less  than  73  degrees  Fahr.  The  trials 
will  consist  of  a  run  of  50  miles  and  return,  and  careful  measure- 
ments of  fuel  and  water  consumed  will  be  made.  The  maxi- 
mum speed  is  placed  at  10  miles  per  hour.      Entries  must  be  re- 


ceived before  April  1  next,  and  may  be  sent  to  Mr.  Ernest 
Clarke,  13  Hanover  Square,  London,  W.,  from  whom  further  in- 
formation can  be  obtained. 


The  United  States  Lightship  Board  recently  installed  a  unique 
signaling  plant  on  Lightship  No.  42,  stationed  off  Cape  Cod. 
The  boat's  visual  signals  consist  of  fixed  white  lights  in 
gratings  at  the  two  mastheads,  and  its  audible  signal  is  an  im- 
mense whistle  operated  by  compressed  air.  Power  for  compress- 
ing the  air  is  furnished  by  two  Hornsby-Akroyd  oil  engines  of 
2.T  horse  {wwereach.  These  engines  can  be  started  up  in  from  10 
to  15  minutes,  and  as  compressed  air  is  always  kept  stored  in  res- 
ervoirs of  sufficient  capacity  to  run  the  whistle  for  20  minutes, 
the  whistle  is  ready  for  service  at  a  moment's  notice  in  case 
of  sudden  fog.  Theair  is  compressed  to  60  pounds  pressure  and 
passes  through  a  reheater  and  a  reducing  valve  before  going 
to  the  whistle.  The  reheating  is  done  on  the  score  of  economy 
and  also  to  prevent  the  whistle  from  clogging  with  the  frost  and 
ice  that  would  otherwise  be  formed  by  the  cooling  effect  of  the 
expanding  air. 

The  Monthly  Bulletin  of  the  Bureau  of  American  Republics  for 
June  has  an  article  on  the  railway  systems  of  the  Argentine  Re- 
public in  which  the  total  railway  mileage  is  given  at  14,029  kilo- 
meters (about  8,760  miles) ;  of  this  total  five  lines  are  the  property 
of  the  nation  with  a  length  amounting  to  1,026  klilometers;  10 
lines  with  a  total  length  of  3,834  kilometers  are  guaranteed  by 
the  Government ;  seven  lines  of  6,241  kilometers  are  without 
national  guarantee,  and  seven  lines,  comprising  2,928  kilometers 
are  subject  to  provincial  jurisdiction.  In  1894  there  were  in 
service  1,112  locomotives,  of  which  868  were  of  English  manu- 
facture, 144  American.  68  French,  12  Belgian,  9  Canadian,  2 
German  and  4  of  home  manufacture.  There  were  1,456  passenger 
coaches,  of  which  824  were  of  English  manufacture,  235  Ameri- 
can, 184  Argentine,  92  French  and  121  the  manufacture  of  which 
is  not  given.  There  were  31,039  freight  cars,  17,940  of  which 
were  of  English  make,  6,421  Argentine,  1,496  American,  1,265 
French  and  3,917  not  stated. 

The  United  States  navy  is  not  the  only  one  in  which  there  is 
dissatisfaction  because  of  improper  treatment  of  the  engineer 
officers.  In  the  British  navy  the  same  trouble  exists  and  in  the 
hope  of  educating  public  opinion  to  an  appreciation  of  the  injus- 
tice systematically  dealt  out  to  the  engineering  staff.  The  Practi- 
cal Engineer  began  in  its  issue  of  May  15  a  serial  story  entitled 
"  The  Naval  Engineer  and  the  Command  of  the  Seas."  In  the 
course  of  the  story  war  is  declared  between  England  and  France 
and  the  first  naval  engagement  takes  place  in  the  Mediterranean, 
and  is  described  in  an  interesting  manner.  The  battle  might  have 
terminated  in  favor  of  the  English  had  not  a  second  French  fleet 
appeared  upon  the  scene,  compelling  the  English  to  beat  a  retreat. 
The  importance  of  the  work  of  the  engineering  staff  is  brought 
out  in  connection  with  the  maneuvers  of  the  ve-sels,  and  the  ap- 
pearance of  the  second  French  fleet  is  attributed  to  the  impossi- 
bility of  getting  engineers  and  artificers  to  man  a  sufficient  num- 
ber of  British  men-of-war  to  keep  the  Frenchmen  in  port.  As  a 
story  it  is  thus  far  quite  interesting,  and  it  is  to  be  hoped  it 
will  serve  a  useful  purpose.  .       ,    ' 

One  of  the  new  fast  passenger  engines  on  the  Chicago,  Rock 
Island  &  Pacific  Railway  made  an  excellent  run  from  Chicago  to 
R'x-k  Island  on  June  3.  The  run  of  181.3  miles  was  made  in  3 
hours  and  28  minutes,  the  train  making  seven  stops  and  seven 
times  slowing  down  to  35  miles  per  hour  in  passing  over  inter- 
locking plants  and  bridges.  Furthermore.  31  minutes  was  con- 
sumed in  going  the  first  15  miles,  because  of  the  difficulty  of 
getting  out  of  the  city  over  the  tracks  which  are  being  elevated. 
That  leaves  only  2  hours  and  57  minutes  for  the  remaining  166.3 
miles,  making  the  average  speed  for  that  part  of  the  run  .56.37 
miles  per  hour,  including  the  seven  stops  and  seven  slow-downs. 
The  train  consisted  of  five  cars,  weighing  452,170  pounds,  or  over 
226  tons.  The  new  engines  are  known  as  "  Class  22  A,"  and  are 
of  the  eight-wheeled  type.  They  have  cylinders,  191  by  26  inches; 
driving-wheels,  78  inches  in  diameter;  radial-stay  wagon-top  boil- 
ers, 61  inches.in diameter  at  the  smallest  course;  total  heating  sur- 
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face,  1,988.3  square  feet;  Gyrate  area,  2.4.5  square  feet;  boiler  pres- 
sure, 190  pounds;  driviai;  wheel  base.  8  feet  6  inches;  total  wheel 
base  of  engine,  23  feet  li  inches;  weight  on  drivers,  83,000  pounds; 
weight  on  truck,  42,000  pounds;  total  weight  of  engine  in  work- 
ing order,  13.5,000  pounds.  The  engines  have  large  bear- 
ings and  wearing  surfaces.  The  boiler  is  of  carbon  steel,  the 
driving-wheels  of  cast  steel,  the  axles  of  Cambria  steel,  treated  by- 
Coffin  process,  Krupp  steel  tires,  Nathan  sight  feed  lubricators, 
Ashton  safety  values  and  muffiers,  Jerome  metallic  packing. 
French  springs.  Star  steam  gages,  American  driver  brakes,  Sar- 
gent driver  brake  shoes.  Monitor  injectors,  Barabor  bell-ringers, 
Mason  reducing  valves,  Mardea  brakebeams  and  Westinghouse 
brakes  on  tenders. 


I^etsottals. 


Mr.  L.  A.  Riley  has  been  elected    President  of  the   Lebigb  & 
Lackawanna  Railroad. 


Mr.  Leon  Hart  has  resigned  as  Receiver  of  the  Texas,  Sabine 
Valley  &  Northwestern. 

Mr.  K.  H.  Bates  has  been  elected  President  of  the  Kansas  City, 
Oklahoma  &  Southwestern. 


Mr.  J.  T.  Atwood  has  been  appointed  Chief  Engineer  of  the 
Pittsburgh  &  Lake  Erie  Railroad. 

-     Mr.  Hugh  J.  Fitch  has  been  appointed  Receiver  of  the  St.  Louis 
Avoyelles  &  Southwestern  Kail  way. 

C.  C.  Crooke,  President  of  the  Altamont  &  Manchester  Rail- 
road, died  at  Stanford,  Ky,,  on  July  9. 

Mr.  8.  T.  Prince,  of  Mobile,  has  been  appointed  Receiver  for 
the  Seaboard  Railway  Company  of  Alabama. 

Mr.  Sidney  Emerson  has  been  appointed  Chief  Engineer  of  the 
Wabash,  with  headquarters  at  St.  Louis,  Mo. 

Mr.  T.  H.  Perry  has  been  made  Purchasing  Agent  of  the  Cleve- 
land, Akron  &  Columbus,  with  office  at  Indianapolis, 

Mr.  B.  E.  Taylor  is  appointed  Purchasing  Agent  of  the  Louis- 
ville, New  Albany  &  Chicago,  vice  J.  H.  Craig,  resigned. 

Mr.  William  J.  Dale,  Jr.,  has  been  reappointed  a  State  Railroad 
Commissioner  of  Massachusetts  for  three  years  from  July  1. 

Mr.  Chas.  H.  Grundy  has  been  appointed  General  Manager  of 
the  MarshBeld  &  Southeastern,  with  office  at  Marshfield,  Wis. 

Mr.  W.  H.  Smith  is  appointed  Purchasing  Agent  for  the  Atlantic 
&  Pacific  Railroad,  with  headquarters  at  Albuquerque,  N.  Mex. 

Mr.  George  W.  Kenny  is  appointed  Superintendent  of  Motive 
Power  of  the  Rutland  Railroad,  with  headquarters  at  Rutland,  Vt. 

Mr.  A  McLean  has  been  appointed  Superintendent  of  Motive 
Power  and  Equipment  of  the  Georgia  Northern,  with  headquar- 
ters at  Pidcock,  Ga. 

Mr.  Joel  H.  De  Victor  has  been  chosen  Vice-President  of  the 
Eagles  Mere  Railroad,  with  headquarters  at  Philadelphia.  Pa., 
vice  Mr.  John  R.  T.  Ryan. 

Mr.  Joseph  Mc Williams  has  resigned  as  General  Superintendent 
of  the  Tsxas  Central  to  accept  the  position  of  General  Manager  of 
the  Marietta  &  North  Georgia. 

Mr.  William  Youngquist.  for  more  than  25  years  Foreman  of 
the  Chicago,  Burlington  &  Quincy  Car  Department,  died  at  Cres- 
ton,  la.,  on  June  22,  aged  54  years. 

Mr.  W.  J.  Lewis  has  been  appointed  Purchasing  Agent  of  the 
Peoria,  Decatur  &  Evansville  Railway,  with  headquarters  at 
Evansville,  vice  H.  W.  Matters,  resigned. 

Mr.  S.  B.  Fisher,  formerly  Assistant  Chief  Engineer,  has  been 
promoted  to  the  position  of  Chief  Engineer  of  the  Missouri,  Kan- 
sas &  Texas,  with  office  at  St.  Louis,  Mo. 


Mr.  John  H.  Winder,  President  of  the  Seaboard  Air  Line  Belt 
Railroad  at  Atlanta,  Ga.,  has  resigned,  and  Mr.  R.  C.  Hoffman, 
of  Baltimore,  has  been  chosen  to  succeed  him. 

Receiver  and  General  Manager  C.  W.  Smith,  of  the  Atlantic  & 
Pacific,  has  removed  his  headquarters  from  Albuquerque,  N. 
Mex.,  to  the  Great  Northern  building,  Chicago. 

General  Manager  J.  H.  Micleary,  of  the  Suffolk  and  Carolina 
Railway,  has  resigned  and  General  Superintendent  Geo.  L.  Barton 
will  for  the  present  perform  the  duties  of  the  office.         ,  ,;_^  : ., 

Mr.  W.  F.  R.  Mills  has  been  appointed  General  Superintendent 
and  Purchasing  Agent  of  the  Denver,  Lakewood  &  Golden,  vice 
J.  B.  McCormic,  previously  General  Superintendent.    ,  ,;    :f:  '.     ,  ' 

Mr.  O.  O.  Winter,  Superintendent  of  the  Willmar  Division  of 
the  Great  Northern,  has  resigned  to  become  CJeneral  Manager  o£ 
the  Brainerd  &  Northern  road,  a  lumber  line  in  Minnesota. 


Superintendent  Conklin,  of  the  Buffalo,  Attica  &  Arcade,  has 
resigned.  Samuel  T.  Dyke  is  acting  as  Master  Mechanic,  and 
has  entire  charge  of  the  roadbed,  construction   and   rolling  stock. 

Mr.  Sanford  Keeler,  recently  Greneral  Manager  of  the  Saginaw, 
Tuscola  &  Huron  road,  in  Michigan,  has  been  appointed  General 
Manager  of  the  Interurban  Electric  Railroad,  at  Saginaw,  Mich. 

On  July  1  Mr.  J.  Gibbons  retired  as  Chief  Engineer  of  the 
Vandalia,  and  his  duties  devolved  upon  Mr.  F.  T.  Hatch,  in  con- 
nection with  his  duties  as  Superintendent  of  the  Michigan 
Division. 

Mr.  Henry  G.  Morse  has  accepted  the  presidency  of  the  Harlan 
&  Hollingsworth  Company,  ship  and  car  builders,  succeeding  Mra 
W.  Taylor  Gause,  resigned.  Mr.  Morse  was  fornerly  President  of 
the  Edge  Moor  Bridge  Works.  -   ...     ;■ .  •.. 

Mr.  Joseph  H.  Green,  Master  Mechanic  of.the  Southern  Rail  way 
of  Columbia,  S.  C,  has  resigned  to  accept  the  position  of  Super- 
intendent of  Motive  Power  and  machinery  of  the  South  Carolina 
&  Georgia  Railroad,  with  headquarters  at  Charleston,  S.  C. 

Mr.  William  Berdan,  Secretary  and  Treasurer  of  the  Cooke 
Locomotive  and  Machine  Company,  of  Paterson,  N.  J.,  has  re- 
signed to  become  Secretary  of  the  National  Association  of 
Locomotive  Builders,  with  offices  at  26  Cortlandt  street.  New 
York  City.  

Mr.  Horace  G.  Burt,  General  Manager  of  the  Fremont,  Elk- 
horn  &  Missouri  Valley,  will  succeed  Mr.  E.  W.  Winter  as  Gen- 
eral Manager  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha. 
Mr.  Rurt  was  formerly  Chief  Engineer  of  the  Chicago  &  Nortn- 
western  Railway. 

Mr.  George  F.  Bidwell,  Superintendent  of  the  Ashland  Division 
of  the  Chicago  &  Northwestern,  has  been  made  General  Manager 
of  the  Fremont,  Elkfaom  &  Missouri  Valley  lines,  to  succeed  Mr. 
Horace  G.  Burt,  who  becomes  General  Manager  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  line. 

Mr.  John  C.  Sanborn,  Superintendent  of  the  Plymouth  Division 
of  the  Old  Colony  road,  has  been  elected  General  Manager  of  the 
Boston  Terminal  Company,  which  is  to  build  the  new  Southern 
Union  Station  in  Boston.  He  will  make  a  trip  abroad  to  inspect 
European  railroad  passenger  stations. 

Mr.  A.  G.  Wright  has  been  appointed  Division  Master  Mechanic 
of  the  Chicago.  St.  Paul,  Minneapolis  &  Omaha  Railroad,  with 
headquarters  at  Altoona,  Wis.  He  succeeds  Mr.  W.  E.  Amann, 
who  resigned  to  accept  the  position  of  mechanical  expert  for  the 
Galena  Oil  Company,  on  the  Southern  Pacific  system. 

Mr.  B.  F.  Yoakum,  Third  Vice-President  and  General  Manager 
Gulf  Colorado  &  Santa  Fe,  has  been  appointed  Vice-President 
and  General  Manager  of  the  reorganized  St.  Louis  &  San  Fran- 
cisco Railroad.  Mr.  Yoakum  has  been  with  the  former  road  for 
three  years,  and  was  previously  for  several  years  General  Man- 
ager and  for  some  time  Receiver  of  the  San  Antonio  &  Aransae 
Pass  Railway.       :-:.^,  :'•■-.  ■-.'■■;' ■■  r:>:- 
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Mr.  Nicholas  Monsarrat  has  resif^ed  as  PrestdfDt  and  General 
Manager  of  the  Columbus.  Sandusky  &  Hocking.  He  was  ap. 
pointed  Receiver  of  the  road  in  July,  1895,  and  when  the  com- 
pany was  reorganized  last  November  he  was  chosen  President 
and  Greneral  Manager.  He  was  formerly  President  and  General 
Manager  of  the  Cleveland,  Akron  &  Columbus. 

Mr,  A.  L.  Studer  is  appointed  Master  Mechanic  of  the  Southwest 
Division  of  the  Chicago,  Rock  Island  &  Pacific,  in  charge  of  the 
locomotive  and  car  department,  with  headquarters  at  Trenton, 
Mo.,  vice  Mr.  Wm.  Gessler,  resigned.  Mr.  J.  B.  Kilpatrick  is  ap- 
pointed Master  Mechanic  of  the  West  Iowa  Division  in  addition 
to  his  other  duties  as  Master  Mechanic  of  the  K.  &  D.  M.  and  D. 
M.  &  Ft.  D.  Division,  with  headquarters  at  Valley  Junction,  la. 

Mr.  H.  L.  Morrill,  who  retires  from  the  positions  of  Vice-Presi- 
dent and  General  Manager  of  the  St.  Louis  &  San  Francisco  road, 
was  Manager  of  Construction  in  the  building  of  the  Nickel  Plate 
line,  and  was  also  at  one  time  General  Manager  of  the  Hoosac 
Tunnel  road.  He  entered  the  service  of  the  St.  Louis  &  San 
Francisco  Company  June  1,  1886,  as  General  Manager,  and  in 
1887  was  also  made  V^ice-President,  and  has  been  with  the  com- 
pany ever  since. 


%qnipmtnt  l^otes. 


The  Baltimore  &  Ohio  will  soon  order  a  number  of  combination 
cars. 

The  Delaware,  Lackawanna  &  Western   is   in    the  market   for 

1,300  cars.  

The  Bangor  &  Aroostook  Railroad  is  in  the  market  for  between 
600  and  1,000  freight  cars. 

The  Carlisle  Manufacturing  Company  has  secured  an  order  for 
2.50  cars  for  the  Pennsylvania. 

The  Boston  &  Albany  is  reported  as  being  in  the  market  for 
quite  a  number  of  passenger  cars. 

The  Chicago  Great  Western  has  ordered  a  new  Pullman  dining- 
car  for  use  on  its  Chicago  division. 

The  Pennsylvania  will  build  eight  engines  at  its  own  shops  for 
the  Western  Pennsylvania  Division, 

The  Philadelphia  &  Reading  road  has  let  a  contract  for  500 
freight  cars  to  the  Depew  Car  Works. 

The  Southern  Car  Line,  with  headquarters  at  Atlanta,  Ga.,  will 
shortly  build  about  2,200  freight  cars. 

The  Cincinnati,  Jackson  &  Mackinaw  received  last  month  five 
new  day  coaches  and  three  baggage  cars. 

Specifications  are  out  and  bids  are  asked  for  by  the  Swift  Com- 
Company  for  100  or  more  refrigerator  cars. 

Orders  for  the  construction  of  five  "  Class  R  "  locomotives  have 
been  received  in  the  Erie  shops  at  Susquehanna,  Pa. 

The  Shippers'  Refrigerator  Car  Company,  10.5  Royal  Insurance 
Building,  Chicago,  are  asking  bids  upon  10  refrigerator  cars. 

The  Indiana  Tank  and  Refining  Company,  Rookery,  Chicago, 
has  recently  organized  to  trinsport  oil.  is  in  the  market  for  50 
tank  cars. 

The  Erie  order  for  20  engines  was  divided  equally  between  the 
Cooke  Locomotive  &  Machine  Company  and  the  Rogers  Locomo- 
tive Works. 

The  rumor  that  the  Grand  Trunk  was  in  the  market  for  about 
4,000  cars  is  denied,  but  later  reports  are  to  the  eflfect  that  cars 
will  be  ordered  in  the  fall. 


The  Georgia  &  Alabama  has  contracted  with  the  Richmond 
Locomotive  Works  for  six  new  locomotives,  four  for  freight  and 
two  for  passenger  service. 

It  is  reported  that  Nelson  Morris  &  Company  will  soon  increase 
the  number  of  refrigerator  cars  ordered  fr^m  the  United  States 
Car  Company.    The  present  order  is  for  55  cars. 


The  Alabama  Great  Southern  Railroad  has  placed  an  order  for 
four  locomotives  with  the  Richmond  Locomotive  Works,  three 
being  10-wheel  passenger  engines  and  one  for  switching  service. 

The  Rome,  Watertown  &  Ogdensburg  has  placed  in  service  a 
number  of  new  day  coaches,  each  seating  64  passengers.  They 
have  Hale  &  Kilburn  seats,  and  are  mounted  on  Krupp  steel 
wheels. 

The  St.  Charles  Car  Works  have  completed  three  60-foot  postal 
cars  for  the  St.  Louis  &  Iron  Mountain,  embodying  several  im- 
provements suggested  by  E.  J.  Peck,  General  Superintendent  of 
that  road.  ■  • 

The  Michigan  Central  Railroad  Company  is  said  to  have  set 
aside  |200,(XK),  whicb  will  be  expended  in  new  equipment  this  fall. 
This  road  expects  to  order  12  or  more  locomotives  and  about  900 
freight  cars. 

The  Butler  &  Pittsburgh  Railroad  will  soon,  according  to  a  Pitts- 
burgh daily,  be  in  the  market  for  a  large  number  of  ore  cars  and 
locomotives,  the  intention  being,  it  is  said,  to  spend  about  |4,000,- 
000  on  equipment. 

The  Illinois  Central  has  800  cars  under  contract  for  delivery  in 
July  and  August.  These  orders  include  300  refrigerators 
and  500  coal  cars.  The  road  is  reported  to  be  in  the  market  for 
1,800  cars,  but  the  officers  have  denied  the  truth  of  the  report. 


New  Publications. 


The  Ofticial  Railway  List.  1896.  Fifteenth  Annual  Edition. 
A  Complete  Directory  of  Rtiilway  Officers  etc..  and  Handbook 
of  Useful  Information  for  Railway  Men.  Published  by  the 
Railway  List  Company,  Chicago.    403  pages.     4i  by  8i  inches. 

This  yearly  visitor  comes  to  us  with  its  usual  smiling  exterior  and 
roseate  with  red  edges.  It  is  Ailed  from  title  page  to  "finis"  with 
nam<-s  of  railroads,  people,  addresses  and — advertisements.  It  is 
not  easy  to  test  the  accuracy  of  the  information  which  it  pub- 
lishes. One  of  our  contemporaries  has  pointed  out  some  errors 
which  it  contains,  which  leads  to  the  observation  that  an  annual 
list  of  this  kind  of  necessity  cannot  be  as  accurate  and  as  fully  up- 
to-date  as  one  which  is  published  monthly,  like  that  given  in  each 
numberof  the  American  Engineer,  Car  Builder  and  Railway 
Journal,  and  which  can  be  corrected  12  times  in  a  year  instead 
of  only  once.  The  official  list  is  of  a  convenient  size  and  form, 
and  is  fat  with  advertising,  which  denotes  prosperity  and  peace 
of  mind  to  its  properietors,  and  the  esteem  in  which  the  publi- 
cation is  held  by  its  patrons . 

The  Railway  Age  and  Northwestern  Railroader,  Chicago. 
With  its  issue  of  July  3d  this  well-known  journal,  following  the 
example  set  by  the  American  Engineer.  Car  Builder  and  Rail- 
road Journal,  reduced  the  size  of  its  pages  to  9  inches  by  12 
inches,  and,  as  a  result,  it  now  comes  before  its  readers  in  an  ex- 
ceedingly neat  dress.  Its  management  is  to  be  congratulated  for 
its  enterprise  in  adopting  the  new  form,  and  the  readers  of  the 
paper  will  undoubtedly  appreciate  the  change. 

The  Engineering  Index,  Vol.  IL.  1892-1895     Edited  by  J.  B. 

Johnson.  C.  E.     Published  by  the  Kngineering  Magazine,  New 

York.  474  pages.  6i  by  9J  inches.  Price  f4. 
'1  he  material  composing  this  volume  has  appeared  in  the  monthly 
numbers  of  the  Journal  of  the  Association  of  Engineering 
Soc  eties  during  the  past  four  years.  The  first  volume  was  pub- 
lished by  the  managers  of  the  Journal  and  covered  seven  years 
immediately  preceding  1892.  The  present  volume  is  published  by 
and  at  the  expense  of  the  Engineering  Magazine.  This  enter- 
prising publication  has  for  some  time  past  been  conducting  an 
excellent  index  to  engineering  literature  and  it  so  completely 
covered  the  field  that  the  management  of  the  Journal  has  discon- 
tinued its  index.  To  those  of  our  readers  who  are  familiar  with 
the  index  as  it  has  appeared  in  our  contemporary  from  month  to 
month,  no  words  of  commendation  are  necessary.  To  others  we 
would  say  that  we  believe  it  is  compiled  on  the  only 
satisfactory  basis  for  such  a  work,  in  that  it  indexes  only  such 
articles  as  appear  to  have  a  permanent  value  and  in  a  few 
words  outlines  the  contents  of  each,  so  that  the  reader  can  judge 
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for  himself  whether  an  article  is  of  the  character  he  is  seeking. 
An  index  which  omits  to  give  any  indication  of  the  scope  or  value 
of  its  articles  falls  short  of  what  is  required,  and  one  in  which 
nearly  everything  is  indexed  becomes  too  voluminous.  But  when 
a  selection  is  made  from  the  great  mass  of  current  literature  it 
must  be  done  wisely,  and  the  fact  that  in  this  case  the  selection 
has  been  performed  by  technical  experts  is  a  guarantee 
that  is  well  done.  Hereafter,  the  volumes  of  the  Engineering 
Index  will  appear  annually,  and  we  are  sure  they  will  be 
welcomed  by  all  who  realize  that  between  the  covers  of  these 
books,  if  anywhere,  there  is  to  be  found  a  complete  index  of  all 
important  articles  on  any  engineering  subject  they  may  desire  to 
investigate.  We  may,  each  for  himself,  save  clippings  or  index 
articles  bearing  on  our  own  special  lines  of  work,  but  we  don't 
cover  the  whole  field,  and  when  one  seeks  information  outside  of 
his  gpecialties,  he  is  very  much  at  sea  without  such  an  index. 

••New  YoEK  AS  A  Summer  Resort;"  No.  19  of  the  "Four  Track 
Series."' 

This  is  the  title  of  a  neat  and  attractive  little  book  just  issued 
by  the  Passenger  Department  of  the  New  York  Central  road.  It 
has  nearly  100  pages,  and  is  4  inches  by  8  inches  in  size. 
It  contains  much  valuable  information  about  the  city's  hotels, 
restaurants,  theaters,  museums,  f>arks.  excursion  resorts,  roof 
gardens,  bathing  beaches,  fishing  grounds,  bicycle  roads, 
etc.  Its  pages  are  illustrated  with  many  fine  eng^vings, 
and  nothing  of  interest  about  the  city  has  been  omitted. 
A  brief  study  of  the  book  is  sufiicient  to  convince  one 
that  there  is  much  in  New  York  to  entertain  and  interest  the 
summer  visitor.  A  copy  of  "New  York  as  a  Summer  Resort" 
will  besent  free,  postpaid,  to  any  address  on  receipt  of  two  2- 
cent  stamps  by  George  H.  Daniels,  General  Passenger  Agent, 
Grand  Central  Station.  New  York. 


Books  Beceived. 


Ninth  Annual.  Report  of  the  Interstate  (Commerce  Commis- 
sion, 1895.  The  Government  Printing  OflSce,  Washington,  D. 
C.    301  pages,  6  inches  by  9  inche*". 

Anncai.  Report  of  the  Massachusetts  State  Board  of  Arbi- 
tration AND  Conciliation  for  1893.  187  pages.  6  inches  by 
9  inches. 

Twenty-Seventh  Annual  Report  of  the  Board  of  Railroad 
Commissioners  of  Massachusetts,  including  railroad  returns 
for  the  year  1895.    1082  pages,  6  inches  by  9  inches. 

Annual  Report  of  the  Chief  of  Enoineers,  United  States 
Army,  1893.  Governmenr  Printing  Office,  Washington.  Seven 
volumes.  


Speed  Control  of  Modem  Steamers. 

Under  the  above  title  Lieut.  M.  L.  Wood,  U.  S.  N.,  has  presented 
to  the  United  States  Naval  Institute  an  interesting  paper,  suggest- 
ing a  practical  method  of  directly  controlling  the  engines  of  steam- 
ers from  the  bridge.  After  reviewing  the  practice  and  improve- 
ments in  engine-room  signals,  he  proceeds  to  describe  the  proposed 
methods,  from  which  we  take  the  following  : 

The  question  naturally  comes  up.  Why  is  it  not  practicable  to  con- 
nect the  engine  telegraph,  or  a  modified  form  of  it,  suitable  to  the 
new  conditions,  directly  to  the  mechanism  controlling  the  direction 
of  motion  with  the  speed  of  the  engine,  so  as  to  work  the  engines 
directly  from  the  pilot-house  instead  of  from  the  engine-room  plat- 
form? 

It  is  the  object  of  this  paper  to  show  that  such  a  connection  is 
practicable,  that  it  can  be  made  reliable  and  that  it  is  advisable,  on 
the  score  of  efficiency,  by  eliminating  chances  of  error  in  transmit- 
ted signals,  with  increased  rapidity  in  working  engines,  while  pre- 
venting damage  to  engines  and  lessening  the  chance  of  accidents, 
by  allowing  constant  general  inspection  while  under  way  by  those 
now  stationed  to  work  engines  by  hand  in  obedience  to  signals. 

The  following  is  the  plan  proposed  for  adoption  without  interfer- 
ing with  working  the  enKinesexactlyas  at  present,  when  so  desired. 
When  the  principle  is  once  adopted  simplifications  can  easily  be 
arran^ted,  lessening  the  number  of  parts  to  suit  the  size  of  vessel 
and  the  different  types  of  engines. 

Ist.  Connect  the  engine-room  telegraph,  modified  to  suit  the 
work,  or  a  special  connection  desicned  for  the  purpose,  to  a  small 
pinion  or  suitable  gearing,  which  will  move  the  valve  of  a  small 
commercial  steam  steering  engine  the  full  extent  of  its  throw,  by 


the  movement  of  the  lever  in  the  pilot-hoase,  the  motion  being  so 

adjusted  that  the  "  stop"  position  of  tbe  lever  agrees  with  the  posi- 
tion of  the  valve  for  "  helm  amidships.''  For  convenience,  call  this 
small  steam  steering  engine  the  "  regulator  engine."  The  pattern 
is  immaterial,  only  the  valve  mast  be  specially  designed  to  move 
with  as  slight  friction  as  possible,  owing  to  the  small  travel  of  the 
lever. 

3d.  In  place  of  the  drum  on  the  regular  engine,  fit  a  shaft,  which, 
by  worm  and  gear  or  rack  and  pinion  movement,  will  move  a  frame 
slidinK  in  horizontal  guides,  exactly  as  the  tiller  end  is  moved  by  a 
steam  steering  engine— the  middle  part  of  the  travel  of  the  frame 
correspondinK  with  the  "  stop"  position  of  the  lever  in  the  pilot- 
hoase  and  with  tbe  "amidships"  position  of  the  valve  of  tbe  steam 
steering  engine  used  for  the  regulator  engine. 

3d.  To  the  frame,  called  for  convenience  the  "regulator,"  attach 
two  vertical  stiff  p'ates.  One  of  these  plates  has  suide  pieces 
riveted  on,  or  a  slot  cut,  in  which  a  cam,  moving  in  vertical  guides, 
slides.  This  cam  is  connected  with  tbe  valve  of  the  ordinary  re- 
versing engine  governing  its  motion.  The  other  plate  is  connected 
in  precisely  the  same  manner  with  the  main  throttle  valve.  The 
motion  of  both  cams  is  controlled  by  the  shape  of  tbe  slots  in  which 
they  work,  thus  regulating  tbe  position  of  the  valve  of  the  revers- 
ing engine  and  also  the  position  of  tbe  throttle.  For  every  position 
of  the  "regulator"  there  is  but  one  position  of  the  throttle  valve 
and  one  position  of  the  reversing  engine;  also  these  positions  will 
be  exactly  those  required  for  the  most  efficient  working  of  the  par- 
ticular engine. 

During  the  middle  third  of  the  travel  of  the  "regulator."  the  di- 
rection of  motion  of  the  engine  is  controlled  :  the  outer  parts  of  the 
travel  regulate  the  speed  from  "slow"  to  "full  speed"  with  any  de- 
gree of  nicety  required. 

4th.  Arrange  simple  accessible  means  for  throwing  the  automatic 
engine  control  apparatus  out  of  action  on  the  shortest  notice,  al- 
lowing the  engine  to  be  worked  by  hand  as  at  present. 

There  is  one  mechanical  difficulty  that  interferes  with  this  plan 
at  present.  The  plan  proposed  for  using  these  engines  as  regulator 
engines  will  require  an  easier  movement  of  the  valve  than  Is  usnal 
with  commercial  steam  steering  engine  valves.  Manufacturers 
will  be  able  to  produce  easy  moving  valves  when  once  in  demand; 
the  more  readily  that  as  the  regulator  engine  in  this  plan  has  to 
move  only  two  light  valves  instead  of  a  heavy  rudder,  subjected  to 
violent  jerks,  a  very  small,  lightly  made  steam  steering  engine  will 
handle  the  engines  of  the  largest  battleship. 

Let  it  be  assumed  that  the  motion  of  the  pilot-house  lever  of  the 
ordinary  form  of  engine  telegraph  through  an  arc  of  90  degress  will 
give  a  motion  of  six  inches,  the  whole  travel,  to  the  valve  of  a  small 
"regulator"  engine  in  the  engine-room.  Then  it  necessarily  follows 
that  the  sliding  frame  or  regulator  can  be  made  to  follow  the  mo- 
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tionsof  this  valve  exactly,  by  means  that  are  thoroughly  tested  and 
reliable.  Suppose  the  drum  of  the  steam  steering  engine  be  attached 
to  the  shaft  shown  in  S. 9,  Fig.  1,  which,  by  means  of  the  worm 
wheel,  O,  and  the  cogs,  H  H,  gives  a  rectilinear  motion  of  say  3  feet 
to  the  plates,  P  P  and  P,  P,,  sliding  in  bracket.  B  B,  Figs.  I  and  8. 
The  movements  of  the  rod,  F^.  connecting  with  the  throttle,  are 
governed  by  the  guiding  slot,  T  T,  and  cam,  F,  Figs.  1  and  2.  The 
movements  of  the  rod,  G,.  connecting  with  the  valve  of  the  revers- 
ing engine,  or,  preferably,  directly  to  the  links  of  the  main  engine, 
are  governed  by  the  guiding  slot,  E  E,  and  the  cam,  G,  Figs.  1  and 
2,  in  the  plate  P,  Pj,  Fig.  2. 
(Two  separate  guide  slot  plates  are  shown  to  bring  out  principle.) 
The  figures  show  the  regulator  in  mid-position  with  the  steam 
shut  off  and  the  links  half  up.  The  shape  of  the  slots  and  their  re- 
lation to  each  other  would  be  determined  by  the  particular 
type  of  engine,  but  would  be  designed  for  the  most  effi- 
cient and  safest  handling.  The  location  of  the  regulator  engine 
would  be  such  as  to  allow  tbe  shortest  and  simplest  connections 
with  the  engine-room  telegraph.    It  could  l>e  under  tbe  engine- 
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room  floor  or  where  least  In  the  way.  The  location  of  the  sHding 
frame  would  be  close  to  the  engines,  where  least  in  the  way,  against 
a  bracket  shelf  on  a  bulkhead,  under  the  enRine-room  floor,  or 
overhead — the  location,  except  for  convenience,  beinjj  immaterial. 
The  motions  from  the  cams  to  the  reversing  engine  and  the  throttle 
are  communicated  by  bell-cranks  or  other  suitable  connections. 

The  auxiliary  machinery,  such  as  circulating  and  air  pumps,  can 
be  controlled  with  but  little  trouble  by  additional  slots  and  cams. 
In  fact,  all  routine  movements  now  performed  by  hand  successfully 
can  be  arranged  to  take  place  at  the  exact  time  required  for  effi- 
cient working  without  the  possibility  of  mistakes. 

No  provision  is  made  for  the  sending  of  any  return  signal  to  the 
bridge  while  working  automatically,  as  the  motion  of  the  engine 
will  show  on  the  "engine  indicators"  in  the  pilothouse,  and  will  be 
the  best  and  surest  indication  that  can  be  devised. 

In  case  it  be  asnumed  that  the  engine  telegraph  cannot  be  made 
strong  enough,  or  the  friction  of  the  valve  with  its  resistance  re- 
duced sufficiently,  the  valve  on  the  regulator  engine  can  be  made 
to  move  by  a  lever  of  sufficient  power,  connectwl  with  the  valve  by 
means  similar  to,  but  lighter  and  simpler  than,  the  connections  to 
the  steering  engine  in  the  steering-engine  compartment. 

The  primary  object  of  the  automatic  working  of  the  main  engines 
directly  from  the  dock  is  increased  efficiency.  Time  will  be  saved 
by  its  use,  as  well  as  the  elimination  of  the  chance  of  accident 
from  misunderstanding  or  faulty  execution  of  signals.  Such  mis- 
takes have  happened  with  the  best  men  at  the  throttle,  and  may 
happen  again.  The  power  of  working  the  engines  at  all  times 
may  be  of  vital  importance.  A  smnll  piece  of  a  projectile  during 
battle  might  cut  even  a  small  auxiliary  pipe  filled  with  live  eteam, 
which  might  make  an  engine-room  uninhabitable  before  steam 
could  be  shut  otf.  The  destruction  of  the  draught  might  fill  the 
compartment  with  poisonous  gases.  Duting  the  time  the  engine- 
room  was  thus  cleared  of  living  beings,  might  occur  a  critical  mo- 
ment when  the  safety  or  destruction  of  the  vessel  would  depend  on 
the  handling  of  the  engines  promptly.  The  plan  proposed  would 
allow  the  engines  to  be  controlled  the  same  under  such  conditions 
as  at  any  other  time. 

In  a  vessel  dependent  on  the  motion  of  the  engines  for  propul- 
sion, the  importance  of  the  proper  working  of  the  machinery  at  all 
times,  but  especially  in  action  or  in  times  of  danger,  cannot  be 
overestimated.  A  collision  or  a  torpedo  explosion  might  result  in 
such  danger  to  those  below  decks  that  the  engine-room  would  be 
cleared  on  account  of  the  possibility  of  going  down  with  the  ship. 
Control  of  the  engines  from  the  deck  would  prevent  the  loss  of  life 
due  to  the  vessel  sinking  while  going  through  the  water,  or  carry- 
ing down  those  remaining  at  the  post  of  duty  in  the  engine-room. 

Various  changes  will  suggest  themselves  to  experts  looking  over 
the  details  of  the  plan  here  proposed  for  speed  control.  The  details 
as  given  may  appear  cumbrous,  as  the  one  idea  has  been  to  make 
the  principles  clear,  and  this  could  be  done  only  by  sacrificing 
small  details  to  bring  out  the  general  effect.  Keeping  the  revers- 
ng  engine  available  for  use  when  desired  has  also  added  unneces- 
sary parts.  When  once  the  principle  is  adopted  there  will  be  time 
and  opportunity  for  introducing  improvements  in  many  directions 
to  save  room  and  get  rid  of  useless  parts. 

The  following  are  some  of  the  advantaijes  which  would  attend 
the  adoption  of  automatic  control  of  engines  : 

Ist.  Avoidance  of  errorr  and  accidents  due  to  misunderstanding 
or  poor  execution  of  signals  from  deck. 

2d.  Quicker  workingof  the  main  engines,  since  the  motion  of  one 
lever  on  the  bridge  acts  directly  on  both  the  reversing  engine  and 
the  throttle.  The  engine  will  be  worked  in  the  same  time  it  now 
takes  to  make  the  signal. 

3d.  Complete  control  of  the  engines  while  steam  is  in  the  boilers, 
in  case  an  accident  to  a  steam-pipe  or  the  draught  makes  the  en- 
gine-room untenable,  or  a  serious  mcident,  such  as  being  rammed 
or  torpedoed,  forces  those  in  the  engine-room  to  leave  their  post. 

4th.  Greater  efficiency  in  handling  the  engine  with  increased  se- 
curity from  accidents  due  to  imperfections  in  the  machinery  or  its 
working,  by  allowing  those  now  stationed  strictly  on  the  engine 
platform  when  under  way  to  move  freely  about  the  engine-room, 
inspecting  all  parts  more  frequently. 

5th.  Relief  from  constant  strain  of  those  now  stationed  to  watch 
engine-room  telegraph  when  under  way. 

6tb.  Adaptability  to  any  form  of  engine  without  lessening  use- 
fmlness  of  present  system  of  reversing  engines  by  hand. 

7th.  Ready  return  to  existing  style  of  working  engine  when  so 
desired. 

8th.  Adaptability  of  present  connections  of  engine  telegraph  to 
new  system  of  working  engines  without  any  increase  in  number  of 
parts  or  the  use  of  untried  systems  of  connection. 

9tb.  Exact  and  delicate  adjustments  of  speed  to  suit  the  exigen- 
cies of  squadron  evolutions  in  close  order. 


A  Water  Power  and  Compressed  Air  Transmission  Plant 
for  the  North    Star  Mining   Company,  Orass 
..     ;-•  Valley,   Cal.*  .-  .    ;     /' 


BY  ARTHUR   DK  WINT   FOOTE,   M.   AM.  80C.  C.  K. 

Upon  the  prohibition  of  placer  mining  by  the  State  of  California, 
the  immense  canal  systems  extending  over  the  western  slopes  of  the 
Sierra  Nevadas  were  left  without  a  purpose,  and  their  future  exist- 
ence depended  upon  a  new  use  for  water.  Out  of  this  necessity  has 
grown  a  business  of  selling  water  for  power  and  irrigation,  retain- 
ing the  original  methods  of  delivery  at  the  bank  of  the  cana!  and 
miner's  inch  measurement.  The  price  of  water  is  approximately 
1  cent  per  l.(KX)  gallons,  delivered  at  the  canal :  its  cost  for  power 
depends  upon  the  pressure  that  can  be  obtained  from  it.  In  the 
case  of  the  North  Star  plant,  it  could  have  been  conveyed  directly 
to  the  mines  and  have  done  its  work  thereon  different  wheels  more 
or  less  adapted  to  the  varying  conditions :  but  there  is  a  certain  in 
convenience  and  danger  in  u-ing  water  in  tbismannerundera  high 
pressure,  and,  moreover,  the  mines  are  on  a  hill.  So  it  therefore 
seemed  advisable  to  convey  the  water  directly  to  the  lowest  con- 
venient point,  obtain  the  power  there,  and  transmit  this  power  to 
the  places  where  it  was  needed. 

This  brought  forward  the  subject  of  transmission  of  power,  and 
electricity  was  naturally  suggested  first.  Visits  to  mines  in  opera- 
tion and  careful  study  and  investigation  of  electrical  appliances 
for  underground  work,  especially  pumping,  finally  decided  the  au- 
thor in  favor  of  compressed  air.  The  latter  method,  under  the  con- 
ditions, was  believed  to  be  most  economical  of  power,  least  liable 
to  accident  and  cheapest  in  first  coit.  M3reaver,  almost  absolute 
security  against  stoppage  could  be  obtained  by  having  a  set  of 
boilers  on  hand  ready  for  firing  up  in  case  the  water  power  or  air 
plant  gave  out,  for,  by  the  use  of  these  boilers  and  opening  and 
shutting  a  few  valves,  all  the  air  motors  become  equally  good 
steam  motors;  whereas,  with  electrical  transmission  an  entire  set 
of  steam  motors  would  have  to  be  provided  to  give  equal  security; 
or  as  the  air  and  steam  motors  are  the  same,  the  electrical  motors 
would  require  just  so  much  extra  expense  in  cost  of  plant  of  equal 
security  against  stoppage. 

The  water  supply  is  obtained  from  the  South  Yuba  Water  Com- 
pany, at  a  point  on  their  canal  about  four  miles  from  Grass  Valley, 
Nevada  County,  Cal.  Thence  it  is  conveyed  al>out  2'i  miles  to  the 
Empire  Mining  Company's  works  in  a  °.22-inch  riveted  iron  pipe, 
built  more  than  10  years  ago.  The  new  conduit  is  a  riveted  steel 
pipe,  20  inches  in  diameter,  joined  to  ihe  lower  end  of  this  old  one 
under  a  head  of  420  feet,  and  continues  7.070  feet  to  the  power-house, 
situated  at  the  lowest  convenient  point  on  Wolf  Creek,  just  below 
the  town  of  Grass  Valley,  where  a  head  of  775  feet,  or  a  static  pres- 
sure of  .335  lbs.  per  square  inch,  is  obtained.  The  capacity  of  this  pipe 
is  sufficient  to  develop  800  to  1,000  horse  power. 

At  the  power-house  there  is  a  Pelton  water  wheel,  18  feet  6  inches 
diameter,  running  on  a  10-inch  shaft,  to  which  a  duplex  compound 
air  compressor  is  connected  directly.  The  inital  cylinders  are  18 
inches,  and  the  second  cylinders  are  10  inches  in  diameter,  with  a 
24-incb  stroke.  They  were  designed  to  run  at  110  revolutions  per 
minute,  and  require  28:{  horse  power  from  the  water  wheel. 

A  six-inch  lap-welded  pipe  conveys  the  air  at  90  pounds  pressure 
from  the  power-house  to  the  company's  Stockbridge  shaft  on  Mas- 
sachusetts Hill,  800  feet  distant  and  125  feet  higher.  Here  it  is 
now  being  used  in  a  100  horse-power  cross-compound  Corliss  pneu- 
matic hoisting  engine,  and  a  75  horse-power  compound  pump,  be- 
side other  pumps,  blacksmith  forge,  drills,  etc. 

The  Pipe  Liiu.—Tht  line  of  the  pipe  is  quite  crooked,  both  hori- 
zontally and  vertically.  It  is  laid  in  a  trench  four  feet  deep,  dug 
with  plows  and  scrapers,  except  where  too  stony,  and  the  ioint 
holes  were  dug  by  hand.  The  total  cost  of  all  the  work  of  burying 
the  pipe,  including  covering  a  large  portion  of  it  with  stone  from 
the  mine  dumps,  and  cement  masonry  wells  for  the  valves  and  for 
sustaining  the  pipes  around  bends,  amounted  to  approximately 
^,756.27.  This  was  done  on  company  account,  after  refusing  bids, 
the  lowest  of  which  would  have  amounted  to  about  $8,500.  An 
aqueduct  of  cement  masonry  across  Wolf  Creek  at  the  power-house 
is  not  included  in  this  estimate,but  was  built  on  company  account, 
and  cost  $1,435. 

The  Kisdon  Iron  and  Locomotive  Works  of  San  Francisco  manu- 
factured the  pipe  from  the  48  by  66  inch  sheets  (rolled  by  the  Central 
Mills  of  Harrisburg  from  slabs  furnished  by  the  Pennsylvania  Steel 
Company)  and   laid  it  complete  in   lengths  of  about  28  feet  in  the 

*  Abstract  o(  a  paper  re^id  before  the  American  Society  of  Civil  Engi- 
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trench  under  the  followinf;  schedule,  the  lonKitudinal  seams  being 
double  riveted  by  hydraulic  riveters: 


Head  in  feet. 

LenRth. 

No.  B.  W.  G. 

1 
Thicknesf. 

Kiveta. 

Remarkg. 

420  to  500 
^00  to600 
HOO  to  700 
700  to  750 
750  to  775 
Itecelver 

2,320  ft. 
2.110  ft.  6  in. 
1,158  It. 
1,204  ft. 
285  ft. 
10  ft. 

9 

8 
7 
6 
5 

i    0.148  in 

n  165  in. 

0.180  in. 

0.203  in. 

0.220  in. 

0.375  in. 
1 

f^in. 
Kin. 
i'.  in. 

mn. 

Win. 
,".  in. 

Cold  riveted 
Hot  riveted 

The  pipe  was  dipped,  after  being  made  into  lengths,  into  the 
usual  hot  asphaltum  mixture  and  P.  &  B.  paint  was  used  to  cover 
all  surfaces  not  protected  by  the  asphaltum  when  the  pipe  was  in 
place. 

About  1,000  feet  from  the  lower  end  a  12- inch  branch  with  a  gate  is 
put  in  for  possible  future  use,  and  near  it  is  a  20-inch  gate.  At  the 
lower  end  of  the  pipe  in  the  power-bouse  there  is  another  20-iDch 
gate,  below  which  is  a  12-iDch  branch  leading  to  the  Pelton  wheel,  and 
and  adjoiuing  this  is  the  receiver,  2  feet  in  diameter,  on  which  are 
the  air  chambers,  charging  tube  and  relief  valve.  The  air  chamber 
is  a  10-inch  lap-welded  tube  18  feet  long  standing  on  the  receiver, 
with  an  8-iacb  gate  between.  The  charging  tube  is  similar,  but  8 
inches  in  diameter.  Both  have  2-incb  water  discharge  pipes  and 
gates,  and  by  proper  manipulation  of  the  gates  and  the 
operation  of  inlet  check  valves  on  top  of  the  tubes,  the 
air  chamber  may  be  filled.  Ordinarily  the  cbarsing-tube  is 
filled  up  to  90  pounds  pressure  from  the  air  compressor  de- 
livery pipe,  and  then  raised  by  the  water  pressure.  It  is  found 
necessary  to  put  in  about  one-tenth  of  the  volume  of  the  air-cham- 
ber every  dny.  Where  the  air  goes  is,  thus  far,  a  mystery,  as  no 
leak  has  been  discovered. 

Water  Wheel. — The  demand  for  direct  action  under  a  head  of  775 
feet  made  a  large  wheel  necessary  in  order  to  obtain  the  proper 
peripheral  speed  of  half  the  spouting  velocity.  The  manufacturers 
objected  seriously  to  undertaking  anything  over  15  feet  in  diameter ; 
whereas  the  proper  speed  of  60  to  70  revolutions  for  the  compressors 
required  a  wheel  of  nearly  30  feet  diameter.  A  compromise  was 
finally  made  with  a  wheel  of  18  feet  <i  inches  diameter,  and  a  com- 
pressor revolution  of  110  per  minute,  and  the  Pelton  Water-Wheel 
Company,  of  San  Francisco,  built  the  wheel  from  a  design  by  Mr. 
E.  S.  Cobb.  Had  the  design  been  prepared  sooner,  the  wheel  could 
have  been  made  30  feet  in  diameter  equally  well.  The  Pelton  Com- 
pany guaranteed  an  efficiency  of  8.5  per  cent,  at  full  load,  and  an 
average  of  T5  per  cent,  from  half  to  full  load  of  the  theoretical  power 
of  the  water,  and,  at  the  same  time,  to  so  govern  the  wheel  that  it 
should  not  exceed  120  revolutions  nor  raise  the  air  pressure  above 
105  pounds  per  square  inch  in  case  of  accident  to  machinery  or  sud- 
den shutting  ofl  of  air.  The  rim  is  built  up  of  angles  and  plates 
riveted  together  to  break  joints.  It  weighs  about  6,800  pounds,  and 
is  held  concentric  with  the  shaft  by  12  pairs  of  radial  spokes  of  \}i- 
inch  rod  iron  held  by  nuts  to  the  cast-iron  hub.  The  driving  force, 
being  applied  to  the  rim,  is  transferred  to  the  bub  by 
four  pairs  of  2-incb  iron  rods,  so  arranged  as  to  form  a  truss. 
The  wheel  is  set  on  a  10-Inch  shaft,  having  a  disk  crank  on  either 
end  and  connected  directly  to  the  compressors.  The  regulator  is  a 
floating  valve  actuated  against  excessive  velocity  by  the  ordinary 
ball  governor  and  against  excessive  air  pressure  by  a  spring  set  to 
move  when  the  air  pressure  in  the  delivery  pipe  exceeds  90  pounds. 

Repeated  tests  which  checked  very  closely  give  the  wheel  an 
efUciency  of  a  trifle  over  90  per  cent,  for  one-quarter,  one-half, 
three-quarters  and  full  loads.  Between  these  points  it  is  some- 
what less,  as  the  hood  coming  down  over  the  nozzle  tends  to  deflect 
the  water  as  well  as  hold  it  back,  and  decreases  the  efficiency.  It 
seems  probable  that  the  long  radius  of  the  wheel  accounts  for  the 
high  efficiency. 

Compressors.— h\T.  E.  A.  Rix,  of  San  Francisco,  who  has  made  a 
careful  study  of  air  compression,  designed  the  compressors,  and 
they  were  built  by  the  Fulton  Engineering  and  Ship-Building  Com- 
pany of  San  Francisco.  They  are  made  very  heavy,  to  stand  the 
high  piston  speed  required  by  the  conditions  of  the  water  power. 
Had  it  been  known  at  the  time  of  designing  this  plant  that  a  wheel 
could  have  been  made  like  the  one  described,  a  diameter  of  30  feet 
instead  of  18  ft.  would  have  been  chosen  and  (he  piston  speed  of 
the  compressors  reduced  accordingly.  The  compressor  cylinders 
are  18  and  Id  inches  in  diameter  and  24  inches  stroke. 

The  most  novel  feature  of  these  machines  is  the  intercooler.  This 
is  made  up  of  49  soft  copper  pipes,  1  inch  in  diameter,  18  feet  long, 
each  with  a  stuffing  box  at  each  end  connected  with  manifold  cast- 
ings. The  air  delivered  from  the  first  cylinder  into  one  manifold 
passes  through  theee  pit>es  to  the  other  manifold ,  from  which  it  is 


taken  to  the  second  cylinder.  The  whole  is  placed  in  the  wheel  pit 
directly  under  and  in  front  of  the  wheel,  so  that  the  water  dashes 
nil  over  and  through  it.  The  air.  leaving  the  first  cylinder  at  a 
temperature  of  200  degrees  Fahr.,  passes  through  the  intercooler 
and  enters  the  second  cylinder  at  60  degrees,  slightly  cooler  than 
when  entering  the  first  cylinder.  The  temperature  is  again  raised 
to  204  degrees  on  leaving  the  second  cylinder  and  passing  into  the 
transmission  pipe,  showing  a  total  rise  in  temperature  of  282  de- 
grees Fahr. 

The  transmission  pipe,  conducting  the  air  at  90  to  100  pounds 
pressure  about  80©  feet  from  the  compressors  to  works  at  the  mine, 
is  ordinarily  well  tubing  5%  inches  in  diameter  inside.  At  the  mine 
there  is  the  ordinary  air  receiver  and  also  three  oO-horse  power 
boilers  set  ready  for  steam,  which  are  used  for  receivers. 

The  air  is  taken  from  these  into  the  rehcaters  designed  by  Mr. 
Rix  and  built  by  the  Fulton  Company.  It  requires  a  little  over  half 
a  cord  of  good  pine  wood  each  24  hours  to  heat  about  700  cubic  feet 
of  free  air  per  minute  to  a  temperature  350  to  400  degrees  Fahr. 
The  heated  air  passes  throuzh  pipes  covered  with  mag- 
nesia and  hair  felt  to  the  first  cylinder  of  the  hoisting 
engine,  from  which  it  is  exhausted  back  into  the  upper  beater, 
where  its  temperature  is  again  brought  to  350  degrees,  whence 
it  passes  to  the  second  cylinder  at  30  pounds  pressure.  From 
this  it  is  exhausted  through  a  flue  to  the  change  house, 
where  it  is  used  for  heating  and  drying  clothes.  From  the  first 
heater  also  the  air  for  the  pump  is  conveyed  some  300  feet  down  the 
shaft  in  a  similarly  covered  pipe.  It  receives  the  air  at  about  275 
degrees  and  exhausts  it  into  the  shaft  at  rbout  60  degrees,  thus 
giving  plenty  of  pure  cool  air  to  the  men,  without  the  usual  fans  or 
ventilators. 

There  is  a  direct-acting  donkey  pump  situated  in  another  shaft 
750  feet  distant,  to  which  air  is  carried  cold  in  a  2-inch  pipe  over  the 
surface.  An  old  hot  water  heater  is  used  as  a  reheater  for  the  air, 
and  consumes  12  sticks  of  pine  cord  wood  per  34  hours. 

The  hoisting  engine  is  a  compound  direct-acting  Corliss  of  100 
horse  power  with  cylinders  jacketed  for  hot  air,  and  is  calculated 
to  work  3,000  feet  down  an  incline  of  about  35  degrees. 

Efficiencies.— The  plain  tale  is  this.  There  is  304  theoretical 
horse  power  in  the  water  used  at  the  power  house,  the  work 
actually  accomplished  at  the  mine  amounts  to  203  horse  power,  and 
the  cost  of  reheating  is  f  3  per  day. 

Efficiency  of  compression  and  transmission  from 
water  wheel  to  motors,  and  not  includiug  cost  of 
reheating 


Efficiency  of  compression  and  transmfsaion  from 
tbeoretical  power  of  the  water  to  the  motors,  and    225.32 

not  including  cost  of  reheating = 

304 

202.7 
283 


•225.32  I 

=  79.5  per  cent. 

283 


Efficiency  from  the  water  wheel  to  and  through  the 
motors,  not  including  reheating 

Efficiency  from  the  tbeoretical  power  of  the  water, 
to  and  through  the  motors,  cuid  not  iDcludiag  the 
cost  of  reheating 

Efficiency  of  compression  and  irausmission  from 
water  wheel  to  motort,  including  the  cost  of  re- 
heating expressed  in  water  power 

Efficiency  of  compression  aud  transmission  from 
the  theoretical  power  of  the  water  to  the  motors, 
including  the  cost  of  reheating  expresfied  in 
water  power 

Effieiency  of  compression  and  transmission  from 
the  water  wheel  to  and  through  motors,  including 
cost  of  rebea'  ing  expressed  in  watei  power 

Efficiency  of  compression  and  transmission  from 
tne  theoretical  power  of  water  to  and  through 
the  motors,  including  cost  of  reheating  expressed 
in  water  power 


74  per  cent. 


71.6  per  cent. 


202.7 

=  86  per  cent. 

904 

225.32 

=  73  per  cent. 

307.86 


225  32 

=  68.1  per  cent. 

329 

202.7  ■     -  ■•'     V- 

=  65JS  per  cent. 

307  66 


202.7 
329 


61.6  percent. 
235.32 


Horse  power  of  air  at  works  after  reheating 

Hor»e  power  delivered  to  compressors  by  water  wheel 

Theoreiical  horse  power  of  warer  used  on  the  wheel 904 

Horse  power  of  work  actually  done  by  the  motors 9B.7 

The  horse  power  delivered  by  the  water  wheel  to  the 

compressor,  to  which  is  added  the  hoise  power  (24.661  '  -  - 

which  the  cost  of  the  wood  used  in  reheating  would 

buy  in  water 307.66  =  283 -I- 14.«8 

The  tbeoretical  horse  power  of  the  water  used  on  n-heel 

added  to  the  horse  power  (2t.66)  which  the  cost  of  the 

wood  used  in  reheating  would  buy  in  water 329  =  301-1-  34.66 

It  may  be  urged  that  the  conditions  are  particularly  favorable 
to  compressed  air,  as  the  transmission  is  short  and  the  power  is  not 
needed  for  tramways  or  lighting.  But  were  it  20  miles  instead  of 
1,000  feet,  it  is  thought  by  the  author  that,  taking  the  whole  plant, 
compressor,  transmission  pipe  and  motor,  as  against  generator, 
transmission  wires,  transformers  and  electric  motors,  the  air  will 
prove  cheaper  in  first  cost,  higher  in  efficiency,  lass  liable  to  acci- 
dent, and  less  expensive  to  operate  and  maintain. 
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THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOB 

LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.* 


TABLE  XXI. 


BT  INSPECTOR  TROSKE. 


{Continued  from  Page  137.) 
We  will  now  compare  the  full-leoKth  waist-shaped  stacks  with 
those  that  have  been  shortened,  so  that  we  will  obtain  values 
similar  to  those  brouf;ht  together  above.  As  an  example  of  the 
full-length  stack,  we  take  one  with  a  diameter  of  14.70  inches,  an 
inclination  of  ^2<&  nozzle  distance  of  18.9  inches  and  one  13.75  inches 
in  diameter,  an  inclination  of  i\,  nozzle  distance  30.71  inches,  and 
shortened  11.81  inches ;  also  one  shortened  like  the  above  11.81 
inches,  but  having  a  diameter  of  14.76  inches,  an  inclination  of  },  a 
nozzle  distance  of  18.9  inches,  and  one  15.75  inches  in  diameter, 
shortened  17.8  inches,  the  inclination  being  J  and  the  nozzle  dia. 
tance  24.88  inches.    These  are  grouped  in  Table  XX.        r 

Table  XX. 


Full  length 

Waist  diameter 
=  11.76  inches. 

Shortened 
11.12  inches. 
Waisi  diameter 
=  15.75  inches. 

Inches.                       Inches. 

*^f""",'|d    =  11.76  NoMie  diam.f   3.91 
"°"'^td,  =  1S.7J     eters  .    .  .\   1.71 

Inches. 

3.25 
1.06 

Inches. 

3.15 
3.91 

Shortened 
11.81  inches. 

Shortened 
17.80  inches. 

Inches.                     Inches. 
i„„ii„»    (^   =  19. «9 

?;!.lA  rf   =  U.;6  Noizlediam-f    S.M 
"""  M  d,  =  15.75     eters \   1.71 

Inches. 

2.13 
2.83 

Inches. 

Ml 

t.76 

Further  examples  are  also  given  by  the  diagrams  of  Plates  III. 
and  IV.  as  well  as  by  the  group  of  stacks  given  in  Fig.  41. 

The  preceeding  values  for  the  vacuums  were  obtained  entirely  in- 
dependently of  each  other,  on  the  experimental  apparatus,  and  in 
each  group  of  stacks  comparisons  are  made  with  equal  nozzle  diam- 
eters. The  diflereoce  of  a  few  hundredths  of  an  inch  can  make  no 
real  difference  in  practice.  Hence  we  may  draw  the  following  con- 
clusion: 

The  shape  of  the  foot  of  the  stack  is,  for  about  the  lower  third  of 
the  total  height  of  the  stack,  unthout  any  noteworthy  influence 
upon  the  action  of  the  air,  provided  that  the  current  of  steam  with 
its  surroundiny  mantle  of  air  finds  a  free  entrance  into  the  stack. 

It  is,  therefore,  practically  speaking,  a  matter  of  no  importance 
whether  the  base  of  the  stack  is  cylindrical  or  conical  in  form,  pro- 
vided only  that  it  is  large  enough.  In  this  connection,  it  may  be 
said  that  in  locomotive  practice  we  frequently  find  a  conical  stack 
setting  upon  a  cylindrical  base.  It  is  always  well,  however,  to  use 
a  slightly  wider  foot  under  a  conical  stark,  since,  when  steam  is 
being  raised  as  well  as  when  the  locomotive  is  running  without 
steam,  it  creates  a  slight  draught  of  the  products  of  combustion. 
(c.)    Condensations  Emitted  from  the  Experimental  Stacks. 

A  peculiar  phenomenon  connected  with  these  experiments  with 
the  apparatus  was  the  shower  of  condensed  water  blown  from  the 
stack  and  which  has  already  been  mentioned  in  Section  II.  It 
started  from  a  certain  position  of  the  nozzle.  Lower  temperature 
affected  the  shower  somewhat,  but  in  the  hottest  months  of  the 
summer  there  was  but  comparatively  little  diflerence.  The  larger 
the  nozzle  opening  the  earlier  the  phenomenon  appeared,  that  is  to 
say,  the  shorter  the  nozzle  distance  up  to  the  smallest  section. 

The  shower  usually  began  feebly,  increased  with  the  decreasing 
distance  of  the  nozzle  and  finally  degenerated  into  a  perfect  down, 
pour  of  water.  From  this  it  appears  that  the  current  of  steam  assumes 
the  shape  of  a  cone,  and  in  cylindrical  or  slightly  conical  stacks  it 
impinges  sharply  against  the  sides,  and  is  here  partially  condensed^ 
and  that  a  portion  of  the  wat«r  that  is  mingled  with  the  jet  is  also 
thrown  against  the  sides.  This  contact  gains  in  force  the  shorter 
the  nozzle  distance  and  the  smaller  the  upper  diameter  of  the  stack, 
as  compared  with  its  total  length  measured  from  the  nozzle.  The 
greater  the  flare  of  the  stack  the  later  does  the  shower  begin  and 
the  weaker  it  is,  the  smallest  diameter  remaining  the  same.  For 
example,  take  a  nozzle  diameter  of  4.74  inches,  with  a  stack  having 
an  inclination  of  J  and  a  minimum  diameter  of  15.75  inches,  with  a 
nozzle  distance  of  3  feet  8.11  inches,  and  compare  it  with  a  stack 
having  an  inclination  of  ,'2  and  a  minimum  diameter  of  39.92  inches. 

Table  XXI.  given  the  results  of  sach  a  comparison. 

*  Paper  read  before  the  Qerman  Society  of  Mechanical  Engineers,  and 
published  in  Olasers  Jntialin/ur  Oeu-erbe  und  Baiiiresen. 
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Remarks:  Cylindrical  stacks  lof  from  13.78  inches  to  15.75  inches  in  di- 
smetei'  bcKan  10  throw  water  at  a  nuzzle  position  of  18.9  inches,  but  when 
the  diame(er  was  Increased  to  14.70  inches,  the  Hrst  water  appeared  at 
20.47  inches,  the  nozzle  diameter  in  both  cases  tieing  3.94  inches,  and  at  15.75 
inches  diameter  with  nozzles  of  3.94  and  4.33  inches  diameter  water  ap- 
peared at  22.06  inches  for  ihe  first  and  20.47  inches  for  the  second. 

It  may  be  remarked,  that,  in  consequence  of  faulty  observation, 
the  first  appearance  of  water  may  possibly  have  occurred  earlier 
here  and  there,  than  is  indicated  in  this  table. 

In  these  experiments,  that  position  of  the  nozzle  was  always  re- 
corded at  which  the  first  drops  of  water  were  thrown  in  a  circle 
from  the  mouth  of  the  stack.  It  was  also  recognized,  that  for  a 
given  stack,  when  this  began,  the  diameter  was  already  too  small 
for  the  size  of  the  nozzle  or  the  nozzle  distance  was  too  great. 

In  order  that  we  may  obtain  dimensions  that  are  serviceable  from 
Table  XXI..  we  must  always  keep  the  nozzle  below  the  point  where 
water  appeared,  which  means  that  we  must  choose  a  nozzle  position 
for  a  lower  efficiency  than  that  given  in  (he  table.  (The  rules  given 
in  Section  III.  on  the  determination  of  the  nozzle  position  supply 
values  which  underlie  the  tabulated  fisrures. 

Similar  experiments  conducted  with  locomotivos  show  this 
throwing  of  water  to  be  only  occasional  with  small  stacks,  and  even 
then  it  does  not  occur  in  any  great  quantity.  The  reason  for  t  his 
is  simply  that  the  current  of  steam  is  surrounded  by  an  envelope  of 
the  hot  products  of  combustion  by  which  it  is  partially  dried  and 
by  which  the  sides  of  the  stack  are  also  heated. 

It  was  further  shown  that  the  same  staek,  which  threw  quantities 
of  water  from  the  apparatus,  was  even  more  strongly  inclined  to 
throw  sparks  from  the  locomotive.  The  latter  may  be  taken  to  be 
due,  in  the  first  place,  to  the  vacuum  being  too  high,  but  it  is  also 
dependent  upon  the  depth  of  the  bed  of  the  fire,  the  kind  of  fuel 
used  (whether  coarse  or  fine,  smooth  or  gritty,  wet  or  dry),  also  the 
size  of  the  grates  and  the  air  passages  between  the  bars;  the 
number,  diameter,  and  length  of  the  tubes,  and  the  running 
speed,  all  of  which  are  matters  of  considerable  importance;  the 
reason  for  which  is  that  because,  in  general,  the  faster  the  speed 
the  weaker  the  impulse  of  each  exhaust,  although  they  follow  each 
other  with  greater  rapidity,  therefore  the  draft  is  more  even  and 
gentle  than  where  there  is  a  greater  interval  between  the  impulses. 
But  according  to  all  observations  the  ratio  existing  between  the 
stack  and  the  nozzle  exerts  an  influence  of  the  first  order.  A  stack 
that  is  too  large  relatively  to  the  diameter  of  the  nozzle  cannot  ex- 
ceed and  may  not  even  equal  the  vacuum  produced  by  a  smaller 
stack  and  a  larger  nozzle. 

A  larger  stack  has  a  further  advantage  in  comparison  with  a 
smaller  one  on  account  of  its  efficiency  in  tending  to  free  the  tubes 
from  dirt,  for,  in  raising  steam  in  a  locomotive,  the  products  of  com- 
bustion are  more  easily  passed  through  it,  and  while  running  down 
long  grades  without  steam  with  the  engine  reversed,  the  injurious 
sucking  of  the  smokebox  gases  into  tbe  cylinder  is  greatly  modified. 

A  connection  between  the  water  thrown  from  the  apparatus  and 
the  sparking  on  a  locomotive  seems  to  lie  in  the  fact  that  the  water 
throwing  was  merely  a  characteristic  of  the  stacks  with  which  the 
experiments  on  the  apparatus  were  conducted.  If,  under  prac- 
tically the  same  conditions,  one  stack  gives  a  higher  value  for  the 
vacuum  than  another,  the  first,  regarded  independently  of  the 
absolute  size  of  the  stack,  is  superior  to  the  other  from  a  practical 
standpoint,  if  it  does  not  throw  water  from  the  apparatus  or  spark 
more  or  less  upon  the  locomotive.     From  this  we  conclude  that, 

T)ie  absolute  valu^  of  the  vacuum  is  not  the  determining  feature 
in  settling  the  efficiency  of  the  sha/ie  of  Ihe  stack. 

A  few  examples  will  assist  in  making  this  clearer: 

1.  As  the  first  fruits  of  the  experimental  apparatus  were  pro- 
duced we  found  that,  with  a  nozzle  opening  of  4.74  inches  and  a 
location  of  21.65  inches  below  the  bottom  of  a  stack  having  an  in- 
clination pf  ii:,  the  vacuum  produced  was  superior  to  that  of  a 
stack  having  an  inclination  of  i,  a  fact  which  was  proved  on  a  few 


AND  RAILROAD  JOURNAL. 


191 


■|EZI£3- 


re 


ss 


!i 


<  It 


OK 


; li    -'■     .  .  -■■. 

■  •  V-^-j 

3?    ■: 

f    -  .«"r  ^^- 

■  •?L_iJ_i-  . 

k  1  - 

h  i  ■ 

1 

i  -TLl-T-   --- 

"•     u   jT 

""   i  z--i- 

(  :  TT 

+                               I  •♦ 

a  f  ^    .:.-;- 

H-  a  X  " "  -  -- 

C  rCr     :  ± 

«    _:   ._:::: 

5       ST 

o         s, 

1     -t 

H  "       1:: 

ri  r        T 

w  \          \ 

O   J                      k 

2  "S         K 

*  " ^±:.lS. 

s»;s  s  #^  ? 

J?    i  !  : 

&*l  ■«•     ^      « 


■s"s 

c  5i 

" 

' 

H  111 
kit- 

11 

■ 

^ 

p 

1  f* 

s 

^ 

V 

\ 

- 

- 

- 

r.Qo 

\ 

\ 

V 

\ 

^ 

~5ri 

f-  2 

V, 

V 

^ 

u  ^Z 

V 

I'll 

.-rt 

ll 

? 

n 

j: 

S 

s 

>» 

i 

£ 

a 

«• 

s 

i^ 

.r 

/ 

n» 

* 

' 

\ 

1 

D'i» 

1- 
Ul 

< 

\ 

1 

»M 

V 

o 

\ 

u 

-1 

K 
o 

z 

\ 

I 

1 ' 

\ 

L 

i 

I 

L 

~i 

t^ 

SN 

1 

2 

4 

i 

4 

3 

* 

e 

« 

---:-i 

T 


^  I  ^ 


« 

" 

1 

" 

"■ 

II  II 

~ 

~ 

~ 

o-c» 

4 

\ 

►  ;• 

' 

u 

»- 
til 

Z 

._ 

_ 

r^ 

- 

-^ 

-H 

- 

- 

- 

-- 

— 

- 

' 

~^ 

1 

«K 

I 

- 

^ 

■ 

n 

\ 

, 

j 

- 

]\ 

; 

J 

\ 

k 

1 

I 

^  1 

' 

o 
z 

1 

1 

\i  1 

ov 

tV ' 

- 

J 

.  J 

J 

^ 

1  \i 

(■•l 

S      CI     S    S     ft 


~    5  ii* 


< 


c 

a 

•5 

' 

' 

- 

i 

■ 

\ 

* 

m 

s 

1 

Ul 

K 
III 

Z 

s 

ri» 

^ 

s 

^ 

\ 

iV* 

■■■" 

k 

< 

> 

\ 

n 

k 

■ 

\ 

s 

M 
N 

o 

z 

^ 

' 

> 

\ 

V 

-^ 

-J 

^ 

-^ 

-\ 

- 

N 

• 

i 

S 

3 

8 

« 

> 

s 

i 

*  rf    4  it. 


"S         •/i''''-:^ 

$  ""X^iDI 

5     Xtu^ 

f  I* 

'    "±     : 

«                   ..L. 

u                 !i 

Wi* 

H             , 

Ul ±3 

S            X 

<     '".T" 

o  —  ;■;:": 

_  _         _  _    '  '* 

N                                         t^ 

u 

^±: ^ 

ri        -   ,... 

tS-  -  :: 

N 5  —  ; 

0       ..---i-- 

»     :  ---V- 

^;;: . 

1      J  fc. 

11    i 

im^2 

■  i  *•  ••  ?•« 


i 

r 

n 

7  KIT! 

T 

- 

/i  i  '\!  Ill  ! 

- 

n 

/ 

,  ,  nn 

1 

1 

SlIC 

u 

t- 
w 

uX 

-i  -1 

■ 

-Ot^ 

M 

roc 

n 

1 

* 

L 

0 

\ 

»-« 

Ml 

* 

V 

N 

t- 

- 

1 

\  'T 

Z 

N  . !  V 

i 

ra 

1  1  L 

- 

\. 

. 

. 

■"•i 

5  a    s  :    s 
'rid* 


o  c  — 

llJ       fc  Sr« 

Q    e«  I 
in  Tn:° 

=  «-£: 

S  I  I 
—  eioS 


-:i 


192 


AMERICAN  ENGINEER,  CAR  BUILDER 


locomotives  in  service.  These  bad  conical  stacks,  with  an  iiclina- 
tion  of  i,  a  diameter  of  13.78  inches,  a  nozzle  4.74  inches  in  diameter, 
located  19.68  inches  below  the  bottom.  A  sheet-metal  lining  with 
an  inclination  of  ,>,  was  built  into  this  stack  of  I  inclination  on  the 
locomotive,  as  shown  by  the  dotted  lines  of  Fiji.  4a.  Then,  instead 
of  the  efficiency  rising,  as  would  have  been  expected,  it  not  only 
remained  the  same,  but  was  accompanied  by  a  few  other  circum- 
stances. The  locomotive  exhibited  a  tendency  to  throw  sparksand, 
according  to  the  driver,  an  inclination  to  eject  water  as  well.  In 
consequence  of  this  the  lining  was  removed  and  it  was  decided  to 
substitute  for  the  linmg  with  its  i'^  inclination  a  stack  of  i^  inclina- 
tion and  having  a  larger  bottom  diameter.  Instead  of  13.78  inches 
it  was  made  15.38  inches. 

In  the  same  way  two  express  locomotives  having  nozzles  ,5.51 
inches  in  diameter,  located  19.68  inches  below  the  bottom  of  the 
stacks  which  had  a  diameter  of  15.75  inches  and  an  inclination 
of  i,  were  fitted  with  cylindrical  linings.  Although  a  higher 
vacuum  was  obtained  with  the  cylindrical  stack  on  the  apparatus 
than  with  stacks  of  either  i  or  /,  inclination,  and  consequently  it 
would  have  made  a  similar  showing  with  those  of  I  inclination, 
the  lining  was  not  kept  upon  either  locomotive,  since  it  developed 
the  same  peculiarities  that  the  1*2  lining  had  in  the  stack  of  13.78 
inches  diameter. 

The  reason  for  these  failures  was  first  shown  at  a  later  period, 
when  the  connection  between  the  throwing  of  water  on  the  appa- 
ratus and  the  sparking  on  the  locomotive  was  discovered.  We  can 
now,  without  any  further  explanation,  and  with  the  aid  of  Plate 
II.  and  Table  XXI.,  see  that  the  stack  of  13.78  inches  diameter,  an 
inclination  of  ^2  and  a  nozzle  diameter  of  4.74  inches,  threw  water 
when  the  nozzle  distance  was  20.47  inches,  while,  on  the  other 
hand,  the  one  having  an  inclination  of  J  showed  its  first  water  at 
26.77  inches. 

In  the  same  manner  the  cylindrical  stack,  15.75  inches  in 
diameter,  threw  water  with  a. 5.51  inch  nozzle  located  at  18.9  inches, 
and  at  the  same  point  the  conical  stack,  with  an  inclination  of  -^i, 
threw  water  and  sparks,  so  that  it  is  safe  to  consider  that  this  will 
begin  at  shorter  nozzle  distance  with  the  cylindrical  stack,  while  a 
stack  of  I  inclination  (drawing  our  conclusions  from  the  perform- 
ance of  the  one  with  J)  neither  throws  water  nor  sparks  at  19*^ 
inches.  Hence,  as  we  shall  see  later,  it  will  not  do  to  use  a 
cylindrical  stack  of  the  same  diameter  as  the  smallest,  having  an  in- 
clination of  I,  but  it  should  be  somewhat  larger,  that  is  about  16  9 
inches  instead  of  15^^  inches. 

2.  A  few  old  Erfurt  pa't.senger  and  freight  locomotives  were  in 
the  main  shops  at  Templehof  and  equipped  with  stacks  like  that 
shown  in  Fig.  46.    These  were  replaced  uy  others  like  those  shown 
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Fig.  46.  Fig.  46.  Fig.  47.  Fig.  48. 

Id  Figs.  47  and  48.  The  result  was  that  the  locomotives  with  the 
larger  stack  and  shorter  nozzle  distance  tore  their  fires  very  much 
less  and  were  better  steamers  than  before.  Also  in  a  few  of  these 
locomotives  which  had  previously  shown  a  tendency  to  heat  the 
smokebox  sheets  to  red  heat,  that  difficulty  was  entirely  overcome. 

Table  XXI.  shows  that  the  stack  11.81  inches  in  diameter,  and 
having  an  inclination  of  \  with  a  nozzle  3.94  inches  in  diameter, 
threw  water  when  the  nozzle  distance  was  23.62  inches,  and  this 
would  be  even  more  likely  to  occur  with  the  distance  of  28.74  inches, 
as  shown  in  Fig.  46. 

.3.  The  stacks  of  the  new  Erfurt  passenger  and  fast  freight  loco- 
motives have  the  dimensions  given  in  Fig.  49.  They  are  good 
steamers,  and  when  working  easily  they  throw  no  sparks,  though 
they  probably  would  with  a  later  cut-oflf  (25  or  morel.  In  order 
that  the  observations  set  forth  in  Table  XXI.  might  be  tested  by 
actual  locomotive  service,  five  stacks  were  made  in  the  last-named 
workshops,  that  are  illustrated  by  Figs.  50  to  54,  and  in  the  winter 
of  1895  they  were  applied  to  two  of  these  locomotives  and  tested 
under  unfavorable  conditions  of  weather  with  the  same  nozzles, 
which  had  a  diameter  of  5.12  inches,  with  a  bridge  .31  inches  wide 


across  the  opening,  thus  making  it  the  equivalent  of  a  nozzle  4.94 
inches  in  diameter.  With  the  stack  shown  in  Fig.  60  the  locomo- 
tive steamed  better  than  before,  but  it  also  threw  more  sparks. 
The  latter  feature  was  true  to  a  still  greater  extent  when  they 
applied  the  cylindrical  stack  15.75  inches  in  diameter,  that  is  shown 
in  Fig  51,  which  was  on  that  account  soon  removed.  The  spark 
throwing  diminished  very  considerably  on  tho  application  of  a 
waist  of  the  same  diameter  in  connection  with  a  conical  portion 
having  an  inclination  of  >^,  as  shown  in  Fig.  52,  and  a  cylindrical 
with  a  diameter  of  18'^'  inches,  as  seen  in  Fig.  53. 


-■-**/■  -- 
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Stacks  of  Erfurt  Locomotives— Figs-  49  to  52. 
The  generation  of  steam  with  both  stacks  was  also  so  good  that 
the  driver  asked  to  have  the  experimental  stack  left  upon  the  en- 
gine. Finally  with  the  form  illustrated  by  Fig.  54  the  throwing  of 
sparks  reached  its  maximum.  It  was  to  have  been  foreseen  that 
the  stack  in  question  should  not  give  the  best  results,  but  rather 
serve  as  a  proof  of  the  assertions  made  above.  On  account  of  the 
small  diameter  of  the  waist  it  was  necessary,  according  to  Plate  I, 
to  diminish  its  length  to  25.50  inches  with  a  nozzle  distance  of  18.9 
inches,  thus  making  the  total  height  44.49  inches,  with  a  very  rapid 
flare,  measurements  chosen  on  the  basis  of  Plates  II.  and  III. 

Throughout  the  fourteen  days  of  the  test,  which  was  during  an 
unfavorable  condition  of  the  weather,  the  stack  caused  the  engine 
to  steam  well,  but  of  all  six  of  the  stacks  that  were  tried  it  threw 
the  greatest  quantity  of  sparks,  as  we  have  already  said,  as  well  as 
unbumed  particles  of  coal. 

A  comparison  of  the  curves  of  this  stack  as  shown  in  Plate  II.,  in 
which  we  bring  together  and  observe  stacks  with  inclinations  of 
i.  4,  \  and  \,  and  see  that  by  the  application  of  a  bridge  to  the 
mouth  of  the  nozzle  the  water  throwing  begins  with  a  shorter 
nozzle  distance  than  that  given  in  Table  XXI.;  this  comparison 
then  gives  the  following  results: 

A  stack  of  14.76  inches  diameter,  with  an  inclination  of  i,  and  a 
nozzle  distance  of  25  inches,  threw  no  water. 

A  stack  of  15.75  inches  diameter,  with  an  inclination  of  ,>j  and  a 
nozzle  distance  of  19.68  inches,  threw  water. 

A  stack  of  15.75  inches  diameter,  cylindrical  in  form,  with  a  nozzle 
distance  of  19.68  inches,  threw  water. 

A  stack  of  15.75  inches  diameter,  with  an  inclination  of  |  and  a 
nozzle  distance  of  23.62  inches,  threw  no  water. 

A  stack  of  18.5  inches  diameter,  cylindrical  in  form,  and  a  nozzle 
distance  of  22.44  inches,  threw  no  water. 

A  stack  of  12.8  inches  diameter,  with  an  inclination  of  \  and  a 
nozzle  distance  of  18  9  inches,  threw  water. 

The  three  water-throwing  stacks  here  indicated  are  the  same  that' 
upon  locomotives  in  service,  threw  the  most  sparks,  and  which 
were  also  the  ones  that  began  throwing  them  the  first,  white,  with 
the  other  three  stacks,  the  opposite  set  of  conditions  prevailed. 

A  connection  between  water-throwing  on  the  apparatus  and 
spark-throwing  on  the  locomotive  has,  therefore,  been  demon- 
strated to  exist  beyond  all  peradventure. 

(ToheCcmtinvMd.)        '.    .  7.  "^  r      ''     '•  ;-. 
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Fig.  1.— Perspective  View  of  the  Brill  Passenger  Trucks 


A  "Perfect"  Truck  for  Passeng^er  Cars. 

During  the  recent  conTentions,  which  were  held  at  Saratofca, 
Messrs.  J.  G.  Brill  &  Company,  of  Philadeipbia,  exhibited  a  very  well 
made  model  of  a  new  truck  which  they  are  now  introducing  on 
steam  and  electric  road«,  and  which  has  some  novel  features,  and 
for  which  some  important  advantages  are  claimed. 

Fig.  1  represents  a  prospective  view  of  one  of  these  trucks.  Fig.  2  is 
a  side  view,  drawn  in  outline,  Fig.  3  a  diagrammatic  cross-section, 
and  Fig.  4  a  view  of  an  elastic  swing-hanger,  which  is  one  of  the 
peculiar  features  of  the  truck. 


shown  between  the  two  front  wheels  in  Fig.  1.  The  interior  springs 
are  double  elliptics,  but,  of  course,  spiral  springs  could  be  used  if 
it  was  thought  desirable  to  do  so.  Two,  three  or  four  such  spring* 
may  be  used  on  each  side. 

From  the  description  it  is  obvious  that  the  spring-plank  and 
equalizers  can  all  swing  laterally  in  the  stirrups,  which  form 
spring  swing-links.  Tbe  load  rests  primarily  on  the  interior  ellip- 
tics,  or  whatever  kind  of  springs  are  used  in  that  position.  It  is 
then  transmitted  to  the  spring-hangers,  and  from  them  to  tbe 
journal  springs.  This  gives  a  very  great  degree  of  elasticity  to  the 
truck,  and  enables  it  to  adjust  itself  with  a  minimum  amount  of 


Fig.  2.— Side  View  of  Brill  Passenger  Truck. 


Fig.  4.— Elastic  Swing  Hanger. 


Tbe  principle  of  the  construction  of  the  frame  resembles  that 
which  has  so  long  been  adopted  for  locomotive  frames.  For  steam 
cars  they  are  forged,  and  for  electiic  roads  they  are  cast  of  steel. 

The  top  bar  or  wheel  piece  consists  of  a  single  bar,  which  extend- 
from  one  of  the  journal  boxes  to  tbe  other,  a.s  »hown  in  Figs.  1  and 
2.  On  this  bar  jaws  are  forged  or  cast  to  receive  the  journal  boxes 
and  on  the  outermost  ones  an  extension  is  added  to  which  T-iron 
end  pieces  are  bolted,  which  connect  ibe  two  frames  together,  and 
from  which  the  brake  beams  are  suspended.  The  upper  or  main 
bar  of  the  frames  have  lugs  forged  on  them  between  the 
jaws  and  as  near  to  tbem  as  maybe  practicable.  To  these  tbe 
swing  links  are  attached.  These  are  of  a  somewhat  peculiar  con- 
struction, which  is  shown  clearly  in  Figs.  1  and  4.  They  each  con- 
sist of  an  open  cast-steel  stirrup,  which  receives  an  eight-inch 
spiral  spring,  having  a  follower  nut  on  top,  into  which  an  eyebolt 
is  screwed,  the  lower  end  of  which  is  connected  to  the  equalizing 
lever.  The  stirrup  has  an  eye  in  its  upper  end,  by  which  it  is  at- 
tached by  a  bolt  to  the  lugs  on  tbe  wheel  piece.  Tbe  weight  which 
is  carried  by  the  equalizer  is  transmittel  to  the  eyebolt  and  thence 
to  the  spring,  which  acts  as  an  elastic  bearing,  at  the  same  time 
the  stirrup  can  swing  laterally  on  tbe  bolt  which  passes  through 
its  upper  end,  as  indicated  on  tbe  left  side  of  Fig.  3.  The  equal- 
izers ate  made  with  pivotal  ends,  which  enter  tbe  eyes  on  the 
lower  ends  of  the  stirrups. 

The  spring-plank  consists  of  two  Z-shaped  bars,  shown  by  dotted 
lines  in  Fig.  2,  and  filled  with  wood.  These  are  rigidly  fastened  to 
tbe  equalizers,  which  can  swing  on  the  stirrups  or  links,  and  the 
spring-plank  moves  with  it.  The  transoms  consist  of  ang!e-iron 
bars,  which  are  fastened  to  lugs  on  the  forged  frames,  but  in  the 
cast-steel  frames  are  fastened   by  angle   plates,  one  of  which  is 


disturbance  to  the  inequalities  of  tbe  track.  The  equalizers  have 
also  tbe  effect  of  distributing  tbe  load  equally  on  the  two  wheein 
on  each  side  of  the  truck,  no  matter  what  tbe  Tertical  position  of 
any  of  the  wheels  may  be. 

Owing  to  the  fact  that  the  load  primarily  rests  on  the  equalizers, 
and  by  them  is  transmitted  to  the  main  frames  at  poiats  close  to 


Fi|>  3— BriU  Passenger  Truck. 


tbe  Jaws,  these  frumea  are  pubjected  to  less  strains  tiian  thry 
would  be  if  the  load  rested  on  tbem  about  midway  between  tbe 
wheels.  The  T-iron  end  pieces  and  the  attachment  of  the  transoms 
to  the  wheel  piece  *  or  side  frames  affords  a  very  effective  means  of 
holding  the  truck  square. 

The  result  of  the  lateral  and  vertical  adjustibility  of  these  trucks 
is  that  they  are  reported   to  have  great  "adherence"  to  the  track 
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that  even  on  very  rouf^h  roads  they  have  been  found  to  be  safe,  and 
to  ride  with  great  ease  and  comfort  to  passengers.  Messrs.  J.  G. 
Brill  &  Company,  the  well-known  car  builders  of  Philadelphia,  are 
the  sponsors  for  this  truck,  and  are  now  supplying  it  for  both  steam 
and  electric  roada.  ..'■"■•- 


The  Railroad  Master  Blacksmitha'  Association. 


The  annual  meeting  of  the  National  Railroad  Master  Blacksmiths' 
Association  will  be  held  at  Chicago,  beginning  at  10  o'clock,  Sept. 
1,  1896,  at  the  Tremont  House.  A  specially  interesting  programme 
of  pertinent  topics  has  been  prepared.  Arrangements  have  been 
made  whereby  they  secure  a  rate  of  9i  per  day  at  the  Tremont  House, 
which  will  be  ofticial  headquarters.  It  is  located  on  the  comer  of 
Lake  and  Dearborn  streets,  Chicago.  Members  will  kindly  notiiy 
Mr.  .Tohn  Buckley,  of  the  Illinois  Central  Railroad  shops,  Chicago 
III.,  whether  they  intend  to  attend  the  convention,  also  if  they  are 
going  to  be  accompanied  by  members  of  their  family,  and  how 
many.  This  will  give  Mr.  Buckley  an  opportunity  to  make  proper 
arrangements  with  the  manager  of  the  Tremont  House. 


The  Origin  of  Pneumatic  Tires. 

In  an  article  in  the  liuliaridiber  World  Ilawthorne  Hill  says: 
One  can  readily  believe  that  the  attention  of  visitors  to  the  fash- 
ionable parks  in  London,  at  a  certain  period  just  a  half-century 
ago,  was  "  much  attracted"  by  the  appearance  among  the  gay 
equipages  of  a  certain  brougham,  after  reading  the  contemporary 
descriptions  of  the  latter.  The  vehicle  had  been  constructed 
without  springs,  but  its  chief  novelty  lay  in  certain  "  improve- 
ments'' patented  by  a  civil  engineer  of  Middlesex  County,  named 
Robert  William  Thomson,  in  the  shape  of  what  he  called  "  noise- 
less tires.'"  They  were,  in  fact,  the  pioneer  pneumatic  tires,  and 
the  inventor  had  boldly  started  out  to  exhibit  them  on  the  wheels 
of  a  brougham  weighing  nearly  1,200  pounds.  The  present  time 
marking,  as  it  does,  the  semi-ceniennial  of  so  many  important 
applications  of  indiarubber,  seems  a  pro|)€r  occasion  for  recalling 
Thomson's  "  patentaerial  wheels."  though  it  is  not  proposed  to 
connect  their  invention,  by  any  link,  with  the  pneumatic  tires 
which  have  become  so  successful. 

"  The  nature  of  my  invention."  says  Thomson  in  his  speci- 
fication. No.  10,990  of  184.->,  "  consists 'm  the  application  of  elas- 
tic bearings  round  the  tires  of  wheels  of  carriages,  rendering  their 
motion  easier,  and  dimiuishiug  the  noise  they  make  while  in 
motion.  I  prefer  employing  for  the  purpose  a  hollow  belt  com- 
posed of  some  air-tight  or  water-tight  material,  such  as  caout- 
chouc or  gutta-percha,  and  inilatmg  it  with  air,  whereby  the 
wheels  will  in  every  part  of  their  revolution  present  a  cushion 
of  air  to  the  ground,  or  rail,  or  track,  on  which  they  run." 

This  elastic  belt,  as  Thom.son  called  his  inner  tube,  was  com- 
posed of  several  thicknesses  of  canvas,  each  '•  saturated  and  cov. 
ered  on  both  sides  with  indiarubber  or  gutta-percha  in  a  state  of 
solution,"  laid  one  upon  another,  and  each  "  cemented  to  the 
one  immediately  l>elow  it  by  a  solution  of  indiarublier  or  gutta- 
percha, or  other  suitable  cement." 

How  the  edges  were  joined  to  complete  the  belt  as  a  tube  is  not 
mentioned. 

But  it  was  the  outer  casing  or  cover  that  first  caught  the  public 
eye,  and  to  understand  its  construction  one  must  refer  to  the 
drawings.  A  represents  the  end  of  a  spoke;  ft  is  a  section  of  the 
wooden  felloe,  much  broader  than  usual,  and  tired  with  steel;  C 
is  the  inner  tube,  and  D  is  the  leather  shoe.  The  latter  was  built 
upon  the  wheel  by  attaching  two  long  stri(>s  of  leather  to  the 
whole  circumference,  with  bolts  inserted  through  the  felloe  and 
steel  tire  at  every  few  inches.  The  outer  edges  of  these  strips 
were  brought  together  over  the  inner  tube  and  riveted  together, 
after  which  the  tirewas  complete. 

Or  a  third  strip  of  leather  might  be  used,  as  shown  in  the  draw- 
ing to  the  right.  I)eing  riveted  to  one  of  the  base  pieces  and 
laced  to  the  other.  A  pipe  through  which  to  inflate  the  inner 
tube  was  ])assed  at  one  place  through  the  tire  of  the  wheel,  and 
fitted  with  an  air-tight  screw  cap.  In  the  lower  drawing  is 
shown  the  "  condenser '' used  for  inflating  the  tube.  It  was  the 
size  of  Thomson's  tires,  next  to  the  noiseleasness  of  the  wheels. 


that  most  attracted  atlentio".  They  were  about  5  inches  in  diam- 
eter, intended  to  l)e  so  inflated  as  to  keep  the  tire  of  the  wheel 
2i  inches  from  the  ground,  which  was  thought  to  be  "  suflScient 
to  admit  of  the  wheels  passing  over  any  stones  or  other  matters 
projecting  beyond  the  general  level  of  any  ordinary  turnpike  road 
without  the  solid  tire  coming  in  contact  with  them.  Wagons 
for  the  carriage  of  goods  were  expected  to  need  tubes  of  a  larger 
diameter  and  stronger  materials. 

In  commenting  upon  the  new-style  of  wheelc.  the  Mechanics' 
Magazine.  (London),  after  the  trial  brougham  had  been  drawn 
upward  of  1,300  miles,  without  "the  slightest  symptoms  of 
deterioration  or  decay  "  in  the  tires,  had  this  to  say  :  "  It  has  so 
long  been  regarded  as  a  settled  thing  that  friction  is  least  with 
hard  substances  and  greatest  with  soft,  that  by  a  natural,  though 
not  perhaps  strictly  logical,  course  of  induction  we  iaferred  that, 
though  in  this  case  the  noise  might  be  less,  the  friction,  and  con- 
sequently the  tractive  power  required,  would  be  greater.  We 
must  candidly  own  that  we  little  expected  to  find  the  very  reverse 
of  this  to  be  the  fact.  Yet  so  it  is."  Then  are  given  the  results 
of  experiments  made  with  Thomson's  wheels  in  the  Regent's  Park 
by  a  noted  firm  of  coach-builders,  and   verified  by  the  editor. 
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:     T  omson's  Pneumatic  Tires, 
showing  the  comparative  lightness  of  draught  of   the  "  ar-iial ' 
wheels,  both  on  a  smooth  and  firm  road  and  on  a  section  covered 
with  newly  broken  stotie. 
The  table  follows,  showing  draught  in  pounds  : 


Over  SDiooth.  hard  road. 
Over  new  broken  flints. . 


Common 

Patent 

wheels. 

wheels. 

45 

28 

120 

38H 

SaviDK  by 
pt.  wheels 
percent. 
60 
301 

Evidently  our  pioneer  inventor  had  given  much  thought  to  his 
work,  for  in  his  specification  he  treated  at  length  of  the  varia- 
tions possible  in  the  construction  of  the  pneumatic  tire,  in  order  to 
make  the  patent  as  "  broa<l ''  as  possible.  Some  of  it  is  good 
rei.ding.  too,  as  showing  the  ideas  he  entertained  with  regard  to 
the  properties  of  air  in  wheel  tires. 

One  variation  of  Thomson's  original  suggestion  of  an  inner 
tube  was  that  several  tubes  might  be  employed  for  a  single  tire — 
up  to  nine,  for  instance.  In  such  cases  the  ordmaiy  air-pipe 
would  have  to  be  dispensed  with,  the  inflation  being  accom- 
plished by  means  of  air-screws  in  one  end  of  each  tube  before 
they  were  laced  into  the  leathern  envelope.  It  was  suggested 
that  the  leather  might  be  protected  from  wear  by  covering  its 
outer  surface  with  flat-headed  metal  rivets  secured  on  the  inside 
with  small  wasbets. 

The  latter  end  of  the  "  aerial "  wheel  is  not  certainly  known, 
but  tradition  has  it  that  its  inventor  was  much  laughed  at.  Six 
years  after  the  date  of  his  pneumatic  tire  patent.  Thomson's  name 
appeared  in  the  catalogue  of  the  Great  Exhibition  of  London  in 
connection  with  an  invalid  c|iair,  of  which  "  the  wheel  (in  ad- 
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'litiun  to  an  iron  tire)  is  shod  with  a  solid  band  of  vulcanized  in- 
diarubber,  said  to  be  as  durable  as  iron.''  As  late  as  1868  all  the 
scientific  journals  in  Europe  were  describing  Thomson's  solid  in- 
iliarubber  tires  (5  inches  thick)  for  traction  engines  for  common 
roads. 


The  Treezing  of  Gas. 

Since  gas  began  to  b«  adopted  generally  for  lighting  purposes  it 
has  been  the  aim  of  gas  engii  rr rs  to  prevent  the  freezing  in  of 
gas  pipes.  Until  recently  it  has  been  the  general  opinion  that  the 
moisture  always  present  in  lighting  gas  caused  the  freezing  in  by  its 
separation  in  frost-like  form,  and  all  the  methods  known  so  far  to 
prevent  this  are  based  upon  the  principle  of  removing  the  moist- 
ure in  the  gas  before  its  entrance  into  the  conduit  pipes.  The 
method  formerly  employed  to  reach  this  purpose  was  that  the  gas 
was  exposed  iu  so-called  "freezing-out"  cylinders  to  the  cold, 
whereby,  of  course,  the  drying  of  the  gas  was  obtained.  But, 
as  in  the  freezing-out  cylinder,  not  only  the  moisture  contained  in 
the  gas,  but  also  large  quantities  of  the  light-giving  carburated 
gases  were  separated,  the  frozen  out  gas  showed  such  losses  of 
lighting  power  that  the  practical  employment  of  this  method 
was  hardly  possible. 

An  extraordinarily  simple  and  cheap  method  to  dry  the  lighting 
gas  by  means  of  sulphuric  acid  of  certain  concentration  was  pat- 
ented by  the  German  Continental  Gas  Company  two  years  ago, 
und  provrd  quite  satisfactory  in  the  beginning.  In  the  last  hard 
winter,  however,  the  chandeliers  and  conduits  froze  in  again, 
although  the  gas  entered  the  distributmg  pipes  entirely  free  from 
water,  and  an  investigation  sbowed  that  the  pipes  were  perfectly 
stopped  up  by  frost-like  formations  in  the  Fame  manner  as  if  un- 
ilried  gas  had  been  used.  There  was  only  the  difference  that 
these  formations  did  cot  consist  of  frozen  water,  but  of  frozen, 
almost  chemically  pure,  benzol. 

This  discovery  shattered  at  once  the  former  opinion  that  the 
freezing  in  of  the  pipes  was  caused  by  moisture  contained  iu  the  gas, 
and  the  author  very  soon  discover*  d  a  method  by  which  not  only 
the  freezing  of  the  moisture,  but  also  that  of  the  benzol  was  made 
impossible.  The  principle  of  this  method  is,  thbt  in  the  gab  works 
and  behind  the  gas  meter,  a  certain  quantity  of  alcohol  vapoi  is 
added  to  the  gas.  The  effect  of  this  alcohol  vajxir  is  shown  in 
the  fact,  that,  if,  by  the  action  of  the  cold,  separations  of  water 
an<l  benzol  occur,  the  alcohol  vapor  carried  along  also  separates, 
when  by  the  freezing  point  of  these  separated  condensations  of 
water  and  benzol  is  forced  down  so  much,  that  tbey  will  not  con- 
geal even  at  our  coldfsl  temperature  in  winter,  but  remain  in 
liquid  condition.  They  can,  therefore,  flow  back  into  the  main 
conduit  and  from  there  into  the  next  condensing  i)ot.  A  stop- 
ping up  of  the  gas  conduit  by  separation  of  solid  condensations  is 
made  impossible  in  this  manner. 

The  action  of  the  alcohol  vapor  added  to  the  gas  is  here  an  alto- 
gether different  one  of  that  caused  by  injecting  liquid  alcohol 
into  frozen  up  pipes.  By  my  method  a  means  is  furnished  to  pre- 
vent freezing  in  altogether,  while  in  the  former  use  of  alcohol  in 
the  gas  works  it  was  but  intended  to  tliaw  up  conduits  that  were 
frozen  in  already. 

In  the  last  hard  winter  it  was  shown  by  experiments  that  the 
action  of  the  alcohol  vapor  added  at  the  gas  woiks  is  still  effect- 
ive at  a  distance  of  three  miles — that  is,  the  alcohol  vapor  remains 
in  the  gas.  The  action  of  the  alcohol  vapor,  however,  is  stopped 
as  soon  as  the  gas  has  passed  a  wet  gas  meter.  In  the  case  of 
large  establishments  a  small  apparatus  for  evaporating  alcohol 
can  be  provided  behind  the  gas  meter. 

For  practically  carrying  out  this  method  a  small  evaporator  of 
ordinary  construction  heated  by  steam,  or  a  little  gas  flame,  is 
used,  into  which  the  alcohol  from  a  higher  placed  tank  flows  in 
a  fine,  instantly  evaporating  stream.  The  hot  alcohol  vapor  is 
conducted  through  a  little  pipe  into  the  gas  main  and  at  once  ab- 
sorbed by  the  gas. 

In  order  to  obtain  the  desired  effect  about  five  grammes  of  95 
per  cent,  denaturated  alcohol  must  be  added  per  one  cubic  meter  ; 
at  very  low  teniijerature,  almut  10  to  20  degrees  below  zero, 
this  amount  must  be  increased  by  one  or  two  grammes.    In  most 


cases  it  is  sufficient  to  commence  with  eva|x>rating  alcohol  about 
half  an  hour  before  the  street  lamps  are  lit,  while  the  addition  of 
alcohol  in  the  day  time  would  appear  to  be  nects-ary  in  excep- 
tional icases  only. 

This  method  was  employed  on  a  large  scale  last  winter  in  the 
gas  works  at  Dessau,  where  it  has  given  excellent  results.  Its 
advantages  must  not  be  looked  for  in  the  saving  of  alcohol :  on 
the  contrary,  in  most  cases  more  alcohol  is  crnsumed  than  in 
the  old  method,  which  aimed  only  at  the  removal  of  obstruc- 
tions produced  by  freezing  it.  The  great  advantages  of  the  new 
method  are  found  in  the  saving  of  wages,  and,  above  all,  in  the 
entire  removal  of  interruptions  in  the  distribution  of  gas,  which 
usually  occur  when  most  disagreeable — that  is,  in  the  winter, 
and  which  are  apt  to  discredit  gaslighting  during  that  season. — 
Exchatige. 


Tests  of  Boilers. 


Mr.  Lavington  E.  Fletcher,  the  Chief  Engineer  of  the  Man- 
chester Steam  Users'  Association,  some  time  a^o  made  some  testa 
of  Babccck  &  Wilcox  water  tube  boilers,  from  which  he  draws 
the  following  conclusions : 

The  table  shows  that  the  Babccck  &  Wilcox  boilers  gave,  in 
the  first  series  of  tests,  when  coal  was  used,  a  mean  equivalent 
evaporation  from  and  at  212  degrees,  when  assisted  by  an  econo- 
mizer, of  8.74  pounds  of  water  per  pound  of  coal  "  as  used,'"  and 
9.29  pcurds  of  water  per  pcund  of  "  dry  coal ";  and  at  the  second 
series,  whtn  gas  coke  was  used,  they  gave  an  equivalent  evapo- 
lation.  when  assisted  by  an  exhaust  steam  fred-water  beater,  of 
9.02  pounds  of  water  per  pout d  of  ccke  "'as  used,"  and  10.07 
pound  of  water  per  pound  of  dry  "  coke."  These  results  do  not 
justify  the  opinion  that  the  Babccck  &  Wilcox  boiler  is  more 
economical  than  the  Lancashire  boiler. 

Mr.  Fletcher  also  made  a  test  of  a  "  Livet  Patent  Steam  Gener- 
ator." 

•'  This  generator  consists  of  three  cylinderp,  one  upper  and  two 
lower  ones,  set  so  as  to  form  a  triangle,  when  regarded  either 
from  the  front  or  the  back,  each  lower  cylinder  having  a  furnace 
tube  running  through  it,  and  being  connected  to  the  upper  one 
by  a  series  of  conical  pipes.     (See  Figure.) 

"  In  the  generator  tested  by  the  M.  S.  U.  A.,  which  was  a  new 
one,  the  upper  cylinder  was  6  feet  6  inches  in  diameter,  and  the 


Livet  Steam  Generator, 
two  lower  ones  5  feet  9  inches  in  the  shell,  all  three  cylinders 
being  24  feet  6  inches  long  as  nearly  as  may  be.  E^ch  furnace 
tube  was  3  fei  t  6  inches  in  diameter,  and  fitted  with  six  cxinical 
water  pipes,  while  the  fire  grates  were  6  feet  long  by  3  feet  6 
inches  wide,  giving  an  area  of  41  square  feet.  In  addition  to  the 
three  cylindeis  just  described,  there  were  three  smaller  ones 
placed  in  the  external  brickwork  flues,  two  of  them  being  26 
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n.hea  in  diameter,  and  the  third  80  inches.  Through  these 
cylinders  the  feed  water  was  passed  and  heated  before  enter- 
ing the  upper  cylinders  of  the  generator. 

•'The  tt»8ts  were  made  at  atmospheric  pressure,  all  the  steam 
passing  away  at  the  manhole,  which  was  wide  open." 

From  the  tests  it  appears  that  no  decided  economy  attends  the 
use  of  the  Livet  patent  steam  generator,  the  equivalent  evapo- 
ration from  and  at  212  degrees  jier  pound  of  "dry"  coal  at  tests 
No.  1  and  3  being  9.66  pounds,  which  is  not  superior  to  that 
obtained  by  boilers  of  the  Lancashire  type  when  worked  under 
ordinarily  fair  conditions. 

Further,  the  Livet  steam  generator  requires  a  greater  width 
of  frontage  than  the  Lancashire  boiler.  Taking  the  width  from 
center  to  center,  in  a  range  of  Livet  steam  generators,  at  17 
feet,  and  that  in  a  range  of  Lancashire  boilers  8  feet  in  diame. 
ter,  at  11  feet,  it  works  out  that  the  Livet  Ht«am  generator  would 
evaporate  402  pounds  (6.4  cubic  feet)  of  water  per  foot  width  of 
frontage,  and  the  Lancashire  boiler  622  |)ounds  (0.9  cubic  feet). 
Converting  this  into  power,  at  the  rate  of  30  pounds  of  water 
per  independent  horse  power,  it  works  out  that  the  Livet  steam 
generator  would  develop  20  independent  horse  power  per  foot 
width  of  frontage,  and  the  Lancashier  boiler  31  independent 
hoi-se  power,  so  that  a  Lancashire  boiler  develops  50  percent, 
more  power  per  given  width  of  frontage  than  the  Livet  steam 
generator. 

TheM.  S.  U.  A.  would  decidedly  recommend  the  adoption  of  a 
I.anca8hire  boiler,  having  a  length  of  30  fe«>t,  with  a  diameter  of 
8  feet  6  inches  in  the  shell,  and  3  feet  6  inches  in  the  furnace 
tubes,  for  burning  refuse  fuel,  in  preference  to  a  Livet  steam  gen- 
erator. 


This  is  quite  an  elaborate  treatise  on  the  class  of  machinery  which 
it  is  intended  to  describe.  With  many  illustrations  and  descrip- 
tions of  the  various  appliances  and  their  details  which  are  in  use. 
Some  illustrations  made  from  photographs  of  machinery  used  in 
the  Chicago  Drainage  Canal  are  very  interesting  and  give  an  idea 
of  the  magnitude  of  that  great  work,  j; 

The  jEFFBEy  Labor  Saving  Appliances.    Tlie  Jeffrey  Mnnu- 
fiu'tnrinq  Company.    Columbus,  Ohio.    .5i  by  8  inches.   60  pp., 
(Not  standard  size. ) 

The  safety  appliances  referred  to  in  this  title  are:  Chain  Belting, 
Elevators,  Conveyors,  Carriers,  Steel  Cable  Conveyors,  Power 
Transmission  Machinery,  Mill,  Factory  and  Mine  Supplies  and 
Mining  Machinery.  Many  illustrations  of  such  "plants"  are 
given  in  the  bx)k  must  of  which  are  half-tone  engravings  made 
from  photograph,  although  some  of  the  details  are  shown  by  wood 
engravings.    The  whole  'get-up  "  is  very  neat  and  effective. 

Introddci.nq  the  Stratt  n  Combined  Separator  and  Steam 
Receiver.  The  Ooiib'rt  \fanufaft tiring  Comixmy,  Xew  York. 
8  pp.  6  by  9  incheii.  (Standard  s  ze.) 
The  first  word  of  the  title  of  this  piamphlet  indicates  that  it  was 
published  for  some  special  purpose,  and  not  as  a  complete  descrip- 
tion of  the  device  to  which  it  refers.  It  opens  with  an  excellent 
description  of  what  the  Stratton  Separator  is,  and  then  describes 
the  fall  of  pressure  which  occurs  between  the  boiler  and  the  en- 
gine, and  how  it  is  obviated  by  placing  a  receiver  between  them. 
The  pur]K>se  of  the  pamphlet  apparently  is  to  show  how  the  ap- 
pliance described  serves  the  purpose  of  both  a  separator  of  moist- 
ure from  the  steam  and  a  receiver.  For  a  description  of  the  de- 
vice the  re.nder  is  referred  to  a  treatise  on  "  Dry  Steam  the  Foun- 
dation of  Economy."  which  has  been  issued  by  the  company. 
The  illustrations,  printing  and  paper  are  alt  excellent. 


Trade  Catalo^ea. 

fin  189t  the  Master  Car-Builders'  Association,  for  convenience  in  the 
flling  and  pre^ervaiion  of  pamphlets,  catalogues,  specifications,  etc., 
adopted  a  number  of  standard  aizes.  These  are  given  here  in  order  that 
the  size  of  the  publications  of  thi  j  kind,  which  are  notieed  under  this 
head,  miiy  be  compared  with  the  standards,  and  it  may  l>e  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  ehould  con- 
form to  the  standard  sizes  adopted  by  the  .Master  Csr-Uuilders"  Association. 
and  therefore  in  uoi  icing  catalogues  hereafter  it  will  he  stated  in  braclcets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.) 

EvAPtiRATivE  Test  on  Three  Sterling  Boilers  at  the  Waltham 
Bleaching  a.\d  Uye  Works.  Waltham,  Mass.  Dean  A-  Main 
and  D.  P.  Jones,  Engineers.  Published  by  the  Sterling  Com- 
pany, Chicago,  III.  8  pages,  ."ij  by  8*  inches.  (Not  standard 
size. ) 

In  this  test  an  evaporation  of  13.0:5  lbs.  of  water  per  pound  of  coal 

is  reported,  which,  of  course  is  very   go«<l  and  accounts   for   its 

publication  by  the  Sterling  company. 

Comparative  Test  Made  BY  thk  Pittsburgh  Testing  Labora- 
tory, Limited,  for  Carrie  Furnace  Conqxiny.  Pittsburgh,  Pa. 
This  report  is  issued  by  Messrs.  H.  E.  Collins  &  Co.,  of  Pittsburgh, 
wh^  apparently  are  the  agents  or  manufacturers  of  the  Cahall 
water-tube  boiler.  The  test,  of  course,  showed  to  the  advantage 
of  the  Cahall  boiler,  otherwise,  it  would  not  have  been  published 
by  this  tirm. 

ScHOEN  Pressed  Steel  Company,  Pittsburgh.  Pa.    16  pages,  7} 

by  10^.  (Not  standard  size.) 
The  purpose  of  this  publication  is  to  describe  the  Schoen  Pressed 
Steel  Truck  Frame,  which  is  a  specialty  of  manufacture  by  this 
company.  It  is  illustrated  by  outline  and  perspective  veiws  which 
show  all  the  details  of  construction  very  clearly.  Tnis  truck 
frame  belongs  to  the  class  which  are  made  of  plate  steel  flanged 
and  formed  into  the  required  shapes,  and  which  are  now  being 
very  extensively  introduced. 
An  Illustrated  Description  of    a    New    Driver  Known  as 

the  Lidoerwood  Rapid  Unloader.Used  for  Unl^adingDirt, 
;     Ballast,  etc..  From  Flat  Cars  in  Railroad  Works.  Lidger- 

ivoml  Manufacturing  Company.     New  York.     32  pagts,   5^   by 
■'    9  inches.     (Not  standard  size.) 

The  title  of  this  pamphlet  indicates  its  character.     In   it   the  ar- 
rangement for  unloading  cars  is  illustrated  with  a  number  of  half- 
tone engravings  and  its  construction  and  operation    is  described 
quite  fully. 
Lidoerwood  Cableways,    Hoisting  and  Conveying   Devices. 

Lidgenrood  Manufacturing  Comjniny.     New  York,  110  pages, 

."»J  by  9  inchef. 


The  "  Thornycroft"    Watkr-Tcbe    Boilers.     Messrs.    John 
Piatt  *  Co.,  Apents.    New  York.    8  pages,  7i  by  9f  inches. 

Messrs.  Piatt  are  the  agents  in  this  country  for  the  Thorny  era  ft 
boiler,  which  is  better  known  in  Europe  than  it  is  here.  There 
it  has  been  applied  to  a  great  mnny  ships  ;  more  than  300,000  horse 
power  are  said  to  be  in  use.  In  the  pamphlet  its  advantages  are 
set  forth  very  concisely,  and  illustrations  are  given  showing  the 
dilTerent  types  and  describing  their  uses. 

Another  four-page  pamphlet  of  nearly  the  same  size  is  sent 
with  the  first  one,  in  which  the  Thornycroft  automatic  field 
regulator  is  illustrated  and  explained.  This  is  an  important  ad- 
junct to  water-tube  boilers,  and  seems  to  be  essential  to  their  sat- 
isfactory working. 

Catalogue  of  the  Cleveland  Twist  Drill  Company,  Manu- 
facturers of  Increase  Twist  Drills,  Self-Feeding  Reamers,  Taps. 
Cutters,  etc.  1896.  63  pages,  6  by  9  inches.  (Standard  size.) 
As  the  name  of  this  company  indicates,  one  of  its  leading  produc- 
tions is  twist  drills,  and  these  are  found  in  every  conceivable 
style  in  this  catalogue.  The  list  includes  those  with  straight, 
taper  and  square  shanks,  drills  with  straight  and  with  spiral 
flutes,  drills  with  oil-feeding  ducts  or  tubes,  drills  for  machinists' 
and  blacksmiths'  drill  presses,  wood  bitt^i  for  braces  and  for 
machines,  drills  in  English  measurements  and  in  millimeter  sizes, 
and  for  many  special  requirements.  The  company's  grip  socket, 
which  embodies  a  great  improvement  in  the  method  of  driving 
taper  shank  drills  and  other  tools,  is  also  illustrated.  Boring 
bars,  drill  holders,  steel  sockets  for  drills,  center  reamers,  nut 
taps,  staybolts  and  other  boiler  taps,  arbors  and  mandrels,  shell 
reamers,  self-feeding  and  expansion  reamers,  chucking  and  taper 
reamers  of  all  kinds,  end  mills  and  millirg  cutters,  are  among 
the  many  useful  tools  illustrated  in  this  catalogue.  The  company 
also  make  twist  drill  grinding  machines  of  various  sizes.  Of  the 
goods  mentioned  many  sizes  are  carried,  and  the  compauy  is  also 
ready  to  consider  the  construction  of  special  tools,  correspond- 
ence concerning  which  is  solicited.  The  catalogue  is  very  neat 
in  appearance.  A  copy  of  it  will  be  sent  to  any  of  our  readers 
upon  written  application  to  the  Cleveland  Twist  Drill  Company, 
Cleveland,  O. 

Ferracctk  Machine  Company.  Presses  and  Dies,  Bridgeton,  N. 

J.    32  pages  7  by  10  inches.     (Not  standard  size.) 
This  catalogue  has  the  peculiarity  that  all  the  leaves  in  it  are  twice 
the  size  of  the  cover  and  are  folded  inside  of  it,  which  seems  to 
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be  an  excellent  plan  where  it  is  desirable  to  get  a  large  page  and 
yet  keep  the  size  of  the  book  within  reasonable  limits.  The  com- 
pany makes  foot  and  power  presses,  lathes,  headers,  dies,  etc., 
for  working  various  kinds  of  bar  and  sheet  metals,  which  are 
very  fully  illustrated  in  the  catalogue  before  us. 

Descriptive  Cataux>de  of  The  Institute  for  Home  Study 
OF  Enqineprinq  and  of  Electricai,  Apparatus  for  Its  Stu- 
dents.    The  Scientific  Machinist  Company,     Cleveland,  O.     48 
pages,  6f   by   10  inches.     (Not  standard  size.) 
(.'omi  etition  has  invaded  the  educational  institutions  as  well  as 
other  industrial  fields.    There  are  now  several  rival  "  Home 
Study "  institutions  to    enable    students  who  cannot  attend  a 
school  to  pursue  a  course  of  study  at  home,  and  who  can  be 
helped  in  so  doing  by  correspondence  with  a  school  which  has  a 
staflf  of  instructors.     The  publication  before  us  gives  a  description 
of  the  methods  employed  by  the  Cleveland  school,  which  has 
been  organized  as  a  sort  of  annex  to  Tlie  Scientific  Machinist,  a 
paper   published   in  that  city.     Doubtless  many  young  men  who 
are  unable  to  have  any  other  technical  educational  advantages 
may  derive  much  advantage   from   the  system  of  correspondence 
which  has  been  organized  in  chis  and  other  schools. 

The   Ashton  Valvk  Company.     Boston.     80  pages.     6  by  9 
inches.     (Standard  size.) 

This  company  manufactures  safety  valves,  steam  gages  and 
other  kindred  appliances  and  has  just  issued  a  new  and  hand- 
some catalogue.  Its  frontispu  ce  is  a  view  from  a  photograph  of 
the  works  of  the  company  in  Boston.  Following  this  is  an  ex- 
cellent portrait  of  the  late  Mr.  Ashton.  the  foimder  of  the  com- 
l>any,  whose  well-known  face  was  missed  at  the  railroad  conven- 
tion this  year,  as  be  bad  been  a  constant  attendant  at  these  meet- 
ings for  a  great  many  years. 

The  illustrations  of  the  articles  manufactured  by  the  com|  any 
are  excellent  wood  engravings  and  the  typography,  paper  and 
press  work  are  in  excellent  taste.  The  products  of  the  company 
include  the  Ashton  lock-up  pop  safety  valves  for  different  claf>ses 
of  boilers,  water  relief  valves,  shifting  relief  valves,  car-heater 
valves,  mufflers  for  safety  valves,  blow-back  pop  safety  valves 
for  locomotives',  steam  gages  and  pressure  gages  for  a  variety 
of  purposes.  Besides  these  articles  the  company  makes  a  variety 
articles  which  are  collaterally  related  to  the  principal  departments 
of  its  business.  The  publication  ends  with  a  good  index,  which 
must  be  commended. 

Catalogue  and  Price  List  of  the  Armstrong  Manufactur- 
ing Company,  Bridgeport,  Conn.;  Water,  Gas  and  Steam- 
fitters'  Tools  and  Machines  for  Cutting  Off  and  Threading  Pipe. 
1896.  50  pages,  5  inches  by  6f  inches.  (Not  standard  size.) 
This  catalogue  contains  descriptions  and  prices  of  the  well-known 
Armstrong  pipe  stocks  and  adjustable  dies  in  various  sizes.  The 
largest  of  these  will  thread  4-inch  iron  pipe.  They  also  make 
stocks  and  dies  for  holts  and  for  brass  pipe.  A  new  feature  of 
this  latest  catologue  is  the  pipe  threading  and  cutting-off  ma- 
chines, of  which  the  smaller  sizes  are  made  for  either  hand  or 
power.  All  the  driving  gears  are  enclosed  in  an  oil  chamber , 
which  keeps  out  dirt  and  chips  and  insures  good  lubrication.  The 
largest  siz*  will  cut  off  and  thread  pipe  from  1  inch  to  6  inches  in 
diameter.  The  company  also  makes  a  full  line  of  vises,  includmg 
combination,  plain  and  hinged  vises,  and  vise  jaws  for  brass  pipes. 
They  also  make  Armstrong  pipe  cutters,  pipe  wrenches,  taps  and 
tap  wrenches,  lathe  dogs,  machinists'  and  carriage  makers' 
clamps  and  many  other  useful  tools.  The  New  York  office  of  the 
company  is  at  139  Centre  street. 

The  Stow  Manufacturing  Company,  Inventors  and  Manufac- 
turers of  the  Stoui  Flexible  Shaft.  Bingbamton,  N.  Y.  40 
pages.  6  by  9  inches.  (Standard  size. ) 
The  Stow  flexible  shaft  is  so  well  known  that  it  is  not  necessary 
to  give  any  description  of  it,  but  this  catalogue  contains  many  in- 
teresting pages,  illustrating  the  various  uses  to  which  it  can  be 
put,  and  the  company  manufactures  the  attachments  needed  for 
special  work.  So  general  has  the  use  of  flexible  shafts  become 
that  the  company  has  demands  for  them  from  nearly  all  trades 
and  lines  of  work,  including  bicycle  builders,  instrument  makers, 
door  and  blind  manufacturers,  surgeons,  dentists,  etc..  etc.  To 
meet  special  requirements  they  have  been  made  to  run  at  speed  as 
high  as  ITiiiOO  revolutions,  and  there  is  now  quite  a  demand  for 


waterproof  shafts,  which  the  company  has  successfully  met. 
Among  the  many  neat  devices  manufactured  by  the  concern  for 
use  with  these  shafts  might  be  mentioned  breast  drills,  portable 
drills,  pedestal  drills,  track  and  "  corner"  drill  preFses,  tapping 
and  reaming  machines,  universal  joint"^,  countershafts  and  pulleys 
for  rope  drives,  portable  emery  grinders,  clutches,  spindles,  ring 
grinder,  and  drill  and  reamer  sockets.  They  also  turn  out  portable 
electric  motors,  fitted  with  flexible  shafts,  and  their  radial  flu- 
ible  drilling  machines,  which  consist  of  a  radial  belt  drive  for  the 
shaft,  attached  to  the  ceiling  or  any  suitable  overhead  structure, 
will  drill  a  2-inch  hole  anywhere  within  a  21-foot  circle  without 
occupying  any  floor  s|>ace  when  not  in  use. 

The  company  is  ready  to  give  its  patrons  the  benefit  of  its  ex- 
ptrience  in  special  work  and  invites  consultation  where  parties 
have  an  idea  that  their  wants  can  be  met  by  any  special  adapta- 
tion of  the  flexible  shaft  or  its  fittings.  The  catalogue  itself  is  very 
instructive  in  this  respect  and  will  repay  a  careful  perusal. 

Description,  Method  of  Operation  and  Maintenance  of  the 
Vauclain  System  of  CoBiPOUND  Locomotives.  The  Baldwin 
Locomotive  Works;  Burnfaam,  Williams  &  Company,  Phila- 
delphia; 79  pages;  6  by  9  inches.     (Standard  size.) 

This  is  a  new  edition  of  a  pamphlet  issued  for  a  similar  purpose 
some  years  ago,  but  which  has  been  entirely  rewritten,and  contain- 
ing many  new  engravings  of  locomotives  not  heretofore  published. 
It  opens  with  a  statement  of  the  aim  of  the  inventor  in  designing 
the  system  of  locomotives  described  therein.  The  principal 
features  of  the  compound  construction  are  then  described,  with 
an  explanation  of  the  action  of  the  steam  in  the  cylinders.  To 
make  this  clear  engravings  are  given  of  the  cylinders,  steam  chest. 
bushings,  pistons,  valves,  diagrams  of  the  valve-gear,  valve-stem 
guide,  crosshead,  piston,  startmg-valve  and  its  arrangement. 
The  operation  of  the  engine  and  the  method  of  running  it  are 
next  described,  and  its  various  advantages  are  set  forth.  An  in- 
teresting diagram  is  given  showing  the  water  consumption  of 
simple  and  compound  locomotives  at  various  points  of  cut-off.  A 
separate  division  is  devoted  to  the  methods  of  making  repairs  of 
these  parts  of  this  type  of  locomotives,  which  differ  from  simple 
engines.  The  methods  of  reborii>g,  renewing  and  removing  the 
bushings  of  the  steam-chests  for  the  piston-valves — which  are 
used  on  these  engines — is  described  with  illustrations  of  the  ap- 
paratus employed  and  its  application  to  the  engines. 

In  the  form  of  addenda  an   explanation   is  given   of  how  fuel 
economy  is  effected  and  the   water  consumption  calculated,  and 
also  how  the  indicator  diagrams  fiom  the  cylinders  can  be  com- 
bined to  show  the  action  of  the  steam   in  the  cylinders  to  best  ad- . 
vantage.     A  list  shows  that  up  to  date  61.5  locomotives  of  this  sys-;' 
tem  ha  ve  been  built  or  ordered  of  the  Baldwin  Loconaotive  Works, 
which  is  probably  a  larger  number  of  compound  locomotives  than 
have  ever  been  1  uilt   by   any   other  establishment   in  the  world. 
The  volume  concludes  with  brief  reports  of   various  tests  which' :^ 
have  been  made  on  different  roads  with  compound  and  simple  loco-  '■ 
motives. 

Besides  the  text  and  various  illustrations  of  details  there  are  95 
engravings  of  different  classes  of  locomotives  illustrated  by  half- 
tons  eniiravings  made  from  photographs.    These  illustrations  are 
of  varying  degrees  of  excellence,  some  being  very  good  and  others 
not  eo  good.     Almost  all  classes  of  locomotives  used  in  this  coun- 
try and  some  for  foreign  lands  are  included  in  these  illustrations.    . 
Among  them  are  tramway  motors,  locomotives  for  suburban  traf- 
fic, for  rack  mountain  roads,  single  wheel,  American  and  Colum-  ■   • 
bian   p>a88enger  locomotives,  moguls,  ten-wheelers,  consolidation  - 
and  decapod  engines — all  of  the   Vauclain  four-cylinder  com-' 
pound  construction. 

The  letterpress  is  printed  in  brown  ink.  but  the  engravings  are 
black.    The  paper  and  topography  are  excellent,  and   the  volume    .  - 
is  bound  in  a  drab-colored  paper  cover  ;  it  may   be  presumed  to  ? 
ndicate  its  Quaker  origin. 

Manual  of  the  Self-Acting  Injector  of  1887.  Wm.  Sellers  & 
Co.,  Incorporated.  Philadelphia;  24  pages  6  by  9  inches. 
(Standard  size.) 
The  title  of  this  catalogue  indicates  its  general  character.  It 
illustrates,  describes  and  sets  forth  the  'advantages  of  the 
form  of  injector  which   was  brought  out  by  this  company  in 
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1887.  The  illustrations  are  excellent  wood  engraTings,  repre- 
senting sections  and  outside  views  of  the  different  patterns  which 
are  made.  The  opening  page  gives  a  "Brief  History  of  the  In- 
jector," which  is  so  concise  that  there  is  room  to  quote  it  entire. 

"The  injector,"  it  is  said,  "was  invented  by  Oiff&rd  in  1850, 
and  patented  by  him  in  France  eight  years  later.  In  1860  it  was 
introduced  in  this  country  by  William  Sellers  &  Co,,  and  the 
manufacture  of  it  commenced  at  their  works  in  Philadelphia. 
The  early  form  of  the  injector  was  provided  with  adjustments 
for  both  the  water  and  the  steam,  and  the  fact  that  many  of  these 
instruments  are  still  in  use  attests  the  advantages  of  this  arrange- 
ment. The  necessity  of  fre<|uent  adjustment  of  the  water  ram 
led  lo  the  inveution  of  the  movable  combining  tubj,  which  auto- 
matically regulated  the  water  supply  to  suit  all  changes  in  the 
pressure  of  the  steam.  From  this  form  was  developed  the  iijel- 
lers  self-adjuitmg  injector  of  187tt.  To  simplify  the  operation 
of  starting  and  to  render  the  action  of  the  jet  positive  under  the 
m  ist  adverse  c  ladicions,  automitic  starting  and  a  new  system 
of  aut  )m  itic  a  iju stm  int  of  the  water  supply  were  combined  in 
an  injector  in  which  all  the  nozzles  were  fixed,  the  self-acting 
injector  of  1887." 

This  latter  is  the  instrument  described  in  the  catal  )gue  which 
is  before  us,  the  opsuing  page  of  which  gives  a  statement  of 
"  convincing  reasons  why  the  self-acting  injector  of  1887  is  better 
adapted  to  economical]  high-pressure  locomotive  service  than  any 
other  injector."  These  "  reasons  "  are  followed  by  a  description 
of  its  construction  and  operation.  A  table  of  sizes,  capacities 
and  prices  follows  this,  after  which  there  is  a  list  of  names  of 
parts  which  are  designated  by  numbers  in  a  sectional  view.  The 
following  pages  give  "  hints  "  when  the  injector  will  not  lift  and 
when  it  will  lift  but  will  not  deliver  the  water  into  the  boiler, 
and  miscellaneous  suggestions  with  reference  to  the  operation 
and  repair  of  the  injectors.  In  the  last  part  the  angle  and 
check  valves,  which  are  U£ed  with  these  instruments,  are  illus- 
trated and  descrilied.  All  the  engravings  are  excellent  and  are 
made  on  wood,  and  are  specimens  of  the  art  by  which  machining 
may  be  represented  more  sitisfactorily  thin  by  any  other  now 
known,  notwitlistandine  all  the  inventions  made  in  that  direction 
during  the  last  <iuarter  of  a  century. 

Robinson  Radixi.  Truck.  The  Robinson  Electric  Truck  and  Sup- 
ply Company,  Boston.  20  page-i,  7  by  9i  inches.  (Not  standard 
size). 

The  Robinson  Ridia)  Tru?k,  it  is  said,  in  the  introductory  chap- 
ter before  us,  "consists  essentially  of  three  flexibly  connected  single 
steel  axle-frames,  each  conUiining  one  pair  of  wheels.  The  end 
frames  are  pivotally  connected  to  the  car  body,  while  the  inter- 
mediate frame  travels  between  guides,  transversely  across  the 
car-bjdy,  thereby  causing  the  axles  to  l)ecome  radial  on  curves 
and  parallel  on  straight  lines."  This  truck  l)elong3  to  that  class 
in  whicli  the  frames  which  carry  the  end  axles  are  connected  to 
the  car  body  by  center  pins,  about  which  they  can  turn.  The  mid- 
dle axle— there  are  three— is  attached  to  the  body  so  that  it  can 
mive  transversely  to  it.  The  frames  of  the  end  axles  are  also 
connected  to  the  middle  one  in  such  a  way  that  any  transverse 
movement  of  the  latter  will  turn  the  former  aliout  their  center 
pins.  By  this  means  the  thr*>e  axles  are  made  to  assu.iie  a  posi- 
tion radial  to  curves. 

The  pamphlet  before  us  is  well  illustrated  with  outline  draw- 
ings, showing  the  construction  and  arrang>>ment  of  the  trucks, 
and  also  with  half-tone  engravings  made  from  photographs  of 
cars  with  these  trucks  which  have  been  supplied  to  various  roads 
in  the  country. 


MASTER  GAK  BX7ILDER8'  ASSOCIATIOK. 


An  appropriation  of  SW.OOO  has  been  made  by  the  Pennsyl- 
vania Railroad  Company  for  a  Young  Men's  Christian  Association 
building  at  Wall,  Pa. 

It  is  reported  that  American  railway  corporations  contribute 
$130,000  annually  to  the  work  of  local  Railroad  Young  Men's 
Christian  Associations  along  their  lines.  Forty-six  buildings, 
whose  'value  is  $.560,000,  are  owned  or  held  by  the  Railroad  Asso- 
ciations for  this  use. 


Abstracts  and  Summaries  of  Reports  Presented  at  the 
Thirtieth  Annual  Convention. 


{Continued  from  jHige  164.)     ■ 

Passenger  Car  Ends   and  Platforms. 
Comuittee:     E.  W.  (iKiEVEs.  C.    A.  Schkover,   T.   A.    BissEi.l,. 
F.  D.  Adams,  M.  M.  Martin,  J.  J.  Hennessey,  S.  Poriher. 

Your  ommittee  submits  to  the  Association  a  drawing  of  a  con- 
struction that  it  considers  a  combinatioo  of  the  best  practices  now 
in  use,  with  some  additional  improvements  in  same,  for  your  con- 
sideration ;  but  your  commitcee,  after  careful  investiKation,  has 
every  reason  to  believe  that  this  construction  iDfringes  patents  now 
in  use  ;  therefore,  it  is  not  in  position  to  recommend  that  it  be 
adopted  as  a  recommended  practice  of  this  Association. 

The  drawing  shows  the  side  sills  reinforced  '.j  by  7-inch  iron 
plates  placed  between  the  side  sill  and  a  2-inch  sub  sill,  and  the 
same  thickness  of  plate  placed  between  the  center  sill  and  the  2}^- 
inch  sub  sill,  each  extending  back  to  the  tie  timber  and  bolted  to- 
gether in  the  same  manner.  The  end  sill  is  aiadeS  by  8 inches,  with 
%  by  3'^  by  7-inch  angle  iron  placed  between  the  wood  and  bolted 
together. 

The  corners  at  end  and  side  sills  are  secured  together  with  %  by 
7-inch  wrought-iron  corner  bands  and  X-inth  bolts.  The  center  sill 
plate  is  flanged  against  end  si.i  and  secured  in  same  manner.  The 
end  wall  framing  is  reinforced  by  14  by  2  by  SV'nch  angle  irons, 
which  are  flanged  to  end  sill  and  end  plate,  and  part  of  the  angle 
iron  extending  down,  connecting  the  angle  irons  on  the  posts  to  the 
same  on  end  sill  and  end  plate,  making  a  continuous  iron  frame  on 
end  of  car.  The  vertical  tie  rods  are  used  in  the  usual  manner  to 
secure  the  end  plate  to  end  sill. 

Tbe  committee  would  call  attention  to  the  fact  that  this  con- 
struction makes  a  solid  iron  frame  for  one  end  of  car,  each  piece 
being  secured  to  the  other,  forming  one  continuous  imn  frame.  The 
platform  and  arrangement  of  buffer  plates,  springs,  etc..  are 
familiar  constructions  and  are  a  combination  of  diAerent  platforms 
now  in  use,  the  main  feature  being  that  the  retaining  springs  are 
for  tbe  purpose  of  keeping  tbe  butfer  and  springs  in  position  when 
not  in  contact  with  another  car,  and  the  use  of  the  combination 
malleable  iron  rrosshead  guide  and  buffer  spring  casting,  which 
abuts  against  the  end  sill.  Aoother  feature  of  this  platform  is  the 
arraiisement  of  draft  springs,  and  tbe  use  of  cast  st«el  follower 
carrj  iron  and  double  p<M;kets,  which,  in  connection  with  the  fol- 
lowers, tail  pins  and  spring  pockets,  allows  the  use  of  two  draft 
springs,  thus  doubling  the  capacity  of  springs  without  increasing 
the  deflection.  The  coupler  stirrup  is  also  somewhat  improved  in 
that  it  has  a  very  large  opening  for  coupler,  which  allows  suflicirnt 
movement  to  overcome  any  transverse  strains  on  the  platform  tim- 
bers, the  coupler  being  held  in  alignment  by  side  springs.  The 
coupler  stirrups  have  enlarged  ends  and  are  secured  to  end  sill  with 
two  1-inch  rods.  The  draft  timbers  and  platform  timbers  are  plated 
with  'j  itich  iron,  which  extends  the  full  length  of  timbers. 

The  impact  required  to  make  a  coupling  between  two  cars  is  ex- 
erted only  on  a  small  center  and  two  side  buffer  springs  which  are 
calculated  to  have  a  capacity  of  13,70U  pounds,  while  any  other  com- 
pression after  the  cars  are  coupled  will  go  to  the  buffer  springs, 
having  a  total  capacity  of  25,700  pounds.  Any  compression,  when 
the  cars  are  coupled,  would  also  go  on  the  draft  springs  through 
the  coupler,  and  the  draft  springs  would  have  a  capacity  of  32,400 
pounds,  and  this,  combined  with  tbe  buffer  springs,  gives  the  total 
buffing  spring  capacity  of  .58,100  pounds.  The  working  load  of  this 
spring,  however,  is  only  about  one-half  of  these  figures,  or  29,0.50 
pounds.  Tbe  push-bar  is  attached  to  the  coupler  at  the  tail  pin 
conuectlng  witn  cross-head  at  back  of  center  buffing  springs,  thus 
transmitting  tbe  draft  strains  to  the  buffer  springs,  keepmg  the 
buffers  always  in  contact  when  cars  are  coupled  together. 


Location  of  Air-Brake  Cylinders  on  Freight  Cars. 


Jas.  Macbeth,  Robt.  Gunn.  H.  C.  MoCarty,  B.  Haskell,  F.  B. 
Griffith,  A.  C  Robson,  Joel  West,  Committee. 

Your  committee  ttnds.  on  the  basis  of  1,210,000  freight  cars  in 
service  at  tbe  present  time,  which  is  taken  from  recent  reports  of 
the  Interstate  Commerce  Commission,  that  approximately  one- 
third  of  this  number  are  now  equipped  with  air-brakes.  Experience 
has  demonstrated,  at  various  inspection  points,  that  55  per  cent,  of 
the  freight  equipment  interchanged  is  equipped  with  air-brakes  at 
the  present  time,  owing  to  the  fact  that  a  large  percentage  of  cars 
not  equipped  with  air-brakes  do  not  leave  the  line  of  some  com- 
panies owning  the  same.  This  clearly  emphasizes  the  volume  of 
work  for  tbe  proper  maintenance  of  the  brake,  and  also  the  addi- 
tional duties  to  tbe  inspecting  and  repairing  force.  It  is  therefore 
apparent  that  the  air-brake  cylinders  and  triple  valves  should  be 
located  in  such  a  position  that  the  attention  they  require  can  be 
readily  and  safely  given,  causing  the  least  possible  delay  to  traffic, 
and  result  in  maintaining  the  brakes  in  tbe  most  efficient  manner. 
Tbe  committee  would  therefore  make  the  following  recommenda- 
tions : 

Air-brake  cylinders  and  reservoirs  should  be  placed  on  cars  on  a 
line  inside  of  stake  pocket  as  near  center  of  car  as  possible.  A 
clearance  of  at  least  12  inches  should  be  allowed  for  the  removal 
of  cylinder  head.  Special  attention  is  called  to  this  point,  as  a 
number  of  railroads  are  now  locating  cylinder  in  a  position  which 
brings  cylinder  bead  within  four  or  five  inches  from  needle  beams 
or  otber  parts  of  car,  preventing,  without  great  diflleulty,  the  re- 
moval of  head. 

The  main  pipe  should  be  located  as  near  tbe  outside  line  of  side 
sill  as  possible.     This  will  enable  tbe  meo  to  readily  reach  and 
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clean  the  dram  cupa  in  main  air  pipe,  and  will  also  place  the  pipe 
in  a  position  on  Kondola  cars,  where  the  least  possible  injury  will 
l)e  caused  by  the  dripping  of  water  on  pipe  after  having  passed 
through  bituminous  coal  that  cars  may  be  loaded  with. 

The  cut-out  cock  should  be  located  under  the  car  near  the  center, 
where  it  can  be  reached  from  either  side,  and  be  subject  to  the 
least  interference  by  irresponsible  parties,  which  already  has  de- 
veloped. 

The  air  brake  branch  pipe  should  be  connected  to  top  of  drain 
cup  in  main  pipe  instead  of  bottom,  in  order  to  avoid,  as  far  as  pos- 
sible, the  tendency  of  dust  and  dirt  to  pass  through  strainer  to 
triple  valve. 

The  release  valve  should  be  placed  on  top  of  reservoir  and  handle 
e:(tended  to  each  side  of  car. 

When  necessary  to  provide  holes  in  needle  beam  or  other  parts  of 
car  to  accommodate  rods  or  levers,  the  committee  recommends  that 
they  be  made  sufficiently  large  to  allow  ample  space  for  the  opera- 
tion of  rods  or  levers,  as  it  has  already  t)een  found  that  openings 
provided  have  been  so  small  as  to  prevent  rods  from  moving. 

IJods  should  be  parallel  with  line  of  car.  as  far  as  practicable,  and 
properly  supported  with  hangers,  to  avoid  binding  and  breaking  of 
piston  sleeves. 

The  committee  received,  after  its  appointment,  a  communication 
from  the  secretary,  stating  that  it  was  the  desire  of  the  president 
that  It  also  take  up  the  question  of,  and  incorporate  in  its  report,  a 
method  of  marking  hose,  so  that  the  lifetime  and  service  of  hose 
could  be  more  carefully  and  intelligently  followed  up. 
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Proposed  Marking  of  Air  Brake  Hose. 


It  is  known  that  some  of  the  leading  manufacturers  are  now 
marking  the  hose  they  manufacture.  Their  plans  were  considered, 
together  with  additional  points  that  the  committee  considered  es- 
sential, in  order  that  the  highest  uniform  degree  of  efficiency  may 
be  reached  in  hose,  and  would  therefore  recommend  the  marking  as 
shown  on  accompanying  cut. 

The  number  of  months'  guarantee  was  omitted,  as  in  the  opinion 
of  the  committee  this  is  a  question  between  the  railroad  purchasing 
and  the  manufacturer,  and  by  requirina  that  all  hose  be  plainly 
marked  with  the  initial  of  the  road  purchasing  and  manufacturer's 
trade-mark  or  name,  and  also  a  time  guarantee,  the  character  and 
service  of  the  hose  can  be  readily  followed  up,  and  such  hose,  with 
a  very  limited  time  guarantee,  will  soon  develop  to  the  purchaser 
and  manufacturer  its  inferiority  or  superiority  compared  with  other 
hose. 

Size  of  letters  and  figures  to  be  not  less  than  one-quarter  of  an 
inch. 


Stenciling  of  Cars. 


A.  M.  Waitt,  S.  Hig(!IN8,  K.  S.  Hayward,  Committee. 

Your  committee,  to  whom  was  referred  the  communication  from 
the  Car  Inspectors' Association  of  North  America,  recommending 
for  the  facilitating  of  work  of  inspection  that  all  car  owners  be  re- 
quested to  stencil  height  and  width  of  all  high  cars  on  the  side  of 
the  car,  and  also  that  car  owners  be  required  to  stencil  size  of  jour- 
nal on  truck  planks;  also  the  numbers  and  initials  of  all  box  cars 
on  floor  timbers  between  cross-tie  timbers,  begs  to  report  &s  fol- 
lows : 

Communication  with  the  Secretary  of  the  Car  Inspectors'  Associ 
ation  develops  that  the  reasons  for  requesting  the  adoption  of  their 
recommendations  are: 

/■'lrs^  To  expedite  the  movement  of  freight,  especially  at  night, 
when  it  is  difficult  to  read  the  car  numbers  and  initials  where  they 
are  located  high  upon  car  side. 

Second.  To  save  loss  of  time  in  having  to  measure  unusually  large 
cars  in  order  to  know  whether  they  will  properly  clear  bridges, 
tunnels,  etc.,  on  the  receiving  company's  lines. 

Third  To  facilitate  movements  of  inspectors  in  ascertaining 
proper  size  of  journal  bearings  or  axles  in  connection  with  repairs. 

Your  committee  wishes  to  commend  the  spirit  of  interest  in  the 
improvement  of  the  service  shown  by  the  action  of  the  Car  Inspec- 
tors* Association,  and  we  believe  the  suggestions  made  are  good 
ones  and  worthy  of  having  the  general  approval  of  the  M.  C.  B. 
Association. 

There  are  some  difficulties  in  the  way  of  carrying  out  literally  the 
proposed  stenciling  on  account  of  the  dilTerent  contour  lines  of  high 
cars,  and  from  the  fact  that  some  special  classes  of  cars  are  sheathed 
o^er  underneath,  covering  in  the  sills  and  floor  timbers. 

We  believe,  on  the  other  hand,  that  the  recommendations  of  the 
t  ar  Inspectors'  Association  do  not  go  quite  far  enough  in  attaining 
the  desired  smoothness  in  handling  inspection  work  at  interchange 
points.  Oftentimes  it  is  impossible  for  inspectors  to  tell,  in  connec- 
tion with  some  of  the  prominent  and  expensive  features  of  the  cars, 
what  is  the  proper  standard.  It  would  seem,  to  your  committee, 
desirable  to  a  limited  extent  to  cover  these  points  by  proper  stencil- 
'"K;.    Y'our  committee  would,  therefore,  recommend : 

Firsf.  That  on  all  box  cars  standing  more  than  twelve  (12»  feet 
from  top  of  rail  to  eaves,  the  width  at  eaves  be  stenciled  in  3-iDch 
letters  on  side  of  car,  as  near  the  bottom  as  convenient. 

Second.  That  all  box,  stock  and  other  roofed  cars  have  the  num- 
ber and  initials  stenciled  in  H-inch  letters  on  outer  face  of  outer 
floor  timber  between  cross-tie  timbers,  except  where  cars  are  ceiled 
over  underneath,  in  which  case  tbestenciliog  shall  be  put  on  inside 
fare  of  each  cross-tie  timber  in  center. 

1/iird,  That  all  classes  of  cars  have  style  of  coupler  and  rear 
Attachments,  and  style  of  brake-beams  stenciled  in  not  less  than  1)4- 


iticfa  letters  near  one  end  of  car  on  each  side,  or  on  each  end  of  car 
directly  above  the  buffer  blocks  where  design  of  car  permits  it. 

Fourth.  That  where  the  construction  of  the  truck  permits  trucks 
shall  be  stenciled  on  each  side,  giving  the  size  of  journal,  and  the 
letters  "M.  C.  B."  if  the  axle  is  M.  C.  B.  standard  axle.  If  the  axle 
is  not  M.  C.  B.  standard  use  dimensions  from  center  to  center  of 
journal  in  place  of  M.  C.  B.  This  stenciling  to  be  in  I'f-inch  letters 
and  to  be  put  on  end  or  side  of  bolster  in  Diamond  trucks,  and  on 
side-truck  frame  in  center  on  Fox  trucks. 

Fifth.  That  on  all  cars  equipped  with  air-brakes  the  words  "Air 
Brake,"  in  letters  not  less  than  3  inches  high,  be  stenciled  on  the 
sides  or  ends  of  the  cars,  and  that  the  make  of  air-brake  equipment 
be  stenciled  (in  smaller  lettors  if  desired)  over  or  just  preceding 
these  words,  to  enable  inspectors  to  detect  repairs  made  with 
wrong  material.    Respectfully  submitted. 
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Reciprocating  Parts. 
D.  Gordon,  C.   F.  Thomas,   C. 


G.  Tnmer,  T.  A. 


Committee,    H. 
Lawes,  J.  A.  Hill. 

The  committee  making  this  report  assumes  that  the  necessity  for 
keeping  down  the  weight  of  reciprocating  parts  is  appreciated,  and 
it  proceeds  at  once  to  discuss  various  designs  for  such  parts.    Un- 
der the  head  of  pistons  a  number  of  designs  are  illustrated   as  fol- 
lows: London   &  North  Western   Railway,  single   plate   cast  steel 
piston.  30  inches  diameter,  weight  288  pounds;    an  18  inch  piston, 
weight  139  pounds;  Richmond  Locomotive  Works,  single  plate  steel 
piston,  31  inches   diameter,    weighing   387'-^    pounds,    and    com- 
plete with   rod    .53.5    pounds;  a  similar   2U-inch     piston    complete 
with    rod    358   pounds;    Pennsylvania  R.  R.    sinkle    plate     steel 
pistons,  one  20  inches    diameter,  weighing    221    pounds,  and   one 
29  inches    diameter,    weighing  Wo    pounds;    a   steel    box  piston 
with     cast  iron     bull-ring,    built     by     the     Schenectady     Loco- 
motive Works,  of    which    one    19   inches    in    diameter    complete 
with    rod,    weighs     318     pounds;     also    a     Schenectady    single 
plate  cast  steel  piston  of  the  same  size  weighing  complete  with  rod, 
299  pounds;  and  the  malleable  iron  pi)-ton  of  the  Norfolk  &  Western 
Railroad,  illustrated  in  our  June  is^-ue.     In  the  way  of  piston  rods 
the  report  illustrates  a  hollow  rod,  33-^  inches,  outside  diameter, 
with  a  1^-inch  bole  through  it  from  the  front  end  back  to  the  cross- 
head  fit,  which  design  one  member  of  the  association  intends  to  try. 
Various  types  of  crossheads  are  illustrated,  for  four-bar.  Laird,  and 
other  two-bar  guides,  some  of  them  reduced  to  the  smallest  possible 
weight  consistent  with  strength.    The  detailed  weight  for  recipro- 
cating parts  for  standard  engines  on  the  London  &.  Northwestern 
Railroad,   the   Northeastern   Railway   of    England.  Lancashire    & 
Yorkshire,  and  Caledonian   Railway  of  Scotland,   conclude   the 
report. 

y,   ■  Steam-Pipe  Joints.  j.  • . 

George  GiBB.s,  E.  A.  Williams,  John'  Uioket,  J..J.  Ellis,  Jobn 
Smith,  Committee. 

As  far  as  the  committee  has  been  able  to  learn  it  appears  lo  be 
the  uniform  modern  practice  to  use  cast  iron  for  both  st,eam  and 
exhaust  pipes,  and  this  practice  appears  to  give  satisfactory  results. 
Two  roads  report  having  made  experiments  lately  with  wrought 
and  malleable  iron  for  steam-pipe  material.  The  results  are  said 
to  be  satisfactory,  except  in  the  matter  of  first  cost.  These  pipes 
are  made  as  thin  as  consistent  with  strength  and  it  is  claimed  they 
spring  so  readily  that  strains  on  joint-bolts  are  much  relieved  and 
frequency  of  leaky  joints  thus  lessened. 

All  but  one  member  state  that  some  form  of  brass  rings  are  used 
for  top  anil  bottom  steam-pipe  joints.  These  rings  are  sometimes 
double  convex,  in  others  concavo-convex,  but  most  generally  plano- 
convex. 

Two  members  have  tried  cast-iron  joint  rings,  but  condemn  them 
on  account  of  corrosion  and  the  brittleness  of  the  metal,  which 
makes  them  more  difficult  to  handle.  Another  member,  however, 
representing  a  large  railway  system,  prefers  cast-iron  rings;  states 
they  give  less  trouble  th.in  brass,  which  latter  he  is  replacing  as 
rapidly  as  possible. 

For  exhaust-pipe  joints,  the  general  custom  is  to  make  them  with 
flat  surfaces,  cast  iron  to  cast  iron,  scraped  to  a  fit. 

Steam-pipe  joints  are  usually  secured  by  two  bolts  or  studs  top 
and  bottom,  which  pass  through  cast  flanges  en  the  pipes,  tee-bead 
and  saddle.  Many  of  the  members  who  replied  to  the  committee 
consider  this  form  of  joint  satisfactory.  But  others,  the  majority 
of  whom  are  using  heavy  engines  in  severe  service  and  with  high 
steam  pressures,  report  increasing  trouble  with  loose  joi')ts.  Their 
opinion  seems  to  be  that  more  bolts  should  be  used,  preferably  four 
top  and  bottom.  The  few  results  obtainable  with  these  reinforced 
joints  seem  to  indicate  that  it  is  the  proper  solution  of  the  diffi- 
culty. , 

In  summing  up  the  information  furnished  by  members,  your  com- 
mittee can  find  little  well-grounded  complaint  with  present  form  of 
pipe  joints  in  locomotive  front  ends.  And  practice  is  so  uniform, 
even  as  to  details,  as  to  indicate  a  substantial  accord  throughout 
the  country  in  ideas  of  a  satisfactory  airangement.  It  is  quite  easy 
to  get  the  impression,  from  the  ordinary  attention  to  roundhouses 
which  a  master  mechanic  is  able  to  give,  that  regrinding  joints  con- 
stitutes the  chief  item  of  roundhouse  repairs,  while  in  reality  such  • 
work  may  not  be  more  than  woald  ordinatily  be  expected  from  re- 
sults of  service  wear  and  tear. 
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Exhibit  of  Root's  Improved  Steam  Boiler  at  the  National  Electrical  Exposition^ 


It  is  true  that  repairing  joints  is  an  annoyinsr  and  lengthy  opera- 
tion with  the  modern  extension  front  locomotive,  laving  up  the  en- 
gine for  about  three  days'  time,  and  taking  up  ▼alua1>le  roundhouse 
room.  The  cost  of  regrinding  steam-pioe  joints  on  both  ends,  at  a 
large  division  point,  may  be  taken  as  follows: 

Removing  and  replacing  front  end 4  hours 

"  "  81  earn  pipe* .     6hourR 

nettiiiK 4  bours 

PlaltH ..    Stiunrs 

QnndinKJ>jints 10  hours 


On  all  above  operations  two  men  are  employed,  making  54  houm 
of  labor.  At  rates  usually  paid  machinists,  ooilermakers  and 
helpers,  the  total  cost  of  the  operation  is  about  910. 

In  this  same  large  roundhouse,  in  which  150  engines  are  turned 
per  day,  it  was  found  that  between  three  and  four  engines  per 
month  have  pipes  reground.  Of  these,  about  40  per  cent,  had  either 
loose  cylinder  saddles  or  had  been  out  of  shops  aftergeneral  repairs 
from  two  to  three  months  only.  In  this  latter  case,  the  defect  was 
probably  caused  by  some  imperfect  shop  work  ;  and  in  the  former, 
joints  could  not  be  expected  to  remain  tight;  in  fact,  the  testimony 


Locomotive  Steam  Pipes.— Fig.  1. 


Locomotive  Steam  Pipes.-Fig.  2. 


f^^i  "       .-  - 


.  > "7^   Tt-C    ■  t- 


AND  RAILROAD  JOURNAL. 


201 


of  members  leads  to  the  conclu  •  ion  that  trouble  with  joints  is  quite 
infrequent  except  on  account  of  bad  workoiaDship,  loose  saddles  or 
insecure  boltiuK  in  high-pressure  heavily  worked  engines. 

The  suggestions  for  improvement  made  by  members  follow  from 
the  at)ove,  and  are,  briefly,  that  saddle  fastenings  be  kept  tight, 
and  that  more  bo'.ta  be  used  to  hold  the  pipe  flanges  together  be- 
yonci  a  possibility  of  their  working  under  the  strains  caused  by  ex- 
pansion. 

Your  committee  would,  therefore,  offer  conclusions  in  line  with 
the  above  given  evidence,  and  make  the  following  recommenda- 
tions for  approved  practice: 

Steam  pipes  Hliouid  be  of  cast  iron  of  flattened  sectioD,  as  light  in 
I  he  body  a?  consistent  with  strength  and  the  requirements  of 
fuundrv  practice.  The  shape  of  .he  pipes  and  eeneral  arrangement 
of  the  joints  should  be  as  shown  in  Figs.  1  and  2. 

Vour  committee  suggest,  as  worthy  of  trial,  pipes  of  malleable 
iron  or  cast  steel.  Such  pipes  may  be  quite  thin  and  still  have 
ample  strength,  with  the  resulting  advantage  of  springing  ini>tead 
of  working  at  the  joints  when  expansion  strains  are  brought  upon 
them. 

ihe  flanges  should  be  arranged,  where  possible,  to  take  four  holts 
or  stud;*  at  t>oth  ends  on  all  heavy  engines.  These  bolts  should  l>e 
equally  spaced,  if  possible.  Thejoints  should,  in  a'l  cases.be  made  up 
with  plano-convex  brass  joint-rings,  the  radii  of  their  convex  fac»'.-> 
to  be  about  equal  to  the  inside  diameters  of  the  rines.  These  rings 
should  be  carefully  ground  upon  their  corresponding  JDint  sur- 
faces. 

The  exhaust-pipe  joints  should  be  made  with  fl  it  surfaces,  care- 
fully scraped  and  fitted  with  surface  plate,  ai'd  bolted  togeilier 
without  copper  or  other  gaskets.  A  small  amount  of  red  lead,  or 
some  kind  of  heat-hardening  cement,  may  be  usod  if  preferred. 

Kies.  1  and  2  are  submitted  as  representing  eood  practice  in  the 
make-up  of  heavy  joint.*. 


Exhibit  of  the  Boot  Improved  Steam  Boiler  at  the  National 
Electrical  Exposition. 

Our  illusiratioD  gives  a  very  good  vietv  of  t<  e  exhibit  made  by 
.Me-isrs.  Abendroth  &  Root  Manufacturing  Company,  28  Cliff 
street.  New  York,  of  their  well-known  improved  Hoot  water  tube 
boiler  at  the  recent  National  Electrical  Exposition,  New  York  City. 

These  tioilcrs  were  selected  oy  a  special  commirtee  to  farnisb  all 
the  steam  used  at  the  Exposition,  the  desire  being  to  install  a 
thoroughly  reliable  and  model  up-to-date  boiler  plant. 

This  was  the  only  working  boiler  plant  shown  and  attracted 
much  attention  and  favorable  comment  from  visitors,  who  could 
not  but  be  impressed  with  its  cleanliness,  efficiency  and  the  ease 
with  which  it  was  managed.  There  were  two  equal  units,  fo'ining 
one  battery  of  500  horse-power.  A  Wilkinson  automatic  stok<  r  was 
U'^ed  to  distribute  the  coal  upon  the  fire. 

The  evaporative  efficiency  ranged  from  10  to  11  pounds  of  water 
to  a  paund  of  coil.  Tbe  C.  W.  Hunt  noiseless  conveyor  was  used 
in  delivering  the  coal  and  taking  away  the  ashes. 

So  safe  and  simple  was  the  entire  operation  of  this  plant  that  it 
was  put  in  charge  of  Mrs.  Frank  Walton,  a  licensed  woman  en 
gineer,  who,  as  chief  engineer,  managed  the  exhibit  with  skill  and 
judgment. 

The  battery  of  improved  Root  boilers  used  at  the  National  Elec- 
trical Exposition  was  an  exact  duplicate  of  the  six  batteries  of  Hoot 
boilers  used  at  the  celebrated  tunnel  plant  of  the  Baltimore  &  Ohio 
Railroad  in  Baltimore,  Md. 


Henry  F.  Hill,  133  Oliver  street,  Boston,  Mass.,  has  been  ap 
pointed  New  England  agent  for  the  Ingersoll  Milling  Machine 
Company. 

The  Cincinnati,  Hamilton  &  Dayton  road  is  making  preparations 
at  its  Lima  shops  for  the  equipment  of  all  its  cars  with  automatic 
car  couplers.  

The  Nordberg  Manufacturing  Company,  of  Milwaukee,  manufact- 
urers of  engines,  are  increasing  the  capacity  of  their  works,  the 
Niles  Tool  Company,  of  Hamilton,  O.,  supplying  the  new  ma- 
chinery.   

Since  the  Saratoga  conventions  the  Sams  coupler  has  been  ordered 
by  seven  Eastern  railroads,  and  is  being  put  into  service  by  many 
companies  on  special  c  quipment  cars  and  on  cars  that  do  not  go  into 
interchange  traffic. 

The  contract  for  the  building  of  the  Butler  &  Pittsburgh  Railroad 
was  let  last  month.  There  were  47  different  bids  representing  100 
lirms  all  over  the  country.  The  contract  was  given  to  C.  I.  McDon- 
ald &  Company,  of  Pittsburgh. 

The  Sargent  Company,  of  Chicago,  have  made  a  contract  to 
handle  the  "Compo"'  brake  shoe  in  the  West.  This  shoe  is  a  com. 
position  of  cast-steel  and  compressed  wood,  and  i.s  meeting  with 
great  favor  on  electric  and  elevated  railroads. 


of  .some  leading  .American  firms  regarding  it.  Mannocitin  is  a  rost- 
prcventive  which  those  who  have  given  it  a  trial  find  to  be  most 
excellent.  Any  one  wishing  to  obtain  a  copy  of  the  pamphlet  can 
do  so  by  applying  to  Mr.  Ooetze. 

T  le  Q  &  C  Company,  Chicago,  has  recently  made  a  valuable  ad- 
dition t3  its  Perfection  Oil  Puri6er,  illustrated  in  our  April  num- 
ber. This  is  a  thermostatic  temperature  regulator,  which  auto- 
matically holds  the  temperature  at  a  degree  which  facilitates  the 
filtration  of  thi  oil  without  overheating.  Several  of  these  a^e  in 
operation  with  very  satisfactorv  results. 

The  firm  of  Wilson  &  Mcllwain,  manufacturers'  agents,  at  Pitts- 
burgh, has  been  dissolved  by  the  withdrawal  of  John  T.  Wilson, 
whose  other  business  interests  made  it  impossible  to  devote  the 
necessary  time  to  the  firm's  affrirs.  Mr.  Mcllwain  has  a<^80ciated 
with  him  his  son,  Harry  M.,  and  will  continue  the  business  under 
the  firm  name  of  J.  D.  Ucllwain  &  Company. 

The  Brown  Hoisting  &  Conveying  Machine  Company,  Cleveland, 
C,  have  sold  to  E.  D.  Smith  &  Company  two  standard  lO-ton  loco- 
motive cranes  to  t>e  used  on  the  work  of  extending  the  wheel  pits 
of  the  Niagara  Falls  Power  Company,  to  accommodate  seven  more 
5,000  horse-power  turbines.  These  cranes  are  fitted  with  extra  Urge 
drums  to  take  the  great  length  of  rope  that  will  be  required  in 
hoisting  out  of  the  wheel  pits. 


To  the  New  York  Steam  Company's  Cortlandt  street  plant  baa 
recently  been  added  a  1.000  horse-power  boiler  weighing  119,000 
pounds,  or  50^  tons.  The  boiler  was  built  by  the  Edgar  Boiler 
Company.  Limited,  of  Warren,  Pa.  It  is  of  the  vertical  tubular 
cylindrical  type.  23  feet  long  and  in  feet  in  diameter,  with  220  tubes 
5  inches  in  diameter.  The  shell  is  of  •''i-inch  steel.  A  7-inch  circu- 
lating tube  surrounds  each  tube  from  the  water  line  to  near  the 
bottom  head.  :,.'■[■     '    ■_     .■        

The  Ingersoll-Sergeant  Drill  Company  have  received  an  order 
from  the  Pennsylvania  lines  for  four  I'alf-duplex  air- com  pressors  of 
the  class  "  (J  "  pattern,  with  Myer  valve  ge&r.  The  steam  cylinders 
are  10  inches  in  diameter:  air-cylinders  lOV^  inches  in  diameter! 
stroke  12  inches.  These  compressors  will  be  located  as  follows: 
One  at  Columbus.  O.;  one  at  Denison,  O.:  one  at  Indianapolis,  Ind.> 
and  one  on  tlie  Vandalia  road  at  Terre  Haute.  The  Big  Four  has 
also  ordered  a  ~imilar  compressor  for  its  Brightwood  shop*. 

During  the  month  of  June  Mr.  Henry  L.  Leach,  176  Huron  avenue. 
North  Cambridge.  Mass.,  shipped  170  sets  of  his  pneumatic  sanding 
apparatus,  II!)  of  these  going  to  the  various  locomotive  builders  for 
new  equipment,  as  follows:  To  Baldwins,  2.')  for  Lehigh  Valley;  to 
Pittsburgh.  22  for  Vandalia  and  12  for  Seaboard  Air  Line;  to  Scheii 
ectady,  !i  for  Southern  Pacific,  10  for  New  York,  New  H  iven  & 
Hartford  and  2  for  Fitchburg  ;  toCookes,  .5  for  Southern  Pacific  ard 
10  for  Baltimore  &.  Ohio  ;  to  Richmond,  2.5  for  Baltimore  &  Ohio  ; 
to  Brooks,  3  for  Burlington,  Cedar  Rapids  &  Northern.  Among 
the  shipments  for  old  equipment  were  30  for  the  Norfolk  &  West- 
ern and  12  for  Southern  Railway. 


Mr.  Otto  Uoetze,  114  Broad  street,  New  York,  has  issued  a  little 
pamphlet  descriptive  of  "Mannocitin,"  and  containing  the  opinions 


The  Carnegie  Steel  Company,  Limited,  nearly  two  years  ago.  aft^r 
making  an  investigation  of  the  merits  of  the  Caball  vertical  water 
tube  boiler,  put  in  a  trial  plant  of  these  boilers  of  2,000  horseptower 
at  their  gas  pumping  plant,  at  Bagdad,  Pa.  The  performance  of 
the  boilers  was  such  a  marked  improvement  ever  the  general  boiler 
practice  of  to-day  that  four  of  these  boilers  were  afterward  put  in 
at  their  Edgar  Thomson  Steel  Works.  Tney  have  been  so  well  satis 
fled  with  the  work  done  by  these  that  they  have  made  arrange- 
ments to  tear  out  all  the  old  style  boilers  at  furnaces  A.  B  and  C  at 
the  Edgar  Thomson  Steel  Works  and  have  purchased  5,250  hor  se 
power  of  the  Cahall  vertical  water  tube  boilers,  to  be  installed  in 
place  of  the  ones  to  be  removed. 

The  facilities  of  the  Roberts  Safety  Water  Tube  Boiler  Company 
have  been  so  greatly  enlarged  that  they  have  just  completed  a  150 
horse-power  Roberts  boiler  for  the  steam  yacht  Sultana,  on  an 
order  from  the  Erie  Basin  Dry  Dock  Company,  in  eight  working 
days  from  the  time  they  received  the  order.  This  boiler  is  built  in 
the  company's  best  style,  the  material  has  all  been  inspected,  and 
the  boiler  will  pass  inspection  for  2.50  pounds  of  steam.  Two  weeks' 
time  was  allowed  by  the  contract,  but  the  owner  was  very  anxious 
to  have  his  yacht  in  commission  on  July  4th,  and  the  Roberts 
Boiler  Company  decided  that  they  would  beat  the  record  on  boiler 
building,  and  have  undoubtedly  done  so.  Notwithstanding  the 
lateness  of  the  season,  they  are  running  full  time  and  have  been 
working  nights  and  Sundays  lately. 

The  contract  for  the  r.t  w  bridge,  to  tak't  the  place  of  the  rail 
road  suspension  bridge  now  spanning  the  Niagara  River,  has  been 
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awarded  to  the  Pennsylvania  Steel  Company,  Steelton,  Pa.  The 
new  bridge  will  have  a  span  of  550  feet  between  piers,  with  short 
spans  connecting  the  main  span  to  the  blutfs.  It  will  have  two 
floors,  the  upper  one  for  two  railroad  tracks  and  the  lower  one  for 
carriages,  trolley  cars  and  pedestrians.  The  piers  will  be  of  masonry 
built  on  the  limestone  about  half-way  up  the  sides  of  the  bluff. 
The  superstructure  will  require  2,780  tons  of  steel  plates  and  angles, 
109  tons  of  steel  castings,  Ul  tons  of  steal  I-beams  and  pins,  and  15 
tons  of  iron  rods  and  turnbucKles.  The  bridge  is  designed  for  a 
load  on  the  railroad  floor  of  two  consolidation  engines,  with  40,000 
pounds  on  each  pair  of  drivers,  followed  by  a  train  of  3,500  pound 
per  lineal  foot,  and  at  the  same  time  the  highway  floor  is  to  suppors 
a  live  load  of  3,000  pounds  per  foot 

The  Bates  Thermic  Engine  Company,  of  Philadelphia,  has  been  or- 
ganized to  build  engines  for  furnishing  power  through  the  medium 
of  gas.  Russell.Tbayer  is  President  of  company,  and  Allan  B.  Rorke 
John  F.  Betr,  Prof.  W.  D.  Marks,  Professor  Houston,  Professor  Ken- 
nelly,  Clement  Newbold,  D.  S.  P.  Chew.  Dr.  Filbert.  E.  C.  Quinn, 
Henry  Clay,  }as.  McManes,  Jas.  H.  Harper,  Clarence  L.  Harper  and 
others  are  prominently  connected  with  it.  The  engine  to  be  built 
will  prod u<e  power  direct  from  fuel.  It  will  require  froai  35  to  40 
percent,  less  space  than  ordinary  engines,  and  save  25  per  cent,  in 
weight  per  effective  horse  power,  which  in  steamers  and  torpedo  boats 
is  an  immense  advantage.  The  makers  will  gurantee  a  saving  of  60 
percent,  in  the  fuel  necessitated  by  the  use  of  the  modern  engine. 
Three  of  these  engines  are  at  present  in  operation  in  Europe,  and 
five  others  are  in  course  of  construction.  The  fuel  is  burned  under 
pressure  in  a  small  chamber  near  the  engine  cylinder  and  the 
gases  of  combustion  used  expansively  in  the  cylinder. 

The  Hazelton  Boiler  Company,  New  York  City,  reports  recent 
sales  of  boilers,  aggregating  2,450  horse  power,  as  follows:  The 
Rochester  Gas  &  Electric  Company,  Rochester,  X.  Y.,  500  horse 
power;  the  I.ambe'tville  Rubber  Company.  Lamt>ertville,  N,  J., 
200  horse  power;  the  Goodyear  Rubber  Company,  Middletown, 
Conn.,  150  horse  powei  ;  the  Bristol  Electric  L'ght  &  Railway  Com- 
pany, Bristol,  Conn.,  200  horse  power;  the  Equitable  Gas  Light 
Company,  New  York,  iiOO  horse  power;  the  Pettebone- Cataract 
Paper  Company,  Niagara  Falls,  N.  Y.,  250  horse  powtr  ;  the  North 
Adams  Gas  Light  Company,  North  Adams,  Mass.,  150  horse  power: 
the  Canandaigua  Electric  Light  &  R.  R.  Company,  Canandaigua, 
N.  Y.,  S.50  horse  power,  and  the  Newton  Falls  Paper  Company, 
Newton  Falls,  N.  Y.,  250  horse  power.  They  have  also  recently 
completed  contracts  with  the  Capewell  Horse  Nail  Company,  Hart- 
ford, Conn.,  and  Messrs  P.  &  F.  Corbm.  New  Britain,  Conn.  The 
company  reports  that  nearly  all  of  their  orders  now  being  received 
are  for  the  very  earliest  possible  delivery,  and  that  many  of  their 
recent  sales  Lave  been  made  to  old  customers  who  are  now  enlarg- 
ing their  plants.  The  original  boilers  sold  tothe.se  customers  have 
been  in  constant  operation  for  from  eight  to  ten  years,  without  re- 
pairs, still  carrying  high  pressure,  and  giving  the  same  fine  results 
as  when  new.  This,  together  with  the  fact  that  the  Hazelton  Com- 
pany has  made  various  improvements  in  the  construction  and  set- 
ting of  their  l)oilers,  iucrea-sing  their  efllciency  and  economy,  and 
improving  their  appearance,  make.s  it  much  easier  for  them  to  make 
sales  now  than  formerly. 

The  Edward  P.  Allis  Company,  of  Milwaukee, Wis.,  are  at  present 
very  busy.  Among  the  recent  orders  they  have  received  may  be 
mentioned  tv^o  cross  conipound  engines  of  1,000  horse  power  each, 
direct-coupled  to  electric  generators,  for  the  Syracuse  Street  Rail- 
way Company,  Syracuse.  N.  Y.;  one  engine  of  800  horse  power  for 
the  Brockt<>n  Street  Railway,  Brockton,  Mass.;  large  hoist  for 
Butte,  Mont.;  four  large  engines  for  the  Otis  Falls  Pulp  Company, 
Maine;  across  compound  condensing  enitine  for  the  McCormIck 
Harvester  Machine  Company,  Chicago,  and  a  tandem  compound  en- 
gine for  the  Sandusky  Electric  Light  Company,  Sandusky.  O. 
Their  engine  department  has  in  hand  the  order  recently  received 
from  the  Northwestern  Elevated  Railway  Company,  of  Chicngo, 
for  9,000  horse  power  of  engines,  and  they  havt.  just  shipped  a  verti- 
cal compound  condensing  engine  of  2,500  nominal  horse  power  to 
the  Warren  Manufacturing  Company,  Warren,  R.  I.  They  have 
just  started  a  twin  tandem  compound  condensing  engine  of  2,500 
horse  power  in  the  new  Berkshire  Cotton  Manufacturing  Company 
mill,  Adams,  Mass.,  and  the  tirst  of  the  sis  large  pumping  engines 
which  they  are  building  for  the  city  of  Pittsburgh,  in  addition  to 
which  they  have  shipped  the  Canal  &  Claiborne  .'Street  Railway 
Company,  New  Orleans,  two  tandem  compound  condensing  direct- 
coupled  engines  of  TOO  horse  power  each. 

Their  mining  department  has  just  received  an  order  for  the  com- 
plete machinery  of  a  large    new    reduction    works  to    be   built  in 


Colorado.  This  order  includes  the  engine,  boilers,  crushers,  rolls, 
concentrators,  chlorination  barrels,  etc.,  etc.,  in  fact  the  entire  ma- 
chinery of  the  plant.  The  company's  saw-mill  department  has  had 
an  order  placed  with  them  for  the  complete  machinery  of  a  mill  in 
California  which  will  be  one  of  the  largest  saw-mills  in  the  coun- 
try. They  supply  in  addition  to  the  saw  mill  machinery  the  neces- 
sary engines  and  boilers.  There  are  now  in  operation  six  of  the 
twelve  vertical  compound  condensing  blowing  engines  which  the 
concern  is  building  for  the  Carnegie  Steel  Company,  and  these  ma 
chines  in  service  more  than  exceed  the  expectations  of  all  con- 
cerned. They  are  also  about  to  ship  a  pumping  engine  to  the  city 
of  Sacramento,  Cal.,  and  are  beginning  work  on  the  large  pumping 
engine  recently  ordered  for  Cleveland. 


tlur  Ptrertorq 


OF  OFFICIAL  CHANGES  IN  JXTIiY. 
We  note  the  following  changes  of  ofUcers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 


Altamont  «f  ifancfc«^/«T.— President  C.  C.  Crooke  died  July  9. 

Kansas  City ,  Oklahoma  A  Southwestern.— t/lr.K.  H.  Bates  has 
been  elected  President. 

Louisville.  Xew  Albany  A  Chicajfo.—'M.T.  B.  E.  Taylor  has  been 
appointed  Purchasing  Agent,  vice  J.  H.  Craig,  resigned. 

Buffalo,  Attica  A  Arcade.— Hr.  S.  T.  Dyke  is  acting  Master  Me- 
chanic in  charge  of  rolling  stock  and  road  bed. 

Brainerd  A  Northern.— tir.  O.  O.  Winter  is  appointed  General 
Manager. 

Boston  TVrwitnaZ.— Mr.  J.  C.  Sanborn  has  been  elected  General 
Manager. 

^^ian/ic  ct  Pa<-i/fc.— Office  of  General  Manager  and  Receiver  re- 
moved to  Great  Northern  Building.  Chicago.  W.  H.  Smith  is  ap- 
pointed Purchasing  Agent,  with  office  at  Albuquerque,  N.  Mex. 

Rutland.— Mr.  Geo.  W.  Kenney  is  appointed  Superintendent  of 
Motive  Power,  with  office  at  Rutland.  Vt. 

Seaboard  Air  Line  Belt.—Hr.  R.  C.  Hoffman  is  chosen  President 
to  succeed  Mr.  J.  H.  Winder,  resigned. 

Chicayo,  St.  Paul,  Minneapolis  d:  Omaha.— Mr.  A.  G.  Wright 
has  been  appointed  Division  Master  Mechanic  at  Altoona,  Wis.,  to 
succeed  Mr.  W.  E.  Amann,  resigned.  Mr.  H.  G.  Burt  succeeds  Mr. 
E.  W.  Winter  as  General  Manager. 

Wabash.— Mr.  Sidnev  Emerson  has  been  appointed  Chief  Engi- 
neer, with  office  at  St.  "Louis. 

Texas,  Sabine  ValUy  A  Northuestem.—Beceivn  L.  Hars  has  re- 
signed. 

Georgia  Northern.— Mr.  A.  McLean  has  been  appointed  Super- 
intendent of  Motive  Power,  with  office  at  Pidcock,  Ga. 

Pittsburgh  &  Lake  Erie.— Mr.  J.  T.  Atwood  has  been  appointed 
Chief  Engineer. 

Missouri.  Kansas  &  Texas —Mr.  S.  B.  Fisher  has  l)een  promoted 
to  be  Chief  Engineer,  with  office  at  St.  Lonis. 

Eagles  Mere  Bailroad .—Joe\  H.  DeVictor  has  been  elected  Vice- 
President,  with  office  at  Philadelphia,  Pa.,  vice  John  R.  T.  Ryan. 

Peoria,  Decatur  A  Evansville  Raihray.—H.  W.  Matters  having 
resigned,  W.  J.  Lewis  has  been  appointed  Purchasing  Agent,  with 
headquarter  at  Evansville,  Ind. 

Lehigh  <b  Lackawanna  Uailroad. — L.  A.  Riley  has  been  elected 
President. 

Cleveland,  Akron  A  Columbus  Railway.— T.  H.  Perry  is  Purchas- 
ing Agent,  with  office  at  Indianapolis,  Ind. 

r'a/i/orni'a  £'nsfem.— The  following  is  a  list  of  the  officers  of  the 
new  company:  President,  R.  W.  Woodbury;  Vice-Presidents.  D.  G. 
Scofleld  and "W.  N.  Byers:  Treasurer,  I.  B.  Newton,  and  Secretary, 
R.  S.  Seibert. 

St.  Louis,  Avoyelles  A  Southicestem  Railway.— Hugh  J.  Fitch  has 
been  appointed  Receiver  of  this  company. 

Columbus,  .Sandusky  A  Hocking.— Mr.  N.  Monsarret  has  resigned 
the  positions  of  Piesldent  and  General  Manager. 

Denver,  Lakewood  A  Golden  Railroafi.—W.  F.  R.  Mills  has  been 
appointed  General  Superintendent  and  Purchasing  Agent,  vice  J. 
B.  McCormic,  previously  General  Supsrintendent. 

Marshfifld  &  Southeastern  Railway.— Chair\es  H.  Grundy  has 
been  appointed  General  Manager,  with  office  at  Marshfleld,  Wis., 
vice  A.  A.  Hopkins.  The  Chicago  offices  are  removed  to.  Nos.  508-9 
Roanoke  Building. 

Southern.— Mr.  Josepe  H.  Green,  Master  Mechanic  at  Columbia, 
S.  C..  has  resigned. 

South  Carolina  A  Georgia.— Mr.  Joseph  H.  Green  has  been  ap- 

§ointed  Superintendent  of  Motive  Power,  with  office  at  Charleston, 
.C. 

Marietta  A  North  Georgia.— Mr.  Joseph  McWilliams  has  been 
appointed  General  Manager. 

St.  Louis  A  San  trancisco.— Mr.  B.  V.  Yoakum  is  General  Man- 
ager, vice  Mr.  H.  L.  Morrill,  resigned, 

Fremont,  Elkhom  A  Missouri  Valley.— Mr.  George  F.  Bidwell  has 
been  made  General  Manager,  vice  H.  G.  Burt,  resigned. 

Suffolk  A  t'firo/ina.— General  Manager  J.  H.  Macleary  has  re- 
signed and  Superintendent  George  L.  Barton  will  perform  the 
duties  of  the  office  until  further  notice. 


^mpio^mtnt 


Employment  wanted  by  a  man  of  several  years'  experience  as 
foreman  and  general  workman.  In  coach  and  engine  painting, 
can  furnish  best  of  reference  as  to  ability  and  sobriety.  Address 
Am£Kican  Ekgineer,  Car  Builueb  A^D  Bailboad  JournaIt  :  .^ 


"t  f 


AMERICAN  ENGINEEE,  CAR  BUILDER  AND  RAILROAD  JOURNAL. 


SEPTBHBER,   18»6. 


THE    ALTOONA    SHOPS    OF    THE    PENNSYLVANIA 
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(Continued  from  jxi{je  169.) 

The  focus  of  Altooua  is  the  Logan  House,  a  hotel  which  was 
liuilt  soon  after  the  shops  were  located  there,  and  which  is  now 
iti  the  center  of  the  city  on  the  north  side  of  the  railroad  tracks, 
the  great  locomotive  repair  shops  l>eing  on  the  south  side  and 
<i|)posiie  to  the  hotel.  The  hotel  is  not  shown  in  the  plan  of  the 
shojw,  which  was  published  in  our  June  number. 

For  convenience  of  reference  this  plan  is  reprinted  herewith, 
and  the  jwsition  of  the  hotel  is  indicated  in  the  reprint.  The 
fiwting  shop,  No.  1,  shown  in  the  plan,  is  directly  opposite  to 
the  hotel  and  first  attracts  attention.  It  was,  we  believe,  the 
first  shop  of  the  kirid  in  this  country  which  was  built  with  longi- 
tudinal tracks  and  overhead  traveling  cranes,  and  has  been  the 
subject  of  frequent  study  and  much  criticism  by  railroad  intn 
ever  since  it  has  been  erected.  The  cranes  were  made  in  England 
and  are  carried  in  brick  arches  along  the  sides  of  the  shop.  These 
are  large  and  cumbrous  and  exclude  a  good  deal  of  light,  and 
would  not  be  repeated  if  the8hoi>s  had  to  be  rebuilt.  In  fact  it  is 
said  that  the  cranes  which  were  originally  put  into  this  shop  are 
now  too  light  for  the  heavy  engines  which  must  be  handled, 
and  plans  are  under  consideration  to  replace  the  cranes  with 
heavier  ones,  and  substitute  an  iron  supporting  structure  to  carry 
them. 

Erecting  shop  No.  2  forms  a  part  of  the  same  group  of  build- 
ings and  is  similar  to  No.  1,  and  has  three  longitudinal  tracks 
with  a  pair  of  overhead  travelling  cranes  which  were  built  in 
Altoona.  They,  too,  are  carried  on  brick  arches,  but  these  are 
arranged  so  as  to  light  the  shop  better  than  No.  1  is  lighted.  The 
two  side  tracks  each  have  a  pit,  while  the  centre  one  has  not.  The 
engines  to  be  repaired  are  placed  on  the  side  tracks,  and  the  mid- 
dle one,  as  far  as  possible  is  kept  clear.  The  space  between  the 
middle  and  side  tracks  is  excavated  and  covered  over.  In  these 
l>asements,  as  they  may  be  called,  the  water  and  steam  pipes  for 
heating  the  building  and  testing  boilers  are  located,  In  the  No. 
1  shop  the  pump  and  accumulator  for  the  water  pressure,  are 
located  under  the  floor.  The  boilers  are  all  tested  first  by  a  cold 
water  hydraulic  test,  and  then  with  hot  water  and  steam  pressure. 
For  lK)th  tests  the  water  is  conducted  to  the  boilers  by  the  system 
of  pipes  described,  and  in  making  the  steam  test  the  boilers  are 
entirely  filled  with  water,  which  is  then  heated,  and  expanded 
with  steam  from  the  steam  pipes. 

The  space  below  the  floor  is  also  used  for  storing  the  parts  of 
engines,  which  are  brought  in  for  repairs,  and  are  dismantles). 
The  woolen  floor  is  removable  which  enables  the  parts  to  be  easily 
dep<«ited  in  the  basements  and  taken  out  again  when  they  are 
needed. 

There  is  room  for  nine  engines  on  each  track  and  about  34 
can  be  repaired  and  turned  out  each  month  in  each  shop,  although 
the  average  is  not  as  great  as  that  number.  The  cranes  are  not 
very  rapid  in  their  movements  and  for  that  reason  they  are  used 
for  handling  only  the  heaviest  parts  of  the  locomotives  which  are 
being  repaired.  As  has  often  been  explained,  any  engine  can  be 
lifted  up  bodily  and  transferred  laterally  over  the  middle  track, 
and  then  moved  longitudinally  to  any  point  in  the  shop,  and 
again  carried  over  to  either  side  track  and  placed  wherever  it  may 
be  required.  In  this  way,  if  for  any  reason  it  is  desirable  to  give 
precedence  to  some  engine,  it  can  be  taken  up  and  placed  in  any 
desired  position.  .-....: 


These  shops  and  the  appliances  in  them  have  now  been 
for  a  good  many  years  and  although  the  relative  merits  of  shops 
with  longitudinal  and  transverse  tracks  is  still  a  much-disputed 
(juestion  it  would  be  hard  to  find  any  one  about  Altoona  who 
would  advocate  the  building  of  an  erecting  shop  with  transverse 
tracks  and  a  transfer  table,  which  is  the  usual  plan  adopted  in 
this  country. 

The  general  arrangement  of  these  shops  may  be  commented  on. 
The  machine  shop  is  a  two-story  building  centrally  located  be- 
tween the  two  erecting  shops,  with  which  it  is  connected  by 
wings  at  the  south  end.  At  the  north  each  of  the  three  par- 
allel shops  abuts  against  a  transverse  building  with  tracks  leading 
out  to  a  transfer  table.  In  this  shop  the  cylinders,  frames,  trucks, 
etc.,  are  assembled,  and  put  together,  preliminary  to  being  taken 
into  the  erecting  shops.  Between  the  machine  and  erecting  shops 
there  are  open  spaces  where  wheels,  castings,  etc.,  are  stored 
temporarily  before  being  taken  into  the  shop.  West  of  the  trans- 
fer-table is  the  wheel  shop,  smithy  and  boiler  shops.  The  wheel 
shop  is  in  a  direct  line  with  the  machine  shop,  and  all  the  build- 
ings last  referred  to  are  connected  with  the  transfer  table  and  by 
that  rueans  iiaterial  or  partly  finished  work  can  be  carried  to  any 
part  of  the  machine  or  erecting  shops.  Still  farther  north  is  the 
wheel  foundry  and  another  larger  foundry  for  general  castings. 
The  brass  foundry  and  other  smaller  buildings  are  distributed  as 
shown  in  the  plan  from  which  it  will  be  seen  that  what  may  be 
called  the  co-relation  of  the  shops  is  very  convenient  and  that  al- 
though the  present  arrangement  of  buildings  has  been  the  result 
of  a  process  of  evolution  it  has  not  been  without  a  system  which 
has  evidently  been  carefully  thought  out.  The  location  of  the 
three  round  houses  Nos.  t,  2  and  3  is  shown  and  also  tliat  of  the 
testing  laboratory  which  is  now  famous  the  world  over. 

At  the  time  of  our  visit  to  the  erecting  shops  all  the  engines  in 
No.  1  it  was  noticed  liad  Belpair  boilers.  The  Pennsylvania  Rail- 
road has  adopted  this  form  of  boiler  more  extensively  than  any 
other  line  in  this  country,  and,  apparently,  have  no  present  inten- 
tion of  abandoning  it,  but  are  applying  it  to  all  new  engines 
which  are  built  and  to  old  ones  which  are  rebuilt.  It  is  true  that 
some  of  the  earlier  boilers  of  this  type,  which  were  too  small, 
have  been  removed  and  are  now  used  in  stationary  service,  but 
the  number  is  constantly  l>eing  increased  and  the  type  is  adhered 
to,  which   indicates  that  it  has  been  giving  satisfaction.    Home 


Fig.  I.-Flexible  Staybolt.   ■ 

trouble  has  been  experienced  with  them  in  common  with  all 
other  locomotive  Ijoilers  from  the  breaking  of  stay-bolts.  It  was 
observed  that  more  stay-bolts  break  in  steel  than  in  iron  plates, 
and  that  the  tighter  the  bolts  are  screwed  into  the  plates  the 
larger  the  numt)er  of  breakages  were.  From  this  and  other  facts 
the  inference  was  drawn  that  the'rigidity  of  the  bolts  bad  much 
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to  do  with  their  failure.  Mr. 
Joseph  NixoD,  the  foreman  of  the 
boiler  shops,  was  therefore  led  to 
design  the  form  of  attachment 
shown  in  Fig.  1,  which  permits  of 
some  degree  of  flexibility  in  the 
bolt,  and  also  provides  a  more 
secure  fastening.  It  consists  of 
a  nut  with  a  tapered  thread  1{ 
inches  in  diameter  which  is 
screwed  into  the  outside  plate  of 
the  fire  box.  The  hole  on  the 
inside  of  the  nut  is  tapered,  and 
"  runs  off  to  nothing"  in  the 
thread,  which  is  cut  in  the  outer 
end  of  the  hole.  The  point  of 
flexure  of  the  bolt  is  thus  dis- 
tributed over  some  distance  and 
is  not  concentrated  at  one  point. 
The  bolt  is  riveted  over  the  out- 
side of  the  nut,  as  is  usual,  and 
the  inside  end  is  screwed  and 
riveted  into  the  fire-box  plate  in 
the  usual  way.  The  nuts  were 
first  made  of  brass,  but  are  now 
made  of  malleable  iron.  They 
were  first  applied  to  boilers  in 
1892,  and  they  worked  so  satis- 
factorily that  they  have  gradually 
been  used  more  and  more,  and 
now  orders  have  been  given  to 
apply  them  to  all  boilers  which 
go  through  the  shops.  Thus  far 
no  bolts  have  been  found  broken 
which  are  fastened  in  this  way. 
They  are  put  in  the  upper  rows 
which  are  most  liable  to  break, 
and  in  some  engines  in  all 
places  where  the  nuts  will  not 
interfere  with  the  attachments 
to  the  boilers.  The  drilling  of  th^ 
ends  of  stay  bolts  it  has  been 
found  will  not  always  reveal  a 
fracture  if  it  occurs,  and  it  was 
partly  for  that  reason  and  also 
to  lessen  the  cost  of  repairs  that 
this  method  of  fastening  bolts 
was  designed  by  Mr.  Nixon  and 
adopted  by  the  company. 

A  good  many  years  ago  the 
Pennsylvania  Railroad  had  in  its 
equipment  a  number  of  Winans 
Camel  engines  which  some  of 
our  older  readers  will  remember 
had  fireboxes,  the  crown  sheets 
and  tops  of  which  sloped  down- 
ward and  backward  from  the 
barrel  of  the  boiler,  and  were 
stayed  with  ordinary  stay-bolts. 
Later  the  Penns}  Ivania  Railroad 
(jompany  built  some  consolida- 
tion engines  with  similar  fire- 
boxes which  have  been  known  as 
Class  I  engines.  It  is  said  of 
the  boilers  of  these  engines  that 
they  are  the  cheapest  to  maintain 
of  any  on  the  road,  as  they  are 
also  the  lightest  boiler  in  propor- 
tion to  their  size  of  any  in  use. 
Having  some  interest  in  this  we 
made  inquiry  and  ascertained 
the  weights  of  three  classes  of 
boilers:    Ist,  Class  I,  of  the  kind 
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,".«;ribed;  2d,  Class  A,  for  anthracite  coal,  but  haviog  a  wagon 
t  p  and  crown-bars,  and  Class  R,  a  Belpaire  boiler.  The  follow- 
ing table  gives  the  weights  of  the  boilers  as  they  leave  the  boiler 
sliops  without  flues,  their  beating  surface  and  the  weight  per 
si(uare  foot  of  heating  surface: 


CUm. 


I. 
A 

K. 


Weight  of 
boiler. 


PoBDds. 
11,413 
16,361 

18,850 


Heatinft  enr- 
face. 


Feet. 
1,259.5 
1,205.0 
1,731.0 


Weight  per 
sauare  foot  of 
heating  surface. 


Ponndg. 

906 

13.57 

10.89 


The  weight  of  the  Class  I  boiler  included  water  grates,  where- 
as the  others  did   not.     It   will    be    seen    that    it  weighs    1.83 
pounds  per  square  foot  of  heating  surface   less  than  a  Belpaire 
boiler,  and   4.51    pounds  less    than    one  with  crown-bars.     In  a 
iKiller  with    2,000  square  feet  of  heating  surface  there  would, 
therefore,    be  a  ditference  of    more    than   3.660  pounds  in   the 
weight  of  a  Belpaire  boiler,  and  one  of  the  Class  I  type  and  over 
0.000 'pounds  between  a  boiler  of  the  latter  type  and  one  with  a 
iTown  sheet  supported  by  crownbars.     The  comparison  is,  per* 
liaps,  not  quite  fair,  for  the  reason    that  the  Belpaire  boiler  was 
designed   to  carry  a  higher    pressure  than  the  others  were  in- 
tended for.  but,  after  allowing  for  this,  the  fact  remains  that 
lioilers  of  the  camel  type  are  lighter  than  any  other  form  in  use, 
and  are  easier  to  maintain,  not  slight  advantages.    As  the  ob- 
jection is  sometimes  made  to  them   that  they  do  not  carry  water 
well,  we   made  special    inquiries  with   reference  to  that  point. 
The  testimony  relating  to  this   point  was  a  little  conflicting  re- 
garding the  class  I  boiler  which  was  probably  deficient  in  steam 
room.     Men  who  ran  camel  engines,  and  still  survive,  say  that 
they  always   carried  water  very  well.     They  had,  however,  high 
domes  which  were  very  large  in  diameter,  and  located  at  the  front 
of  the  boiler  near  the  front  tube-sheet.    If  the  only  difSculty  with 
boilers  of  this  kind  is  that  of  carrying  water  satisfactorily  it  would, 
therefore,  seem  that  it  is  remediable.    The  figures  indicate  that 
the  capacity  of  a  boiler  of  this  kind,  of  a  given  weight  would  be 
about  20  per  cent,  greater  than  one  of  the  Belpaire  type,  and  the 
difference  would  be  still  greater  if    the  comparison   was  made 
with  one  having  crownbare.    These  are  certainly  no  small   ad- 
vantages. 

It  ig  a  curious  fact  that  in  piecing  out  flues  in  different  shops 
in  the  country  there  are  a  greater  variety  of  methods  in  use  than 
are  employed  in  doing  any  other  kind  of  work.  At  Altoona  there  is 
one  of  the  best  equipped  and  most  convenient  flue  shops  that  we 
know  of.  It  is  a  large,  well  lighted  and  ventilated  building  apart 
from  the  boiler  shop  and  just  south  of  it.  The  flues  when  they 
are  brought  in  to  be  pieced  aie  first  put  into  a  "rattler,"  and  the 
scale  is  cleaned  off.  The  rattlers  used  here  are  cylinders  of  about 
30  inches  diameter,  which  are  formed  by  bolting  long  cast-iron 
bars  of  T  section  to  circular  discs  or  heads  attached  to  a  suitable 
shaft.  One  of  these  bars  is  removable,  and  the  flues  are  put 
inside  of  the  cylinder  through  the  opening  which  is  left  when  it 
is  removed.  Between  the  others  there  are  open  spaces  or  slots 
about  I  inch  wide.  Formerly  flues  weie  rattled  dry,  but  now  the 
practice  is  to  put  them  into  the  rattler  with  broken  furnace  slag 
and  then  conduct  a  stream  of  wattr,  by  a  perforated  pipe,  which 
extends  the  whole  length  of  the  rattler — the  water  entering 
through  the  open  spaces  left  between  the  bars.  It  is  said  that  a 
given  number  of  flues  can  be  cleaned  by  the  wet  process  in  less 
than  half  the  time  than  is  possible  if  they  are  "  rattled"  dry. 

After  being  cleaned  the  next  step  is  to  cut  them  off  to  the 
proper  length,  and  scarf  the  ends  of  tke  flues  externally,  the 
piece  to  be  welded  on  being  scarfed  internally.  They  are  then 
driven  together,  heated  in  a  coke  fire  and  welded  in  a  very  simple 
machine,  consisting  in  a  revolving  horizontal  shaft  which  enters 
the  inside  of  the  flue.  Another  parallel  shaft  carries  a  roller, 
about  3  in.  diameter  and  2i  in.  face,  which  can  be  raised  and 
lowered  in  relation  to  what  mav  be  called  the  bearing  shaft,  and 
after  the  lieated  flue,  which  is  to  be  welded ;  Is  placed  in  the  lat- 
ter, the  roller  is  pressed  down  on  the  heated  joint  and.the;;weld- 


ing  is  effected  in  a  few  seconds.  The  two  shafts  are  geared  and 
revolve  together.  The  machines  are  mads  bv  J.  Sadler,  of  New 
York. 

After  being  pieced  in  this  way,  the  flues  are  tested  in  a*l»y- 
draulic  tester.  This  is  arranged  so  as  to  fill  the  tube  with  water 
taken  from  the  water  supply.  At  the  same  time  the  water  flows 
into  what  was  originally  a  pump  cjlinder  of  a  Westinghouae 
brake  pump,  containing  a  piston.  The  water  enters  the  cylinder 
below  the  piston  and  raises  it  up.  When  the  flue  and  the 
cylinder  are  filled  the  water  connection  is  closed,  and  compresned 
air  is  admitted  above  the  piston  in  the  cylinder.  This  is  propor- 
tioned so  as  to  give  the  requisite  pressure  in  the  flue,  and  the  test 
is  thus  made  almost  instantly.  After  being  tested  the  flues  are 
swaged  down  at  one  end,  which  is  ground  to  receive  a  copper 
ferrule.  This  is  brazed  to  the  tube,  and  is  in  turn  also  ground  on  its 
outside  surface.  It  has  been  found  that  when  tubes  leak,  that  the 
leak  is  more  likely  to  occur  between  the  tube  and  the  ferrule,  and 
not  between  the  ferrule  and  tube  plate,  and  that  the  brazing  pre- 
vents such  leakage. 

Another  method  of  putting  in  flues  has  recently  been  tested. 
This  consists  in  putting  the  ferrule  into  the  hole  in  the  tube  sheet 
and  rolling  it  before  the  tube  is  put  in.  Afterwards  the  tube  is 
put  in  and  rolled  inside  of  the  ferrule.  ; 

This  shop  has  a  capacity  for  handling  about  11,000  flues  per 
month,  the  average  output  being  about  8,000.  All  the  work  is  done 
by  piecework,  as  is  the  case  in  most  of  the  shops  in  Altoona.  which 
system  is  popular  with  the  men  and  is  profitable  to  the  company. 
The  general  verdict  is  that  there  is  no  practical  diflSculty  in  secuiw 
inggood  work  by  careful  inspection,  and  that  it  is  no  more  trouble 
to  inspect  work  under  the  piece  system  than  it  is  to  inspect  the 
men  when  they  work  by  the  day  and  keep  them  up  to  their 
duties. 

The  system  of  piece  work  has  been  very  generally  adopted  in  all 
the  shops,  even  in  round  house  repairs,  and  in  such  work  as 
washing  windows  with  the  result  of  a  great  reduction  in  cost. 
The  system  is  generally  liked  by  ofllicers  and  men  and  it  would 
be  difficult  to  induce  the  authorties  at  Altoona  to  return  to  the 
days  work  system  after  the  experience  they  have  had.  It  is  said 
that  the  piece  work  system  saves  65  per  cent,  on  the  cost  of  labor. 
There  were  of  course  at  first  many  difficulties  in  introducing  this 
method,  one  of  the  chief  of  which  was,  the  making  of  a  scale 
of  prices,  which  took  three  years  to  perfect,  and  which  now  re- 
quires amendment  at  times.  Besides  the  advantages  named  work 
is  done  quicker  and  can  be  hurried  more  than  is  possible  when 
men  are  working  by  the  day.  In  this  way  more  work  can  be  done 
with  a  given  equipment  than  is  possible  with  the  old  method. 
The  inspection  is  done  by  the  foreman  or  a  special  person  appointed 
for  that  duty.  It  is  upon  the  inspecti(»)  that  the  success  of  the 
system  of  piece  work  is  dependent.  It  is  said  that  but  little 
trouble  is  experienced  from  bad  work. 

One  of  the  most  interesting  places  in  Altoona  is  the  testing  de- 
partment and  laboratory,  which  has  acquired  a  world  wide  repu- 
tation. It  occupies  a  three-story  building  40  by  72  feet,  located 
on  the  south  side  of  the  ground  owned  by  the  company.  The 
chemical  laboratory,  under  the  charge  of  Dr.  C.  B.  Dudley, 
occupies  the  whole  of  the  third  story  and  about  half  of  the  second, 
The  first  floor  is  devoted  to  the  department  of  physical  tests, 
under  the  charge  of  Mr.  A.  W.  Gibhe. 

The  chemical  laboratory  is  very  fully  equipped  with  every 
requisite  for  analyzing  the  great  variety  of  materials  which  are 
bought  and  used  in  the  operation  of  a  great  road  like  the  Pennsyl. 
vania.  The  purchase  of  material  by  this  company  amount  to 
many  millions  annually,  and  cover  a  great  variety  of  substances. 
These  include  metals  of  different  kinds,  such  as  iron,  rteel, 
copper,  brass,  lead,  zinc,  etc.,  paints,  oils,  soaps,  petroleum  prod- 
ucts of  various  kinds,  caustic  soda,  blue  vitrol,  sal  ammoniac, 
disinfectants,  mineral  wool,  magnesia,  boiler  coverings,  India 
rubber,  etc.,  etc.  The  aim  of  those  whoconduct  the  laboratory  is 
first  to  establish  a  standard  of  qualities  which  the  material  that  is 
bought  should  possess,  and  then  make  specifications  of  these  qual- 
ities by  which  they  are  bought,  and  to  which  they  must  conform. 
This'^alone  has  required  an  immense  amount  of  investigation. 
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study  and  research.  At  present  about  thirty-five  specifications  of 
this  kind  have  been  formulated,  and  all  the  materials  to  which 
these  refer  are  bought  to  conform  therett).  When  the  material  is 
delivered  samples  are  sent  to  the  testing  department, 
properly  labeled,  and  designated  by  the  number  of  the 
requisition  under  which  it  was  ordered,  and  none  of  the 
material  can  be  used,  excepting  in  emergencies,  until 
the  samples  have  been  inspected  and  analyzed  to  ascertain  whether 
they  comply  with  the  specifications.  As  soon  as  the  analyses  are 
made  reports  thereon  are  sent  to  the  superintendent  of  the  motive 
power  department,  and  the  holders  of  the  materials  are  duly  noti- 
fied whether  it  do?s  or  does  not  comply  with  thti  requirements. 
If  it  dees  it  is  accepted  auu  .: -ed,  if  not  the  parties  who  supplied 
it  are  notified  and  it  is  return  d  to  them.  Some  of  the  materials 
are  subjected  to  both  chemical  analysis,  and  to  physical  tests  be- 
fore being  accepted.  The  ascertainment  of  the  qualities  and 
characteristics,  which  all  these  ditferent  materials  should  have  of 
course,  implies  as  has  been  said  an  immense  amount  of  special 
knowledge,  and  these  which  have  been  prepared  were  evolved  as 
the  result  of  the  work  of  this  unique  department  of  the  Pennsyl- 
vania railroad  during  the  many  years  of  its  existence  and  are  the 
results  of  much  labor,  research  and  experience.  The  great  variety 
of  mat«rials  which  are  bought  by  and  are  sold  to  railroad  com- 
panies are.  of  course,  subject  to  all  kinds  of  deterioration,  adult- 
eration and  falsification.  Sometimes  this  arises  from  the  ignor- 
ance of  dealers  or  manufacturerj;  in  others  it  is  more  culpable. 
It  is  the  business  of  the  testing  department  to  asc<»rlain  whether 
the  materials  bought  have  the  qualities  required.  There  are.  of 
course,  some  things  which  require  only  to  be  insp«Kie(l,  and  not 
tested,  and  for  that  reason  inspectors  are  employed,  but  these  be- 
long chiefly  to  the  physical  test  department,  and  are  sent  where- 
ever  their  services  are  reiiuired.  That  a  private  individual  firm 
or  a  great  company  will  be  liable  to  be  cheated  if  it  does 
not  know  what  kind  of  materials  are  supplied  to  it,  or  if 
its  knowledge  of  what  it  gets  is  supplied  only  in  a  very  casual, 
desultory  and  unsystematic  way,  would  hardly  uppear  to  require 
any  proof.  The  Pennsylvania  Railroad  Company  has  organized 
its  test  department  in  a  thoroughly  systematic  manner  to  do 
what  every  prudent  business  man  does  when  he  buys  anything 
The  magnitude  of  the  transactions  of  the  railroad  company  of 
course  requires  that  the  or^^anization  and  scope  of  this  depart- 
ment should  correspond  thereto  in  order  to  accomplish  its  pur- 
pose. In  another  article  a  fuller  detailed  description  will  be  given 
of  the  work  which  has  been  and  constantly  is  being  done,  with 
some  reports  of  the  results  which  hive  been  accomplished  thereby. 
(To  be  Continued.) 
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Sensational  Testa  of  Car  Weeels. 


Editor    American   Enoimeer,    Car   Builder   and    Railroad 

Journal: 

The  interesting  account  on  page  92  of  your  June  issue  of  certain 
"thermal  tests  "of  car  wheels,  made  at  \lkoona.  is  calculated  to 
excite  alarm  and  to  weaken  confidence  in  cast-iron  car  wheels. 

)V  little  reflection  will,  I  think,  convince  those  who  are  familiar 
with  the  manufacture  and  u*e  of  car  wheels  that  this  teat  is  en- 
tirely unlike  any  conceivable  conditions,  even  of  severest  service. 
Prolonged  action  of  brakes  cannot  approximate  such  a  condition, 
althouKh  car  wheels  are  frequently  obHerved  to  be  very  much 
hotter,  when  examined  at  the  bottom  of  a  long  descending  grade, 
than  your  account  shows  sufficed  to  crack  the  test  wheels,  without 
any  evidence  of  cracking  in  plate  or  brackets. 

Pouring  an  annular  lake  of  molten  irou  around  the  rim  of  a  car 
wheel  does  not,  at  all.  Imitate  the  condition  which  obtains  when 
brakes  are  suddenly  and  continuously  applied,  therefore  no  proper 
deductions  can  be  drawn  therefrom;  though  the  prima  facie 
reason  why  one  wheel  cracked  under  such  a  test  and  another  did 
not,  would  appear  to  be  that  the  cracked  wheel  had  a  deeper 
chilled  tread  and  would,  therefore,  have  proved  a  more  serviceable 
wheel  for  the  purpose  for  which  it  was  designed,  viz.,  to  show 
good  mileage  in  actual  service. 

Some  years]  ago  the  wheels  made  at  Altoona  were  cast  by  what 
was  then  called  the  "  Mud-fiange  process,"  and  wheels  cast  In  this 


way  would,  presunably,  resist  this  extraordinary  "  thermal  test  " 
better  than  similar  wheels  cast  in  a  chill  not  provided  with  the 
sand  flange. 

In  1881,  when  I  last  visited  the  Altoona  shops,  the  sand-flange 
power  process  had  been  in  dally  use  for  more  than  five  years  and  it 
would  no  doubt  be  equally  applicable  to  contracting  chills  which 
are  now  generally  used. 

i^Tbis  process  is  simply  providing  a  groove  about  %  inches  wide,  % 
inches  deep  in  the  flange  portion  of  archill;  tbis'groove  Is  filled  with 
sand,  properly  paoked  to  preserved  the  shape  of  the  flange  and  an 
annular  chamber  about  %  inch  wide  and  ^  inch  deep  with  a 
few  vent  holes  to  carry  oiT  the  steam  generated  in  the  sand  rammed 
in  the  groove,  while  casting  the  wheel. 

The  practical  effect  of  this  arrangement  was  to  decrease  the  chill 
of  the  flange  of. the  wheel,  without  affecting  the  depth  of  chill  on 
the  tread.  This  difference  would  probably  be  suflficient  to  prevent 
the  occurrence  of  a  craek  through  the  flange,  which  would,  of 
course,  immediately  eause  a  crack  in  the  brackets,  followed  by  a 
crack  through  the  plate. 

I  do  not  know  whether  the  Altoona  wheel  was  cast  in  this  man- 
ner, or  whether  it  was  deflcient  in  chill,  but  I  regard  the  test  as  a 
sensational  and  misleading  one,  representing  impossible  conditions 
and  likely  to  cause  unnecessary  alarm  unless  properly  under- 
stood. 

Not  havine  been  connected  with  car-wheel  manufacture  since 
1887,  I  feel  free  to  criticize  this  test.  C. 

[Our  correspondent's  observation  that  "the  prima  facie  reason 
why  one  wheel  cracked  under  such  a  test,  and  another  did  not, 
would  appear  to  be  that  the  cracked  wheel  had  a  dee|>er  chilled 
tread,"  it  is  to  be  feared  is  a  mere  hypothesis,  and  may  or  may 
not  be  true,  but  is  valueless  as  a  basis  for  drawing  any  re- 
liable deduction.  Whether  the  wheels  which  were  broken  were 
or  were  not  cast  with  a  sand  flange  we  are  not  able  to  say,  neither 
do  we  know  whether  that  method  of  casting  "would  probably  be 
sufficient  to  prevent  the  occurrence  of  a  crack  through  the 
flange."  In  cases  like  this  it  is  well  to  keep  in  mind  the  maxim 
"that  things  which  are  not  quite  sure  are  very  uncertain."  Nor 
is  it  quite  clear  why  the  test  referred  to  should  be  regarded  as 
"sensational."  That  cai- wheels  break  when  their  rims  are  sud- 
denly heated  to  comparatively  low  temperatures  is  surely  a  fact 
of  importance  in  view  of  the  experience,  which  is  not  uncommon, 
of  more  or  less  mysterious  breakages  of  wheels  in  service,  attended 
at  times  with  loss  of  life  or  limb,  and  always  by  loss  of  property. 
It  would  or  should  be  more  sensational  if  such  a  fact  did  not  re- 
ceive very  serious  consideration  by  those  who  are  interested  with 
the  responsibility  of  carrying  us  safely  when  we  travel  on  rail- 
roads.—Editor.]  .:,  ,    .      ..: 


Indicator  Kigging  for  Locomotives. 


Editor   American    Engineer,    Car   Builder   and   Railroad 

Journal: 

There  is  a  mistake  in  the  latter  part  of  the  article  in  your  June 
issue  on  the  Indicator  Rigging  used  on  the  Pennsylvania  Railroad, 
where  it  is  stated  that  the  rigging  illustrated  is  the  development 
of  one  used  by  Professor  Goss,  whereas  it  is  the  development  of 
one  flrst  used  and  illustrated  by  Mr.  Dean  or  George  Strong. 

I  send  you  with  this  letter  prints  showing  the  general  arrange- 
ment and  details  of  our  latest  rigging,  which  is  a  modification  of 
that  used  by  Professor  (Joss.  It  was  made  for  use  on  our  new 
mogul  compounds,  as  the  pantograph  rigging  was  not  adapted  to 
the  increased  stroke  and  higher  steam  chests  of  the  compounds. 
The  pantograph  rigging  is  an  accurate  one  and  has  been  used  at 
speeds  over  HO  miles  per  hour,  but  service  has  shown  it  to  possess 
two  disadvantages  : 

First.  The  workmanship  has  to  be  very  excellent  to  prevent  lost 
motion. 

Second.  It  is  too  flexible  laterally,  and  the  side  tremors  set  up 
are  communicated  to  the  motion  rod,  and  thence  to  the  indicator 
drum. 

The  motion  shown  in  the  blue  prints  sent  you  is  an  equally  accu*. 
rate  and  much  simpler  one,  and,  as  will  be  noticed,  uses  several 
parts  of  the  pantograph  motion. 

Trial  shows  that  it  wears  better  and  is  not  subject  to  the  same 
vibration  as  the  other  motion,  but  has  not  the  same  range  of  verti- 
cal adjuttment.  It  has  provision  for  taking  up  the  wear  where 
necessary,  and  the  steam-cheat  bearing  for  the  motion  rod  is  much 
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General  Arrangement  of  Indicator  Rigging.    ' 
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Details  of  Ind 


better  than  that  illustrited  by  yon  in  Juae.  Brass  slidiag 
blocks  in  the  slots  of  the  lever  were  found  to  wear  too  fast,  and 
hasfe  been  supplanted  with  others  of  lignum  vitas,  which  wear 
very  much  better.  The  details  are  so  plain  as  to  need  no  explana- 
tion. 

For  engines  with  a  short  stroke  and  high  steam  chests,  the  ful- 
crum of  the  lever  could  well  be  placed  between  the  slots,  and 
would  allow  a  much  shorter  and  stiffer  stand,  but  the  angle  of  the 
slots  to  the  line  of  motion  would  be  less  favorable,  and  there  might 
be  some  trouble  from  sticking. 

In  conclusion,  I  think  that  where  it  is  necessary  to  adapt  one 
rigging  to  a  number  of  engines  of  different  types,  the  pantograph 
motion  is  to  be  preferred,  but  where  one  can  afford  to  make  special 
Itvers  of  different  lengths,  the  one  shown  is  moit  satisfactory. 

Yours  truly,  ,:  ^    . 

A.  W.  GiBBS,  '     .'  •     ":'  ■  :     *' 

Assistant  Mechanical  Knginear,  Pennsylvania  Railroad, 

Altuoua,  Pa. 

[The  prints  reproduced  herewith  need  but  little  explanation. 
The  lever  is  shown  in  detail,  also  the  lignum  vita?  sliding  blocks. 
Tue  lever  fulcrum  and  means  for  adjusting  it  are  much  the  same 
aa  ia  the  iliustratioos  io  our  June  issue.    The^fulcrum  pin   is 


icator  Rigging.  :'.'.:-.. :  ^  » 

clamped  firmly  in  the  fulcrum  and  between  the  latter  and  the 
lever  is  a  motion-roi  guide  clamped  to  the  same  pin.  It  provides 
a  support  for  the  square  end  of  the  motion-rod,  and  the  square 
end.  which  is  10  inches  long,  is  drilled  for  a  pin  which  also  passes 
through  the  sliding  block  in  the  lever.  The  support  for  the  mo- 
tion rod  at  the  steam-chest  end  consists  of  an  adju-^table  standard 
with  a  steel  ball  in  a  babbitted  socket,  the  rod  passing  through  a 
hole  in  the  ball.  The  method  of  attaching  the  cord  is  the  same  as 
in  the  other  rigging. 

This  rig<ing  and  the  one  previouslyl  ilustrated  are  tw<j  excellent 
examples  of  serviceable  rigs,  the  one  illustrated  in  June  being  ad- 
justable to  a  number  of  locomotives  of  different  dimensions, 
while  the  one  here  shown  is  simpler  and  has  fewer  parts,  but  is 
'  not  adjustable  to  the  same  extent  as  the  former  one.  It  would 
probably  require  a  new  lever  for  each  cla.ss  of  engine,  all  the 
other  parts  being  retained.  But  as  Mr.  Gibbs  has  pointed  out,  it 
is  a  better  rig  than  the  pantograph,  and  while  the  cost  of  several 
levers  may  be  raiseJ  as  an  objection,  it  should  be  remembered 
that  the  cost  of  keeping  lost  motion  out  of  the  pantograph  will  in 
a  measure  offset  this  expense  where  much  indicating  is  done. 

— Editob.]  •  ,;.:>> 
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Forty-Siz-Foot  Furniture  Car — Chicago,  lEilwaukee  ft    St. 
Paul  Bailway. 


_To  meet  the  need  for  a  furniture  car  of  large  cubical  captLCitj 
on  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  Mr.  J.  N.  Barr, 
Superintendent  of  Motive  Power,  designed  a  car,  the  drawings  of 
which,  through  his  courtesy,  we  present  to  our  readers.  Its  in- 
side dimensions  are  46  feet  in  length,  8  feet  9  inches  in  width  and 
9  feet  3  inches  in  least  height,  and  the  capacity  in  weight  is 
60,000  pounds. 

The  car  is  remarkable  for  its  size,  though  there  have  been  con- 
structed furniture  cars  50  feet  or  more  in  length;  but  usually  the 
cars  of  extreme  length  have  a  capacity  of  less  than  60,000  pounds. 
The  most  interesting  part  of  this  car,  however,  is  the  framing, 
which,  upon  inspection,  will  be  found  to  differ  from  common 
practice.  In  the  underf  rames  the  arrangement  of  sills  is  novel.  Or- 
dinarily the  longitudinal  members  of  a  frame  fora  car  of  this  size 
would  consist  of  eight  sills  and  two  draft  timbers  backed  by  sub- 


The  bolts  of  the  draft  lugs  pass  throngh  the  draft  timbers  only, 
and  their  nuts  are  accessible  in  the  pocket  or  opening  occasioned 
by  the  short  center  sills.  The  construction  described  not  only 
facilitates  the  removal  of  the  draft  timbers,  but  it  is  believed 
that  will  also  make  it  easy  to  replace  a  center  sill. 

The  body  bolsters  are  of  iron  and  double.  Ea'jh  truss  consista 
of  a  6  by  f-inch  upper  plate  and  a  6  by  1-Inch  lower  plate.  At 
the  center  a  large  casting  extends  between  the  trusses  to  receive 
the  center  plate.  The  needle  beams  are  4i  by  9-inch  oak.  The 
frame  is  trussed  by  four  IJ-inch  truss  rods,  with  l^inch  ends. 

The  upperframes  are  also  worthy  of  attention .  All  the  posts 
on  the  sides  and  ends  of  the  car  project  slightly  through  the  out- 
side sheathing  of  the  car.  They  are  not  tenoned  and  mortised 
into  the  top  faces  of  the  sills,  but  extend  down  their  sides  and 
are  secured  by  horizontal  bolts,  in  addition  to  the  usual  vertical 
tie  rods.  It  will  be  noticed  that  the  sills  are  gained  i  inch 
deep  for  the  posts.  These  posts  are  3  by  4  inches  in  section,  ex- 
cept at  the  doors  and  comers,  where  they  are  4  by  4  inches.    At 
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Fig.  2i— Framing  of  Forty-six  Foot  Furniture  Car.— Chicago,  Milwaukee  &  St.  Paul  Railway. 


sills  under  the  center  sills  to  make  them  practically  continuous.  Id 
this  car  there  are  the  same  number  of  longitudinal  members,  but,  as 
is  clear  from  Fig  1,  they  areall  in  the  same  horLz>ntal  plane.  The 
draft  timbers  are  placed  against  the  inside  faces  of  the  center 
sills,  aud  against  the  outside  faces  of  the  latter  are  placed  the  first 
intermediate  sills.  This  arrangement  brings  together  in  one  mass, 
on  each  side  of  the  center,  three  4^  by  9-inch  sills,  which  extend 
throughout  the  length  of  the  car,  except  that,  what  we  have 
termed  the  center  sills,  only  extend  to  within  2  feet  3^  inches  of 
the  inside  face  of  each  end  sill.  All  the  sills  proper  are  of  yellow 
pine,  and  the  draft  timbers  are  of  white  oak  and  11  feet  5  inches 
long,  which  cause?  thetn  to  extend  well  beyond  the  body  bolster. 
From  back  to  back  of  end  sills  there  are  made  continuous  4+  by 
9-iDch  yellow  pine  sills.  The  end  sills  are  6  by  12  inches  in  section 
and  at  the  center  are  cut  out,  not  only  for  the  drawbar  stem,  but 
also  for  the  ends  of  the  draft  timbers. 

By  this  arrangement  the  only  vertical  bolts  holding  the  draft 
timbers  are  thoee  through  the  end  sills  and  deadwoods.  It  is  not 
necessary  to  enter  the  car  to  remove  any  of  the  bolta,  but  all  of 
them  are  accessible  from  the  outside.  The  space  between  the  two 
intermediate  sills  is  sufficient  to  permit  of  the  entire  withdrawal 
of  the  long  horizontal  bolts  extending  through  the  three  timbers. 


the  lower  end  they  are  cut  away  so  as  to  leave  a  foot  H  inches 
thick  which  fits  into  the  gains  in  the  faces  of  the  sills.  The  upper 
end  is  joined  to  the  plates  in  the  same  manner.  A  detail  of  one 
of  the  door  posts  is  given  in  Fig.  3.  The  diagonals  are  of  6  by  3- 
inch  oak  and  are  set  into  iron  shoes  at  each  end.  There  are  two 
white  oak  belt  rails,  each  3  by  3  inches  in  section.  By  the  con- 
3tra.;tion  of  the  posts,  as  here  shown,  there  are  no  tenons  and 
mortises  to  rot,  and  repair  or  replacement  of  members  of  the 
side  ead  framing  can  b3  more  e;isily  performed  and  with  less  dis- 
turbance to  adjacent  parts  than  in  the  common  construction.  It 
also  gives  more  width  inside  of  the  car  for  a  given  outside  width, 
because  one  inch  of  the  side  posts  is  outside  of  the  sills,  and  the 
outside  sheathing  does  not  cover  the  post,  thus  the  total  gain 
being  about  2  inches.  The  car  is  8  feet  9  inches  wide  inside,  9 
feet  3  inches  wide  over  the  sills,  9  feet  4|  inches  over  the  sheath- 
ing, and  9  feet  11  inches  wide  over  the  eaves. 

The  trucks  for  these  cars  are  of  the  Barber  type,  patented  by 
Mr.  J.  C.  Barber,  formerly  Master  Car  Builder  of  the  Northern 
Pacific  Railroad.  They  are  shown  in  Fig.  4.  The  frames  are  of  the 
diamond  type,  and  carry  the  springs  by  means  of  seats  on  the 
bottom  arch  bars  between  the  column  guides.  Above  the  springs 
are  caps  separated  from  the  bolster  ends  by  rollers.    The  upper 
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and  lower  surfaces  in  contact  with  the  rollers  are  dished.  On 
top  of  the  bolster  are  brackets  l^^^  inches  inside  of  the  frames, 
which  serve  to  limit  the  lateral  movement  to  a  total  of  2i  inches. 
Thus  a  swinging  or  laterally  moving  bolster  is  proviaed  without 
resorting  to  swing  links  and  pins,  spring  planks  and  the  numer- 
ous accesories  of  that  arrangement. 

The  bolster  is  metal,  the  top  member  being  a  channel  and  the 
lower  one  a  plate,  the  two  being  riveted  together  at  the  ends. 
The  truck  is  held  square  by  two  8-inch  channel  transoms,  as 
shown.  These  channels  are  light,  for  they  do  not  carry  any  part 
of  the  load.  The  entire  truck  is  of  excellent  design,  and  par- 
ticularly so  considering  that  it  is  very  low,  the  seat  for  the  center 
plate  being  only  22|  inches  from  the  rail  when  light. 
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Pittsburgh  Compound  Locomotive  for  the  Lake  Superior  & 
Ishpeming  Railway. 


The  Pitt«hurgh  Locomotive  Works  have  recently  built  a  heavy 
compound  consolidation  locomotive  for  the  Lake  Superior  & 
Ishpteming  Railway.  Through  the  courtesy  of  the  build«rs  we 
have  been  furnished  with  a  photograph  from  which  the  accom- 


Diameter  of  tubes 

LeoKth  of  tubes  over  lube  sheet 

"    firebox,  inside 

Width 

Working  pressure 

Kind  of  grates - 

Urate  surface • ••• 

Heating  surface  in  tubes -■  ' 

•'  ••         ••   firebox 

Total  heating  surface 

Diameter  of  driving  wheel*  outside  of  tire 

"       and  length  of  jonrnala ... 

"       of  truck  wheels 

**       and  length  of  journals 

Type  of  tank 

Water  capacity  of  tank 

Fuel 

Weight  of  tender  with  fuel  and  water 

Type  of  brakes WeBllnghouse 


■V< 


. .  .Hi  inches 


.%.%  feet  7  inchea 
•"^'      108  iBChe- 


cast  iroo,  rocklnK 

31.78 

2.0W.5 

148.6 

2,198.1 

S6  inches 

..8 inches  by  9inch«rs 

30  inches 

..5  inches  by  9  inches 

Level  top 

....1.000U.S.  gallons 

MO  cubic  feet 

76.200  pounds 

American  automatic 


Subjects  and  Committees  for  the  1897  Convention  of  Rail- 
road Air-brake  Men.  ••  r;- 


The  subjects  of  rejiorts  to  be  read  and  discussed  at  the  next 
annual  convention,  and  the  names  of  the  members  of  the  com 
mittees  to  which  each  subject  has  been  assigned,  are  as  follows: 

•'  Air  Pumps.  Their  Troubles  and  Treatment,  and  Tools  for  Mak 
ing  Kepairs."— Otto  Best,  chairman;  Alex.  B.  Brown,  H.  F.  Bickle 
G.  S.  Hale.  Jno.  Hume,  Jr.,  C.  P.  Cronin,  Fred  Hain. 


Compound   Consolidation    Locomotive  for  the  Lake  Superior  &   Ishpeming  Railway. 

•'■.J-     ;i^".'. '•  ■.      ■  "  .  Built  by  the  Pittsburg   Locomotive    Works.  •':.-^'.   '... 


panying  cut  was  made.  The  engine  of  the  two-cylinder  type  and 
the  compounding  is  on  the  well-known  design  of  the  builders. 
It  is  intended  for  heavy  service,  as  is  evident  by  the  weight  of 
the  engine  and  the  boiler  and  cylinder  power  furnished  it.  The 
boiler  is  64  inches  in  diameter  at  the  front  end,  67  inches  at  the 
back  head,  is  of  the  straight  type,  carries  180  pounds  pressure, 
and  has  3,198.1  square  feet  of  heating  surface  and  31.78  square 
feet  of  grate  area.  The  cylinders  are  20  and  31  inches  in  diameter 
and  28  inches  stroke.  The  leading  dimensions  of  the  engine  are 
as  follows: 

fae\ >......  ..............<. ...Bituminous  coal 

Uige  of  track 4  feet  gHincbes 

Total  weigh t  of  engine  in  working  order 147,600  pounds 

on  drivers 132,800 

Driving  wheal  base  of  engine 15  leet  6  inches 

Total  23    ••    6       " 

and  tender 6J    "  10^    " 

Heijbt  from  rail  to  tnp  of  stack 14     "   IIM    " 

Cylinders,  high  pressuie,  diameiera'd  stroke 20  inches  by  28       " 

low  "•  ••  ••         ••      31      ••        "  28 

Slide  valves Richardson  balanced 

Histon  rons Sterl,  3$^  Inches  diameter 

Typeofboiler .-...Straight 

l>iameter  of  boiler  at  xmallest  ring 64  inches 

■'         back  head 67       " 

Crownsbeet  Bupp>rted   by  radial  stays I  ^  inches  diameter 

Stay  bolts 1  inch  diameter,  spaced  4  inches  from  center  to  center 

Number  of  tubes HO 


"Proper  Piping  for  Locomotives,  Tenders  and  Cars.**— R.  H 
Blackall,  chairman;  W.  F.  Drodnax.  J.  R.  Alexander,  Geo.  Gregory 
B.  F.  Hudson,  Robt.  F.  McKenna,  L.  E.  Hopkins. 

•'  Round  House  Tests  of  Air-brake  Equipment  on  Locomotives  and 
Tenders  "— R.  C.  Cory,  chairman;  Isaac  McKeever,  Robert  Burgess, 
A.  J.  Gosselin,  L.  S.  Hawkes,  Robert  Wark,  C.  B.  Cooger. 

"  Best  Methods  of  Locating  and  Repairing  Defects  in  Air-brakes, 
Occurring  on  Trains  Ea  Route."'— Geo.  R.  Parker,  chairman;  C.  S. 
Hall,  Henry  Brown,  Edw.  W.  Pratt,  I.  H.  Brown,  W.  R.  Harper, 
T.  A.  Hedendahl. 

"  Best  Location  for  the  Air  Gage  Where  It  Can  Be  Seen  by  Night 
and  Day."— C.  P.  Cass,  chairman:  W.  P.   Steele,  W.  S.   Heckman, 

E.  G.  Desoe,  C.  F.  Schragg,  T.  J.  Mendenhall,  Geo.  Holmes. 

"  Shop  Tests  and  Repairs  for  Triple  Valves."— Wm.  Malthaner, 
chairman:  F.  M.  Tiffany,  W.  A.  Spencer,  W.  A.  Garaffhty,  F.  B. 
Farmer,  C.  A.  Sanders,  Eric  Kronberg. 

'•  The  Retaining  Valve  and  Its   Uses."- W.  I.  Steele,  chairman  ; 

F.  B.  Spalt,  H.  C.  Fraaer,  C.  L.  Johnson,  M.   E.   McKee,  George  W. 
Fairchild,  J.  K.  Lencke. 

•  Foundation  Brake  for  Locomotive  Tenders."— W.  H.  Durant. 
chairman ;  W.  F.  Brodnax,  F.  M.  Nellis,  C.  0.  Farmer,  John 
Roney,  T.  Warren  Dow,  Eugene  McAulifTe. 

Committee  on  Arrangements.— F.  M.  Nellis,  chairman;  Otto 
Best,  Lawrence  Hafair,  W.  C.  Walsh,  J.  A.  Jesson. 
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CONTKIBUTIOMS  TO  PRACTICAL   RAILROAD  INFOR- 
MATION. 


Chemistry  Applied  to  Railroads. — Second  Series.— Chemical 

Methods. 

XLX. — Method  of  Determining  the  Shade  of  Paints. 


BY  C.  B.  DUDLEY,  CHEMI8T.  ASD  F.  N.  PEASE,  ASSISTANT  CHEMIST, 
OF  THE    PENNSYLVANIA  RAILBOAD. 


EXPLANAIORY. 

Perhaps  no  characteristic  of  paints  gives  more  trouble,  both  to 
the  manufacturer  and  to  the  consumer,  than  the  shade.  To  the 
uninitiated,  red  paint  is  red,  green  paint,  green,  and  blue,  blue  ; 
but  the  person  who  attempts  to  make  a  sample  of  paint  which 
shall  match  any  given  color,  be  it  red  or  gretn  or  blue  or  any 
other  color,  either  with  or  without  a  name,  soon  finds  that  there 
may  be  hundred.'^  of  shades  of  what  is  commonly  known  as  one 
color,  and  that  only  one  of  these  is  an  exact  match  for  the  color 
he  has  in  hand.  Oxide  of  iron,  as  is  well  known,  is  commonly 
said  to  be  red  in  color,  but  the  uumber  of  shades  of  the  red  of  this 
pigment  are  almost  as  numerous  as  the  different  sources  from 
which  it  is  obtained.  Each  mine  of  this  material  used  as  a  pig- 
ment apparently  has  its  own  shade,  and  each  batch  of  artificially 
made  oxide  of  iron,  so  far  as  our  experience  goes,  differs  more  or 
less  in  shade  from  every  other  batch.  The  truth  of  this  state- 
ment may  be  verj-  easily  verified  by  obtaining  samples  of  the 
various  colcothars,  crocus  martis  and  cheaiier  grades  of  Indian 
and  Venetian  reds  in  the  market,  most  or  all  of  which  are  arti- 
ficially prepared,  and  compare  them  for  shade  by  the  method  de- 
scribed below.  The  results  obtained,  we  are  confident,  will  fully 
justify  the  statement  made  at  the  heKiming  of  this  article. 

The  method  of  producing  the  shades  desired  in  pigments  is  two- 
fold; first,  by  varying  the  conditions  under  which  the  pigments 
are  produced  in  the  manner  known  to  color  makers;  and,  second, 
by  means  of  mixtures.  The  latter  is  obviously  the  method  that 
must  be  used  by  the  color  grinder,  and  the  painter  or  consumer. 
But  in  order  that  the  color  maker,  the  color  grinder  or  the  painter 
may  know  what  he  is  doing,  or  when  he  has  secured  the  desired 
result,  it  is  obvious  that  he  must  have  some  method  of  determin- 
mg  shades.  Furthermore  it  is  well-known  that  large  amounts  of 
paints  are  used  by  railroads  for  a  definite  purpose,  such  as  paint- 
ing freight  cars  or  passenger  cars,  or  for  buildings  and  fences 
along  the  line.  These  paints  have  definite  shades,  established 
after  considerable  care  and  study.  They  are,  many  of  them, 
bought  on  definite  specifications,  and  always  in  successive  ship- 
ments, and  from  different  manufacturers.  There  must,  therefore, 
be  some  method  conscientiously  used  of  determining  the  shades 
of  these  various  shipments,  or  the  utmost  confusion  and  mixture 
of  colors  will  result.  It  is  the  object  of  the  present  article  to  de- 
scribe such  a  method. 

Several  ways  have  been  suggested  and  employed  with  more  or 
less  success  in  determining  the  shade  of  pnints.  They  are  hll 
based,  at  least  so  far  as  our  <^xperiencegoes,  on  comparison  of  the 
sample  in  hand,  with  some  other  sample  which  represents  the 
shade  desired.     This  comparison  has  been  made  in  three  ways  : 

I.  Since  the  end  desired,  viz.,  that  the  painted  work  when  fin- 
iished  shall  be  of  the  required  shade,  perhaps  the  most  natural  and 
most  universally  employed  method  of  determining  shade,  has  been 
to  have  previously  prepared  a  small  board  or  other  surface  painted 
with  the  standard  or  desired  shade,  and  compare  this  with  a 
similar  one  painted  with  the  rraterial  whose  shade  is  in  question. 
The  comparison  is  usually  made  by  placing  the  two  boards  side  by 
side  and  examining  them  at  different  angles  and  in  different 
lights.  This  method  has  been  very  largely  used,  and  was  for  a 
long  time,  perhaps,  the  only  one  in  general  use.  It  has  the  advan- 
tage mentioned  above  of  enabling  the  judgment  in  regard  to  the 
paint  in  question  to  be  based  on  the  finished  work,  and  this  is 
unquestionably  a  very  strong  point  in  its  favor,  but  the  disadvan- 
tages of  this  method  are  also  very  great,  so  much  as  to  render  it 
almost  impracticable  for  testing  successive  shipments.  These 
disadvantages  may  be  briefly  enumerated  aa follows:  First.  Paint 


when  it  is  freshly  applied  dors  not  always  have  the  same  shade 
that  it  dees  when  the  same  paint  is  dried,  o  rving.  perhaps,  to 
change  of  position  of  some  of  the  constituents  of  the  pigment 
during  drying,  and  possibly  to  chemical  changes  between  the 
oil  and  pigment  during  the  same  operation.  Both  these  phe- 
nomena are  known  to  occur  during  the  drying  of  paint,  and 
both  are  known  to  affect  the  shade.  Moreover,  differences  in 
surface,  viz.,  the  glossy  surface  due  to  the  liquid,  or  the  more  or 
less  dead  surface  due  to  dried  paint,  have  an  influence  on  the 
shade,  so  that  it  is  clear  that  unreliable  results  will  be  given  by 
comparing  a  freshly  painted  surface  with  the  standard  dried 
sample.  If  this  method  of  determining  shade  is  used,  therefore, 
it  is  evident  that  the  paint  to  be  tested  must  be  allowed  to  dry 
before  comparing  with  the  standard,  or  some  of  the  standard 
must  be  freshly  mixed  each  time,  and  the  comparison  made  on 
the  undried  paints.  The  former  requires  far  too  much  time  for 
successful  use  in  testing  shipments,  and  the  latter  is  laborious  and 
moreover  sacrifices  the  strong  point  of  this  method,  viz.,  a  judg- 
ment obtained  from  the  finished  work.  It  should  be  stated  that 
in  common  use  the  standard  is  prepared  once  for  all,  and  is  kept, 
sometimes  without  exposure  to  the  light,  but  more  commonly 
banging  on  the  wall  in  the  shop.  This  leads  us  to  the  necond 
objection  to  this  method,  viz.,  the  standard  changes  with  time. 
The  change  in  paints  which  results  from  exposure  to  the  light, 
the  air  and  to  the  action  of  water  is  far  too  well  known  to  re- 
quire especial  comment,  and  while  it  is  quite  possible  to  exclude 
the  action  of  water  on  the  standard  board,  and  by  proper  and 
reasonable  protection  to  diminish  the  action  of  light,  it  is  still,  wc 
believe,  impossible  to  prevent  any  paint,  and  especially  those 
containing  organic  coloring  matter,  from  slowly  fading.  A  third 
objection  to  this  method,  at  least  if  the  dried  standard  is  used,  is 
thai  the  various  ingredients  used  in  mixing  the  paint  affect  the 
shade.  This  is  especially  true  of  the  japan  drier,  nhich,  as  is 
well  known,  is  dark  in  color,  and  also  by  its  action  on  linseed  oil 
changes  that  to  a  dark  color.  In  order  to  make  a  fair  compari- 
son, therefore,  with  the  dried  standard,  it  would  be  essential  to 
use  the  same  amount  of  the  same  japaa,  since  japans  differ 
widely  in  their  composition,  as  was  used  in  preparing  the 
standard  board.  It  needs  no  extended  comment  to  make  clear 
how  difficult  this  would  be.  Fourth,  and  finally,  this  method 
does  not  give  very  sharp  results,  that  is,  does  not  enable  fine  dis- 
tinctions in  shade  to  be  made.  InequaUties  and  irregularities  in 
the  surfaces,  the  difficulty  of  getting  the  light  to  strike  the  two 
samples  at  exactly  the  same  angle,  and  especially  the  absence  of 
any  sharp  line  of  demarkation  between  the  two,  all  conspire  to 
render  the  indications  obtained  by  this  method  general,  rather 
than  sufiSciently  definite  to  enable  the  operator  to  do  justice  to 
both  producer  and  consumer  in  his  tests. 

II.  A  second  method  of  determining  shade,  which  has  been 
tried  somewhat,  is  by  means  of  the  Lovibond  tintometer.  This 
instrument  may  be  briefly  described  as  a  flat  wooden  tube,  open 
at  both  ends,  about  14  inches  long  and  3  inches  broad  and  an  inch 
and  a  half  thick.  At  one  end  a  partition  divides  the  tube  length- 
wise for  a  short  distance.  At  one  side  of  the  partition  are  ar- 
rangements for  holding  small  colored  glasses,  and  on  the  other 
side,  arrangements  for  holding  the  sample  to  t>e  examined.  The 
instrument  is  used  by  placing  the  material  to  be  examined  so  that 
the  light  will  pass  through  or  from  it  on  one  side  of  the  partition 
to  the  eye  looking  into  the  other  end  of  the  tube,  and  then  plac- 
ing a  pure  white  surface  on  the  other  side  of  the  partition,  so  that 
light  from  it  will  pass  to  the  other  eye.  Now  a  series  of  colored 
glasses  of  varying  colors  and  strengths  being  introduced  between 
the  white  surface  and  the  eye,  it  is  possible  under  favorable  con- 
ditions to  get  the  same  color  that  the  sample  to  be  examined 
shows.  The  glasses  being  numbered  and  marked  according  to  a 
previously  arranged  nomenclature,  it  is  possible  to,  m  reality, 
make  an  analysis  of  the  color  which  is  being  worked  on.  It  is 
obvious  that  as  applied  to  determining  the  shade  of  paints,  it  is 
only  necessary  to  make  an  analysis  of  the  standard  sample,  and 
then  see  if  the  successive  shipments  give  the  same  analysis.  Our 
experience  with  this  instrument  has  not  been  very  large,  but  we 
have  experimented  with  it  enough  to  find  as  follows :  First.    The 
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source  from  which  the  light  comes,  makes  considerable  difference 
in  the  analysis.  It  is  recommended  to  use  the  instrument  in  a 
"perpendicular  light  from  a  dull  gray  sky.''  But  such  light  is 
not  always  available,  while  the  testing  of  shipments  must  go  on, 
whether  good  light  is  available  or  not.  This  difficulty,  therefore, 
is  quite  a  serious  one.  Second.  Different  operators  are  not  able 
to  make  the  same  analysis,  all  other  conditions,  being  as  far  as 
possible,  the  same.  Indeed,  the  same  operator,  using  one  eye 
at  a  time  to  make  an  analysis,  will  not  get  the  same 
results  with  both  eyes.  It  is  obvious  that  this  diffi- 
culty, might  lead  to  serious  trouble,  if  the  analysis  by  test  of  the 
consumer,  led  to  the  rejection  of  a  shipment,  while  the  analysis 
by  the  expert  of  the  shipper  showed  that  the  material  passed  test. 
Third.  The  analysis  of  the  standard  even  under  favorable  condi- 
tions is  slow  and  laborious,  and  while,  with  sufficient  time  and 
care,  close  results  and  fine  distinctions  can  be.  made,  it  would  be 
quite  out  of  the  question  to  make  an  analysis  of  the  standard  and 
of  sample  from  shipment  each  time  the  instrument  was  used. 
Tliis  procedure  would  probably  eliminate  the  two  difficulties 
mentioned  above  to  a  greater  or  less  extent,  but  such  a  procedure 
would  require  more  time  than  could  be  given  for  determining 
shade.  We  are  far  from  saying  that  such  modifications  and  fix- 
ing of  conditions  cannot  be  introduced  into  the  tintometer  as 
would  make  it  entirely  a  practicable  instrument  for  determining 
shades,  but  our  studies  have  not  yet  led  us  to  such  results. 

III.  The  third  method  of  determining  shades  which  we  have 
had  experience  with  is  described  below: 

OPERATION. 

Have  the  pigment  representing  the  standard  shade  in  the  dry 
condition,  that  is  unmixed  with  oil  or  any  ether  menstruum. 
Then  if  the  material  to  be  tested  is  in  the  dry  condition  likewise, 
weigh  into  an  agate  mortar  a  gram  of  the  standard,  and  add  as 
much  pure  fresh  raw  linseed  oil  as  will  form  with  the  pigment  a 
stiff  paste.  Rub  with  the  pestle  until  the  paste  will  stand  a  pre- 
viously decided  upon  test  for  fine  grinding.  A  satisfactory 
method  of  testing  fineness  of  grinding  is  described  under  the 
heading,  "  Method  of  Determining  the  Fineness  of  Grinding  of 
Freight  Car  and  Paseeuger  Car  Colors,"  published  in  the  June 
number  of  this  journal.  Mix  the  same  amount  of  the  material  to 
be  tested  with  the  same  amount  of  oil  used  with  the  standard, 
and  rub  with  the  pestle  to  a  condition  as  to  fine  grinding  at 
which  it  is  desired  to  know  the  shade.  Now,  with  a  spatula  or 
glass  rod,  transfer  a  little  hillock  of  each  of  the  samples  of  paste 
to  a  small  piece  of  clean  glass,  placing  them  near  each  other.  Lay 
on  top  of  the  two  hillocks  a  thin  cover  glass,  such  as  are  used  by 
microscopists,  and  press  it  down  until  the  two  samples  unite.  If 
they  are  of  exactly  the  same  shade,  there  will  be  no  line  of  de- 
markation  between  the  two.  If  they  differ  in  shade,  this  line  will 
be  more  or  less  clearly  marked.  If  the  material  to  be  tested  is  in 
the  paste  form,  or  mixed  with  any  menstruum  whatever,  it  is 
essential  to  mix  the  standard  pigment  with  the  same  amount  and 
the  same  kind  of  menstruum  as  is  characteristic  of  the  material 
to  be  tested  before  the  comparison  is  made.  Also  the  fineness'of 
grinding  of  the  standard  must  be  that  previously  determined 
upon,  otherwise  the  operation  is  in  all  respects  the  same  as  that 
described  for  dry  pigments. 

■  -':  ''-.[■^''''■/■■i  APPARATUS  AND  KEAOENTS.     r''''-'-'   T  .,'.  ;  . 

An  agate  mortar  is  best  for  preparing  the  samples  for  testing, 
but  a  porcelain  mortar  or  other  means  of  mixing  the  oil  and  pig- 
ment and  bringing  the  patste  to  the  proper  fineness  can  be  used. 

Strips  of  ordinary  glass  may  be  used  to  put  the  hillocks  of  paste 
upon,  but  for  the  cover  it  is  essential  to  have  the  glass  thin  and 
as  free  as  possible  from  color,  since  the  color  of  the  glass  affects 
the  shade.  What  are  known  in  the  market  as  "microscope  slide 
cover  glasses,''  about  three-quarters  of  an  inch  in  diameter  and 
as  thin  as  possible,  work  very  nicely. 

In  regard  to  menstruum,  pure  raw  linseed  oil,  not  too  old  and 
fatly,  and  of  clear  amber  color,  is  best.  Oil  that  is  discolored 
from  any  cau8«  shoold  not  be  used. 

•'■'■:  .'■■.'  ■'.N-'  '     "•'..    ^^•'—r:-  CALCULATIONS.  ■'■'  V;:.  •/-.•••  ''  '  X^  ' 

Obviously  no  calculations  are  required  by  this  method. 


NOTES  AND  PRECAUTIONS.  ".'r -■ 

It  will  be  observed  that  this  method  is  simply  a  comparison  of 
the  material  to  be  tested  with  a  previously  decided  on  standard, 
under  certain  definite  eonditions. 

The  shade  of  paints  is  affected  quite  considerably  by  the  fine- 
ness of  the  particles  of  the  pigment,  and  also,  apparently,  by  the 
intimacy  of  the  mixture  of  the  pigment  with  the  menstruum. 
The  shade  of  some  pigments,  notably  scarlet  lead  chromate,  is 
very  perceptibly  changed,  or,  indeed,  almost  destroyed,  by  fine 
grinding;  other  pigments  develop  their  most  desirable  shades 
only  when  finely  groimd,  and  all  pigments,  so  far  as  our  experi- 
ence goes,  vary  their  shades  more  or  less  according  to  the  fine- 
ness of  the  grioding.  It  is  obvious,  therefore,  that  some  standard 
of  fine  grading  must  be  established  before  a  standard  of  shade  can 
be  decided  on.  The  pigments  of  paints  to  be  compared  with  the 
standard  may  or  may  not  be  brought  to  the  same  fineness  as  the 
standard,  according  to  the  information  desired  from  the  test. 

The  shade  of  pigments  is  often  so  completely  changed  by  mix- 
ing with  some  menstruum  that  no  satisfactory  results  can  ap- 
parently be  obtained  by  comparing  dry  pigments.  A  very  good 
illustration  of  this  may  be  secured  by  comparing  white  lead  and 
sulphate  of  lime  or  gypsum,  both  dry  and  ground  in  oil. 

With  some  pigments  a  change  in  shade  occurs  during  the  first 
12  hours,  after  mixing  with  the  oil,  so  that  if  the  standard  is 
mixed  and  the  comparison  made  immediately  the  same  result 
will  not  be  obtained  as  if  the  standard  is  allowed  to  stand  12 
hours  after  mixing.  As  the  principal  use  of  the  test  is  to  see 
whether  successive  shipments  of  ground  material  have  the 
standard  shade,  it  is  essential  with  these  pigments  to  mix  the 
standard  and  allow  it  to  stand  at  least  12  hours  before  making 
the  test.  We  are  unable  to  explain  the  change  in  shade  of 
the  standard  which  results  from  standing.  The  change  is  beyond 
doubt. 

The  pigment  representing  the  standard  shade  should  be  kept  in 
a  place  free  from  moisture,  and,  as  previously  stated,  should  not 
be  mixed  with  the  menstruum  until  needed  for  use.  All  attempts 
to  keep  a  standard  shade  in  any  other  way  have,  so  far  as  our 
experience  goes,  resulted  in  failure,  while  with  many  pigments 
this  method  gives  entirely  satisfactory  results-  It  is  possible  that 
some  pigments,  even  in  the  dry  condition,  will  slowly  change  in 
color;  many,  if  not  all,  certainly  will  if  mixed  with  oil  or  other 
menstruum  and  exposed  more  or  less  to  light  and  air. 

The  principal  use  of  this  method  being,  as  previously  stated,  to 
test  shipments  of  material  bought  in  the  paste  form,  and  on  definite 
specifications  as  to  projwrtions  of  pigment  and  liquid  and  as  to 
fineness  of  grinding,  a  very  large  number  of  tests  can  be  made  in 
a  day.  In  describing  the  method  an  attempt  has  been  made  to 
give  it  a  little  more  general  application. 

It  may  be  urged  as  a  defect  of  the  method  that  it  tests  the 
material  at  a  point  in  its  history  so  far  away  from  the  finished 
work  that  really  the  consumer  is  hardly  fairly  dealt  with.  But 
as  has  already  been  shown  the  materials  which  the  consumer  adds 
to  the  paint  to  enable  it  to  be  spread,  change  the  shade,  and  it 
certainly  cannot  be  fair  to  hold  the  manufacturer  responsible  for 
what  the  consumer  does  to  change  the  shade.  Moreover,  when 
testing  shipments,  as  is  seen,  the  test  i(<  applied  at  that  point  in  the 
transaction  where  the  material  passes  out  of  the  control  of  the 
producer  and  into  the  hands  of  the  consumer,  a  very  fitting  place, 
it  would  seem,  to  apply  all  tests  and  decide  all  questions  afftcting 
the  material. 

It  will  be  observed  by  those  who  make  tests  in  the  manner  de- 
scribed above,  that  the  material  to  be  tested  either  is  the  same 
shade  as  the  standard,  or  it  is  not,  and  there  is  no  means  of  ac- 
curately telling  how  near  any  given  material  is  to  the  standard 
shade,  nor  without  experiment  to  say  what  to  do  to  the  material 
under  test  to  bring  it  to  the  standard  shade.  In  other  words, 
since  commercial  materials  are  rarely  in  any  respect  exactly  what 
is  aimed  at,  and  since  with  all  materials  small  variations  from 
the  requirements  of  the  specifications  are  allowed,  it  may  seem 
that  a  method  so  rigid  as  this  one  would  be  inapplicable.  It  was 
hoped  that  the  tintometer  would  enable  this  difficulty  to  be  met 
by  making  it  possible  to  say  how  much  any  material  might  vary 
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from  standard  tsliade  and  still  be  arceptsWe.  As  already  stated' 
this  has  not  yet  l)een  found  to  be  possible.  In  actual  practice 
what  is  done  is  to  accept  shipments  that  come  very  clo!-e  to  the 
standard  and  reject  those  farther  away.  The  method  descril)ed 
above  is  extremely  delicate,  but  after  a  little  experience  is  ob- 
tained in  its  use  it  is  not  difficult  to  use  it  in  such  a  way  as  to  do 
no  injustice. 


Kill  Heating  from  the  Hot  WelL 


In  a  paper  read  before  the  New  England  Cotton  Manufactui- 
ers'  Association,  Mr.  George  W.  Weeks  described  a  novel  method 
of  heating  employed  in  one  of  the  buildings  of  the  Lancaster 
Mills.  Clinton,  Mass.  The  building  is  Ufi  feet  X  109  feet  x  74 
feet  high,  with  about  60  per  cent,  of  the  wall  area  occupied  by 
window  openings,  none  of  which  were  supplied  with  double  win- 
dows. The  heat  for  warming  the  building  is  obtained  from  the 
water  discharged  from  the  hot  well  of  the  compound  engine  that 
furnishes  the  jwwer,  while  the  air  heated  is  put  in  motion  by  the 
flywheel  of  the  same  engine.  Ttie  system  has  lieen  in  use  four 
winters.     Mr.  Weeks  says  : 

After  consulting  with  Mr.  H.  S.  Robinson  it  was  decided  to  put 
in  on  trial  his  system  of  beating  air  by  means  of  water  from  the 
hot  well  of  engine  and  add  thereto  a  small  engine  and  blower  for 
use  nights  and  Sundays  when  the  large  eneine  was  not  runniDg. 

The  ordinary  Corliss  flywheel  would  force  sufticient  air  for  this 
purpose  without  alteration  (we  find  the  air  pressure  in  one  of  our 
Corliss  wheel  pits  to  be  equal  to  1^4  inches  of  water),  but  the  wheel 
of  the  Wright  engine  used  in  the  mill  being  made  with  arms  so 
shaped  as  to  pass  through  the  air  with  the  least  resistance,  we 
found  it  necessary  to  add  "wings"  to  them.  This  wheel  is  Ki  feet 
in  diameter  and  runs  at  a  belt  speed  of  4,0(X)  feet  per  minute.  After 
the  wings  were  attached  we  obtained  a  movement  of  8,«l00  cubic 
feet  of  air  per  minute  through  the  flues  and  mill  with  aif  expendi- 
ture of  three  horse-power,  as  shown  by  the  indicator. 

Tlie  air  is  taken  mostly  from  the  basement,  where  it  enters  from 
out-of-doors  and  largely  from  the  connecting  boiler-house. 

The  heater  is  situated  in  the  air  duct  leading  to  the  flue,  and  con- 
sists of  eight  sections,  each  42  inches  high  by  28  inches  wide,  with 
an  ,\'-inch  pipes,  each  iH)  inches  long.  These  sections  are  connected 
by  pipe  with  the  hot  well,  and  so  arranged  that  the  end  covers  and 
diaphragm  causes  the  hot  water  to  How  by  gravity  through  half  of 
the  pipes  In  one  direction  and  return  through  the  other  half,  and 
then  continue  through  tM  other  sections  in  the  same  manner,  and 
discharging  where  the  air  enters,  so  that  the  air  is  always  coming 
in  contact  with  hotter  water. 

Small  pipes  were  used  in  order  to  obtain  the  largest  amount  of 
beating  surface  in  a  given  space,  but  as  we  And  we  have  more  heat- 
ing surface  than  is  needed,  it  would  have  been  better  perhaps  to 
have  used  larger  and  fewer  pipes  so  as  to  otfer  less  resistance  to  the 
passage  of  the  air. 

With  water  from  hot  well  at  115  degrees  Fahr.,  we  heat  the  air 
to  lUO  degrees  Fahr.  In  one  test  air  was  taken  directly  from  ou  of 
doors  at  a  temperature  of  M  degrees  and  sent  to  the  mill  at  107  de. 
grees,  with  water  taken  from  hot  well  at  l^i.'i' degrees  and  dis- 
charged from  heater  at  !l7}i  degrees.  We  find  in  practice  that  the 
air  is  heated  to  within  about  10  degrees  of  the  water  used. 

As  stated  before,  we  put  in  a  small  engine,  fan  and  blower  to  heat 
the  mill  before  the  large  engine  was  started,  and  to  heat  it  also 
niKhts  and  Sundays  during  the  winter.  It  would  have  been  cheaper 
to  have  put  in  steam  pipes  in  the  old  way,  and  if  one  does  not  ob- 
ject to  pipes  the  expense  of  the  extra  engine  and  blower  may  be 
saved. 

While  heating  the  mill  in  December,  before  the  large  engine  was 
started,  we  ran  the  fan  engine,  exhausting  the  steam  in  the  same 
heater.  After  the  large  engine  started  we  drove  the  fan  by  belt 
from  this  engine,  and  while  the  walls  were  still  wet,  the  mill  having 
just  l>een  completed,  we  forced  12,000  feet  of  air  per  minute  into  it, 
this  being  sufficient  to  heat  it  while  in  that  condition.  This  re- 
quired S.Hl  horse  power,  as  shown  by  indicator  on  engine.  As  soon 
as  the  "wings"  were  put  on  the  arms  of  the  flywheel  we  started 
the  air  from  that,  and,  as  stated  before,  we  heated  the  mill  with 
8,(IU0  cubic  feet  of  air  per  minute,  as  the  looms  were  nearly  all  then 
in  operation,  and  we  found  that  to  be  sutficient.  It  took  3  horse 
power  only  to  furnish  this  air  from  the  flywheel. 

We  did  not  rig  up  to  run  the  "blower"  at  a  speed  to  force  H.OOO 
feel  per  minute,  but  judging  what  it   would   take  from   the   t2,(XX) 


feet.  It  would  doubtless  require  5%  horse  power  to  force  8,000  feet, 
or  nearly  double  that  required  by  the  flywheel. 

We  find  that  it  requires  about  double  the  heating  surface  to  heat 
with  water  that  it  does  to  heat  with  steam,  but  as  water  heaters 
have  to  sustain  no  pressure,  thev  can  be  furnished  for  a  very  little 
more  than  steam  heaters  made  in  the  usual  way. 

Hot  or  cold  water  can  beshowered  into  the  duct  in  the  usual  way 
when  desired.  When  the  weather  becomes  warm  enough,  so  that 
no  heat  is  required  in  the  mill,  the  water  from  the  condenser  is 
turned  olT.  and  the  engine  flywheel  continues  to  force  the  same 
amount  of  air  through  it  for  ventilating  and  cooling,  and  for  this 
latter  purpose  we  can  turn  cold  water  through  the  pipes  in  the 
same  manner  as  water  from  tke  hot  well. 

During  the  time  this  plant  has  been  used,  it  has  required  no  re- 
pairs and  has  demonstrated  that  it  will  heat  and  ventilate  the  mill 
during  the  running  hours  with  no  expenditure  for  steam  or  power 
beyond  the  three  horse-power  added  to  the  engine  as  stated;  that 
lOO  degrees  temperature  is  sufficient  to  satisfactorily  heat  the  mill, 
and  that  the  air  can  be  heated  to  this  temperature,  with  water 
from  the  hot  well  with  no  loss  of  power,  and  our  experiments  tend 
to  show  that  it  is  more  economical  (when  the  uptakes  are  built 
into  the  walls)  to  send  a  larger  amount  of  air  at  a  lower  rather  than 
a  smaller  amount  at  a  higher  temperature.  Air  heated  to 
i)7^ci  degrees  at  heater  is  delivered  to  the  fourth  story  at  9414  de- 
grees, showing  a  loss  of  only  3,t,  degrees,  while  air  at  124  degrees  at 
the  heater  was  delivered  at  the  fourth  story  at  only  113,  showing  a 
loss  of  11  degrees.  


The  Freight-Car  Repair  Shops  of  the  Southern  Pacific   at 

Sacramento. 


The  Sacramento  Weekly  I'tiion  has  been  publishing  an  enter- 
taining series  of  shop  notes  relating  to  the  car  shops  of  the  Southern 
Pacific  at  Sacramento,  and  the  last  one  gives  the  following  facts 
regarding  the  freight-car  repair  shops: 

"The  shop  itself  is  located  at  the  extreme  northern  part  of  the 
works,  and  extends  from  a  point  at  about  Third  street  to  the  river 
front.  It  is  the  largest  and  most  important  of  its  kind  on  the  Pa- 
cific system. 

"All  cars  requiring  heavy  repairs  or  rebuilding  are  sent  here, 
w  here  they  undergo  a  thorough  inspection,  and,  if  it  be  found  ad- 
viijable,  are  again  placed  in  serviceable  condition.  If,  on  the  other 
hand,  they  be  found  unfit  for  further  service,  owing  to  age  and  de- 
cay, or  from  being  in  a  badly  damaged  condition,  the  car  is  torn  to 
pieces,  the  trucks  laid  aside  for  future  use  on  another  car,  the  iron- 
work assorted  and  the  woodwork  otherwise  disposed  of,  usually 
being  used  for  fuel. 

"In  ibis  shop  are  repaired  and  rebuilt  about  700 cars  monthly,  or 
8,400  during  the  year.  The  amount  of  material  used  monthly  is  es- 
timated at  about  00  carloads,  which  includes  lumber  for  the  floors, 
roofs  and  sheathing,  timlier  for  the  sills  and  bolsters,  and  the  iron- 
work used  in  the  construction  and  repair  of  cars. 

"Many  of  the  cars  turned  out  are  painted  all  over,  and  in  such 
cases  the  old  tedious  process  of  Itrush  work  is  relegated  to  a  back 
seat,  and  the  labor  iierformed  by  means  of  an  air  machine.  A 
vessel,  not  unlike  an  ordinary  sprinkling  can  in  appearance, 
though  considerably  smaller,  is  so  arranged  that  the  air,  which  is 
procured  from  pipes  distributed  throughout  the  shops  by  a  system 
of  pipes,  is  forced  under  heavy  pressure  into  an  opening  in  the 
nozzle  of  the  paint  tank,  which  has  been  tilled  with  paint,  thereby 
forming  a  vacuum  and  drawing  out  the  paint  through  a  small 
valve  with  great  foice,  so  that  it  reaches  the  car  in  the  form  of  a 
tine  spray,  penetrating  the  wood,  thus  turning  out  a  clear,  even 
and  satisfactory  piece  of  work. 

"Some  idea  can  be  realized  of  the  rapidity  by  which  this  little 
'pneumatic  gun'  does  its  duties,  when  a  flat-car  can  be  given  a 
coat  in  about  five  minutes  and  a  box-car  in  25  minutes,  when 
handled  by  one  who  understands  how  to  manipulate  it.  The  car  is 
then  numbered,  lettered  and  stenciled,  and  is  again  ready  for  the 
road. 

"Almost  all  work  done  at  this  shop  is  conducted  under  the 
'  piece  rate  system,' which  has  proven  to  be  entirely  satisfactory 
both  with  the  employees  and  the  companv,  as  the  rates  are  always 
fixed  so  that  the  mechanic  need  do  but  a  fair  day's  work  for  a  cor- 
respondingly fair  daj's  pay. 

"As  previously  stated,  a  large  amount  of  work  is  done  at  this  shop, 
as  everyone  will  understand,  when  it  is  considered  that  each  month 
al)outt)50  sills  and  1)00  draft  timbers  are  used,  120  floors  laid,  TO 
roofs  and  about  35U  California  couplers  applied. 
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During  the  month  Just  passed,  31  carloads  of  'scrap"  were  taken 
from  the  repair  shop. 

"This  department  is  under  the  direction  of  C.  A.  Phipps,  and  he  is 
ably  assisted  by  his  corps  of  under-furenien,  and overtheentire car- 
repair  plant  is  Master  Car  Builaer  Benjamin  Welch,  upon  whom 
the  mechanics  and  laborers,  in  the  fullness  of  their  admiration,  love 
and  respect,  have  conferred  the  title  'Uncle  Ben.'  " 


Annual  Convention  of  the  Master  Car  and  Locomotive 
Painters'  Association. 


The  twenty-seventh  annual  meetinz  of  the  Master  Car  ard  Loco- 
motive Painters'  Association  will  be  held  in  New  York  City  on  the 
yth,  10th  and  11th  days  of  September,  IHOti,  conveninK  at  10  o'clock 
A.  M.  on  Wednesday,  the  9th,  at  the  Park  (Fourth)  Avenue  Hotel, 
which  has  been  chosen  as  the  oflicial  headquarters  of  the  associa- 
tion. The  local  committee  of  arran^tements  has  secured  a  special 
rate  of  $3  per  day,  American  plan,  and  those  who  expect  to  attend 
the  convention  are  requested  to  e^'gage  rooms  at  an  early  day, 
stating  length  of  time  the  room  is  wanted,  and  to  avoid  any  dis- 
appointment, those  engaging  rooms  should  request  the  proprietors, 
Wm.  H.  Earle  &  Sou,  to  send  them  the  number  and  location  of 
room. 

The  list  of  subjects  to  be  considered  is  as  follows: 

I.  The  application  of  compressed  air  in  burning  olf  cars. 

t.  The  cause  and  prevention  of  the  flatting  of  varnish  on  coaches 
and  engines. 

3.  Is  it  advisable  to  paint  locomotive  jackets,  either  planished 
iron  or  black  steel  \  If  so,  which  is  the  best  and  most  economical 
method  t 

4.  Kssay  "  Painting  Galvanized  Iron." 

.5.  Can  a  coach  be  painted  to  meet  the  necessary  requirements 
with  four  coats  of  paint,  or  as  otherwise  termed,  the  enamel  proc- 
ess and  retain  the  same  general  appearance  and  durability  as 
when  painted  under  heretofore  prevailing  methods  :" 

6.  Tns  practical  painting  of  a  locomotive. 

7.  Essay.  Is  it  good  policy  to  house  passenger  cars  at  terminals  ? 
If  so,  can  our  companies  afford  it  ? 

8.  Which  is  the  best  method  o'  painting  superheated  parts  of 
locomotives,  viz.,  dome  casings,  cylinders,  steam  chests  and  exten- 
sion fronts  J 

9.  Which  is  the  most  economical  and  durable,  a  sandpaper  or  a 
pumice  stone  surfacer  ? 

10.  Spontaneous  combustion  in  the  railway  paint  shop.  Its  cause 
and  prevention. 

II.  Report  from  Committee  on  Tests. 


The  Mileage  of  Chilled  Cast-iron  Wheels  in  Freight  Service. 

The  great  improvements  made  in  chilled  iron  car  wheels  in  re- 
cent years  is,  in  a  manner,  exemplified  in  their  increased  mileage. 
Notwithstanding  the  greater  weights  carried  on  them  the  mileage 
is  much  greater  now  than  it  was  10  or  l.j  years  ago.  and  there  is  a 
good  prt>9pect  that  the  tirst-clas-s  whetrls  put  into  service  at  tht 
present  time  will  maintain,  if  they  do  not  add,  to  the  reputation 
of  such  w  heels. 

To  those  who  have  not  followed  the  mileage  records  closely 
there  is  much  of  interest  in  the  following  statement  showing  the 
service  of  chilled  iron  freight-car  wheeN  on  the  Chicago,  Milwau. 
kee  &  St.  Paul  Railway,  and  kindly  furnished  by  Mr.  J.  N. 
Barr,  Superintendent  of  Motive  Power: 

CHICAGO,  MILWAUKEE  &  ST.  PAII.  BAILWAY  COMPANY. 

Office  SuperiDtendcnt  Motive  Cower.  -     . 

Statement  showiog  service  of  {reiicht-car  wlieels. 
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yearly  mileage  of  the  cars.  This,  of  course,  does  not  give  accu- 
rate results  for  any  particular  year,  but  does  give  a  definite  and 
correct  coinparison  when  extending  over  a  period  of  years,  so 
that  the  figures  really  show  the  average  mileage  of  all  wheels  re- 
moved for  any  cause  whatever. 

It  will  be  noticed  that  in  the  last  six  years  the  average  mileage 
of  the  wheels  removed  fluctuates  from  over  133,000  to  more  than 
190,000,  while  in  previous  years  it  never  reached  100,000  miles. 
Another  striking  feature  of  the  table  is  the  sudden  rise  in  average 
mileage  between  the  years  1889  and  1*90.  This  we  are  not  able 
to  explain  fully,  but  it  might  l>e  stated  as  in  part  explaining  the 
sudden  rise  and  the  higher  average  mih age  alter  1!:<90  than  before 
that  date  that  since  the  date  mentioned  a  very  large  percentage 
of  the  wheels  in  service  were  cast  in  contracting  chills.  But 
whatever  may  be  the  cause  or  causes  which  have  operated  to  in- 
crease the  average  mileage  of  cast-irou  wheels,  the  result  is  most 
gratify irg  and  is  not  confined  to  any  one  road.  The  figures  speak 
well  for  the  continued  use  of  such  wheels  under  tlie  constantly- 
increasing  freight  loads. 

It  doubtless  will  be  a  surprise  to  many  to  know  that  the  average 
life  of  a  good  cast-iron  wheel  in  freight  service  is  more  than  15 
years  and  that  some  of  them  even  run  for  20  years.  Yet  such  is 
the  fact  and  more  than  one  road  can  testify  to  it.  In  a  discussion 
at  the  recent  M.  C.  B.  convention  one  member  mentioned  this 
long  life  of  cast-iion  wheels,  and  doubtless  others  could  furnish 
additional  evidence  of  their  durability. 


The  column  headed  '•  average  mileage  "  is  obtained  by  dividing 
the  total  car  mileage  on  the  road  during  the  year  by  the  number 
of  wheels  removed.  For  instance,  if  10,0()0  wheels  are  in  service, 
and  1,000  are  removed  each  year,  the  average  length  of  service 
would  be  10  years,  and  the  average  mileage  would  be  10  times  the 


The  Introduction  of  Our  Sn^^eering  Practice  in  the  South 

-..    :;-:■■;•,  :   .American  Republics.  .    .,       :  ^ 

In  the  last  ten  or  fifteen  years  several  spasmodic  attempts  have 
been  made  by  American  manufacturers  to  build  up  a  foreign 
trade  in  their  products,  and  signs  are  not  wanting  at  present  of  a 
greater,  more  widespread,  and  (what  is  of  greater  significance)  a 
decidedly  more  systematic  effort  that  is  t>eing  exerted  in  this  di- 
rection. The  organization  of  a  national  association  of  manufac- 
turers, one  of  whose  objects  is  to  further  the  foreign  trade  in 
American  manufactures,  and  the  visit  of  a  committee  of  its  lead- 
ing members  to  South  America  to  look  over  the  field  thete,  are 
indications  of  the  iut<irest  which  manufacturers  in  this  country 
are  taking  in  foreign  markets. 

Another  important  project  and  one  that  should  command  the 
attention  of  manufacturers  of  all  kinds  of  railway  supplies,  ma- 
chinery, machine  tools  and  materials  for  the  construction  of 
roads,  docks,  bridges,  buildings,  etc..  is  that  which  the  well-known 
firm  of  Flint,  Eddy  &  Company,  of  New  York,  are  now  under- 
taking. This  firm  has  l)een  engaged  for  years  in  the  introduction 
of  constructive  materials  made  in  the  United  States  into  the 
other  countries  on  the  American  Continent,  and  some  of  the 
largest  orders  placed  in  this  country  by  South  American  parties 
have  been  given  through  their  agency  and  largely  as  a  result  of 
their  well-directed  efforts.  Believing  that  the  time  has  com« 
when  a  larger  part  of  the  trade  with  these  countries  can  be  ob- 
tained by  reliable  firms  in  the  United  States,  they  are  preparing 
to  represent  a  greater  number  of  manufacturers  and  builders  of 
all  kinds  of  machinery  and  engineering  i^upplies,  and  expect  to 
place  in  the  hands  ol  (XMsible  purchasers  an  amount  of  informa- 
tion about  machinery  and  materials  obtainable  here,  that  will 
facilitate  and  increase  the  business  with  this  country.  ',-^  U  .. 

One  of  the  methods  to  be  employed  in  presenting  this  informa- 
tion to  foreign  purchasers  is  the  publication  of  a  book  of  informa- 
tion, copies  of  which  will  be  distributed  among  mechanical  and 
civil  engineers  in  responsible  positions,  managers  ot  important 
enterprises  and  others  who  are  or  may  soon  become  purchasers  of 
machinery  or  material.  Thus  valuable  work  is  now  being  com- 
piled and  will  contain  fully  one  thousand  pages  about  9  inches  by 
12  inches  in  size.  The  reading  matter  on  each  page  will  t)e  ar- 
ranged in  three  columns,  one  in  Spanish, one  inPorluguese  and  the 
other  in  English.  The  scope  of  the  work  can  be  judged  from  the 
general  divisions  under  which  the  information  is  grouped,  which 
are  as  follows  :  Railroads,  Lake  and  River  Navigation,  Public 
Works,  Electrical  Appliances,  Special  Industries  (which  will  prm- 
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cipally  comprise  ice-tnaking  macbioery  and  sugar-making  ma- 
chinery). These  general  divisions  are  sub-divided  until  they  in- 
clude in  systematic  arrangement  everything  needed  in  the  con- 
struction, operation  and  maintenance  of  works,  structures  or  in- 
dustries suggested  in  the  general  divisions  of  the  book. 

The  information  given  in  each  case  will,  as  far  as  possible,  con- 
sist in  specifications  of  materials,  descriptions  and  illustrations 
of  machinery,  advantages  of  same,  prices,  weights  assembled, 
weights  as  packed  for  shipment,  etc. ,  all  weights  and  measure- 
ments given  in  both  the  English  and  metric  systems,  and  the 
whole  so  arranged  as  to  give  the  reader  an  accurate  knowledge 
of  what  is  obtainable  in  the  markets  of  the  United  States,  as  well 
as  furnishing  him  an  outline  of  the  best  practice  in  this  country. 
A  person  consulting  the  book  will  thus  be  able  In  many  cases  to 
place  his  order  without  a  disheartening  amount  of  correspond- 
ence and  cabling  for  information,  with  its  attendant  delay  and 
expense.  As  the  book  illustrates  and  describes  only  the  best,  it 
will  also  be  a  testimonial  to  the  excellence  of  American  manu- 
factures, and  being  printed  in  a  language  the  intending  pur- 
chaser can  understand,  should  help  him  wonderfully  and  should 
open  the  way  for  a  profitable  and  satisfactory  business. 

The  compilation  of  this  book  is  in  charge  of  Mr.  Emilio  Del 
Monte,  a  civil  engineer,  who  has  spent  much  time  in  Cuba 
and  South  America  and  is  thoroughly  conversant  with  the  re- 
quirements of  those  for  whom  the  book  is  intended,  and  when  it 
is  published  he  will  go  to  those  countries,  and  possibly  to  South 
Africa  also,  in  the  interests  of  Messrs.  Flint,  Eddy  &  Company. 

That  such  a  reliable  and  well-informed  firm  should  be  making 
such  extensive  preparations  for  an  enlarged  business  with  foreign 
countries  certainly  speaks  well  for  the  prospects  of  American 
manufacturers  in  those  markets.  Familiar  as  they  are  with  all 
the  cotiditions  of  trade  in  those  countries,  they  would  hardly  en- 
gage in  such  an  enterprise  without  every  reasonable  assurance  of 
ultimate  success.  To  those  who  are  desirous  of  finding  a  market 
in  the  countries  mentioned  there  is  thus  afforded  an  excellent 
opportunity.  The  firm  in  the  course  of  its  successful  career  has 
attained  a  high  standard  in  the  opinions  of  those  with  whom  i' 
has  done  business,  and  its  knowledge  of  business  methods  in  the 
countries  into  whose  markets  it  enters  American  goods  are  both 
factors  that  jjoinl  toward  success  in  the  present  undertaking. 

They  manifestly  need  the  hearty  co-operation  of  American 
manufacturers  and  builders,  and  we  think  this  will  certainly  be 
given  them.  Our  manufacturers  not  only  need  other  markets 
than  those  at  home,  but  they  realize  keenly  as  the  result  of  indus- 
trial events  in  this  country  during  the  la&t  three  years  that  a 
foreign  trade  of  considerable  dimensions  will  help  them  to  keep 
their  business  going  with  more  re^Hlarity  and  profit  than  where 
they  are  dependent  on  the  home  market  alone.  Skilled  labor  and 
inventive  genius  have  done  so  much  for  American  industries 
that  the  result  of  a  competition  with  other  nations  in  foreign 
markets  cannot  be  otherwise  than  successful.  Messrs.  Flint, 
Eddy  &  Company  have  offices  at  66  and  68  Broad  street.  New 
York  City,  and  will  cheerfully  give  information  to  those  desiring  it. 


CONSTRUCTION  AND  MAINTENANCE   OF  RAILWAY 
CAR  EaUIFMSNT. 


It  is  proposed  to  establish  iron  and  steel  works  in  Japan,  and 
the  Imperial  Diet  has  approved  of  an  appropriation  of  about  a 
million  sterling  for  that  purpose.  The  estimated  output  of  the 
works, which  are  likely  to  be  in  full  working  order  in  about  three 
years'  time,  is  60,000  tons  per  annum;  which  total  is  to  be  gradu- 
ally increased  as  the  works  develop.  The  product  is  to  be  di- 
vided into  35,000  tons  of  Bessemer,  VO. 000  tons  of  Siemens-Martin, 
4,.50O  tons  of  wrought  iron,  and  .500  tons  of  crucible  steel. 
This  enterprise  is  being  undertaken  with  great  deliberation ,  and 
there  can  be  little  doubt  of  its  complete  success.  In  the  near  fu- 
ture it  is  probable  that  Japan  will  not  only  be  able  to  supply  its 
own  wants  for  iron  and  steel,  but  may  have  a  superfluity  that 
can  be  shipped  to  other  countries.— />idH«frie«. 

The  Association  of  Superintendents  of  Bridges  and  Buildings 
will  hold  their  annual  convention  in  Chicago,  on  October  20,  21 
and  22,  and  have  made  arrangements  with  the  Loland  Hotel, 
comer  of  Jackson  street  and  Michigan  avenue,  for  the  accommo- 
dation of  the  membera. 


BY  OSCAB  ANTZ. 

(Continued  front  page  105.) 

FREIGHT  TRUCKS. 

One  of  the  principal  points  in  which  American-built  cars  differ 
from  those  of  other  countries  is  in  the  manner  of  supporting  the 
car-bodies  on  the  wheels.  On  foreign  cars  the  journal  boxes  on 
the  axles  usually  work  In  pedestals  or  other  contrivances  attached 
rigidly  to  thecar-body,  thereby  always  keeping  the  centers  of  the 
axles  at  right  angles  with  the  center  line  of  the  car;  the  lost  mo- 
tion in  the  bearings  and  boxes  and  the  sideplay  of  the  wheels  on 
the  track  are  depended  upon  to  allow  the  car  to  move  around 
curves.  On  American-built  cars  the  body  is  generally  carried  on 
two  independent  trucks,  each  of  which  is  supported  by  two  pairs 
of  wheels  and  axles;  the  body  is  not  rigidly  connected  to  the 

rucks,  but  merely  rests  on  them  at  their  centers,  leaving  them 
free  to  adjust  themselves  to  suit  variations  in  the  surface  and 
line  of  the  track. 

The  trucks  are  without  doubt  the  most  important  part  of  a  car 
when  its  safe  running  on  the  track  is  considered,  and  as  certain 
parts  of  them  are  subjected  to  considerable  wear,  even  in 
ordinary  service,  it  is  of  the  utmost  importance  to  have  these 
parts  made  so  that  they  can  be  readily  replaced  whether  on  the 
home  road  or  on  foreign  lines.  This  fact  was  recognized  early 
in  the  existence  of  the  M.  C.  B.  Association  and  standards  were 
prescribed  for  these  parts,  which  have  been  adhered  to  more 
closely,  perhaps,  than  any  of  the  other  M.  C.  B.  standards. 

■         ;•_    .  WHEELS  AND  AXLKS.  ..   ■ 

Naturally  tbe  wheels  and  axles  received  considerable  attention . 
While  it  would  hardly  be  policy  to  recommend  an  absolute  stan- 
dard for  a  wheel,  still  the  diameter  of  33  inches  is  now  almost  all 
over  this  country  recognized  as  the  proper  size  of  a  freight-car 
wheel ;  the  shape  of  the  tread  or  part  which  rests  on  the  rail,  the 
thickness  and  shape  of  the  flange,  as  well  as  the  location  of  the 
wheels  when  mounted  on  the  axle,  have  been  adopted  as  stan- 
dards. 

Freight-car  wheels  are  usually  made  of  cast  iron  of  the  so- 
called  double-plate  type,  with  a  chilled  tread,  and  specifications 
have  been  drawn  up  for  these,  which  are  recommended  by  the 
M.  C.  B.  Association  as  good  practice,  as  they  are  based  on  the 
results  of  many  experiments  and  deductions  obtained  from  prac- 
tice. The  u^ual  weight  of  a  cast  wheel  for  cars  of  60,000  pounds 
capacity  is  about  600  pounds.  Wheels  of  other  material  than 
cjst  iron  are  used  somewhat,  but  to  no  large  extent  in  freight 
service — these  wheels  generally  being  provided  with  independent 
tires  of  steel. 

Two  sizes  of  axles  have  been  adopted,  one  for  cars  of  40,000  to 
50,000  pounds  capacity,  and  one  for  those  of  60,000  pounds.  The 
length  between  centers  of  journals  is  tbe  same  in  both,  viz., 
6  feet  3  inches;  the  size  of  the  journal  of  the  smaller  one  is  3f 
inches  diameter  and  7  inches  long,  that  of  the  larger  one  4^ 
inches  diameter  and  8  inches  long,  t'le  other  parts  of  the  axles 
being  in  proportion.  The  weights  are  about  400  pounds  for  the 
smaller  one  and  500  pounds  for  the  larger. 

Attempts  liave  been  made  in  recent  years  to  increase'the  size  of 
of  the  smaller  journal  to  4  inches  in  diameter,  but  this  change 
has  not  been  officially  adopted. 

The  sizes  of  an  axle  and  other  parts  of  tbe  running  gear  for 
cars  of  80,000  pounds  capacity  are  at  present  under  consideration 
by  the  association. 

Axles  are  made  of  both  wrought  iron  and  steel  and  each  metal 
has  numerous  advocates,  and  it  would  be  presumptuous  to  say  that 
either  is  the  better  metal.  Steel  of  a  good  quality  is  perhaps  the 
stronger  and  is  less  liable  to  have  inherent  defects  in  the  shape  of 
hard  spots,  seams,  etc.,  but  it  is  the  experience  of  many  roads  that 
steel  axles  are  more  liable  to  heat  and  occasionally  break  without 
apparent  cause. 

joi;rnal  box  and  contained  parts.  .''.-. .  'r  :"  ' 

The  journal  box  and  contained  parts,  viz.,  journal  bearing  and 
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key,  for  both  sizes  of  journal,  and  also  the  general  outline  of  a 
journal  box-lid  which  answers  for  both  sizes  of  box,  have  been 
adopted  as  standards  :  as  all  of  these  parts,  as  well  as  the  wheels 
and  axles  are  published  each  year  in  the  Proceedings  of  the  M. 
C.  H.  Association,  they  will  not  be  reproduced  here. 

BiaiD  TRUCKS.  V   i      : 

The  distinctive  American  truck  is  the  diamond  truck,  so-called 
from  the  shape  of  the  framework  connecting  the  two  journal 
boxes  on  the  corresponding  ends  of  the  two  axles  of  the  truck. 
Thtre  are  two  of  these  frames  connected  together  by  a  crossframe 
which  supports  the  bolster  on  which  the  car- body  rests.  The 
bolster  rests  on  top  of  springs  which  are  either  supported  directly 
by  the  crossframe,  thereby  allowing  no  lateral  motion  of  the 
twister  with  respect  to  the  truck  frame,  or  else  the  springs  rest  on 


a  platform  which  is  suspended  by  hangers  from  the  crossframe. 
and  allows  a  certain  amount  of  lateral  motion  of  the  bolster, 
Tills  difference  gives  us  two  distinct  styles  of  trucks,  the  so-called 
rit^Ul  and  the  swing-motion. 

Rigid  trucks  are  now  almost  universally  used  under  heavy  cars 
in  this  country,  as  their  construction  is  stronger  and  their  first  cost 
and  maintenance  are  less  than  with  the  swing  motion  style:  a 
large  part  of  the  lighter  cars  also  use  this  style  of  truck,  of  a 
lighter  construction.  Trucks  of  other  than  the  diamond  style 
have  been  under  freight  cars,  and  since  the  introduction  of  pressed 
steel  in  car  construction  several  new  types  have  been  put  on  the 
market,  which  will  be  considered  later. 

Figs.  39,  40  and  41  represent  a  rigid  diamond  truck,  which  can 
1«-  considered  as  a  good  example  of  modern  practice,  the  bolsters 
and  springs  being  omitted,  as  these  will  be  shown  by  themselves. 

The  wheels  A  A  are  mounted  by  means  of  hydraulic  pressure  on 
the  axles  BB,  the  journals  on  the  ends  of  these  run  in  journal 
l)earing8  CC,  which  are  held  in  the  journal  boxes  DD  by  the  keys 
f'E.  The  journal  is  lubricated  by  oil  or  grease  held  in  suspension 
liy  wool  or  cotton  waste,  with  which  the  lower  part  of  the  journal 
Ixix  is  filled;  wooden  dust  guards  FF,  which  are  inserted  in  a  slot 
ill  the  back  of  the  box,  and  covers  GO  on  the  front  prevent  dust 


■  .-:"    ■^■^'    ■?_■  Fiir.  41.        .■■-:'':;."•".'•':■     ■;-..;■; 

rising  from  the  roadbed  from  entering  the  box  and  causing  the 
J  'urnals  to  heat. 
Connecting  the  journal  boxes  on  each  pide  of  the  truck  are  the 
rchbars  HH.  the  inverted  archbars // and  the  tie  bars  JJ,  all 
'I  which  are  secured  to  each  box  by  two  li-inch  journal  box 
'"Its  KK.  These  bolts,  as  well  as  all  the  other  bolts  of  the 
!  ruck,  should  be  provided  with  double  nuts  or  some  other  means 
"  f  securing  the  mit«  against  working  off  the  bolts,  which  they 
;ire  very  liable  to  do  on  account  of  the  constant  jar.    The  in- 


verted archbar  is  turned  up  at  its  ends,  forming  lugs  against 
which  the  upper  archbar  is  fitted.  Archbars  vary  more  or  less  in 
cross-section,  and  attempts  to  have  them  standardized  by  the 
Master  Car  Builders'  Association  have  not  been  successful.  The 
width  of  4  inches  is  generally  adopted  for  60.0()0-pound  cars,  but 
the  thicknesses  vary;  those  shown  can  be  considered  good  prac- 
tice. The  wheel  base  or  distance  between  centers  of  axlee  is 
generally  5  feet  or  5  feet  2  inches. 

To  obtain  trucks  of  various  heights  from  rail  to  center-plate, 
with  as  few  changes  as  possible,  such  as  would  be  desirable  for 
the  sake  of  adhering  as  nearly  as  possible  to  one  standard,  on  a 
road  having  cars  which  vary  in  the  vertical  distance  from  center- 
plate  to  drawbar  center,  the  offset  of  the  archbars  can  be  varied 
to  suit  these  heights,  the  total  distance  at  the  center  being  always 
the  same;  and  this  can  be  done  without  making  any  other 
changes  whatever.  This  is  done  to  quite  some  extent  in  practice, 
there  being  cases  in  which  the  upper  arch-bar  is  made  entirely 
straight,  and  others  where  the  tie-bar  is  arched  up  at  the  center. 

Separating  the  upper  and  the  inverted  arch-bars  near  their  cen- 
ters are  the  two  column  guides  LL  which  are  secured  to  the  arch- 
bars by  the  l^-inch  column  boltc  MM,  and  to  the  spring  plank  by 
two  {-inch  bolts  passing  through  both  columns  and  through  the 
spring  plank.  Column  bolts  should  be  made  with  a  fillet  under 
the  head,  and  to  avoid  counterboring  the  arch-bar  for  this  fillet, 
which  would  weaken  the  bar,  a  thin  malleable  washer  can  be 
placed  under  the  head  with  the  space  for  the  fillet  cast  in  it.  The 
column  guides  preserve  the  distance  between  the  arch-bars  and 
also  act  as  guides  for  the  truck  bolster,  and  prevent  it  from  mov- 
ing laterally,  leaving  it  free  to  move  vertically. 


Fig.  40. 

The  spring  Jplank  A'.V  connects  the  arch  bars  of  the  two  sides 
of  the  truck  and  is  bolted  to  the  column  guides  by  the  two  i  inch 
bolts  mentioned  and  also  to  the  lower  arch  and  tie  bars  by  one  f 
inch  bolt,  a  ca-sting  OO  being  introduced  to  fill  up  the  space  be- 
tween the  flanges  when  a  channel  bar  is  used  with  the  flanges 
turned  down.  The  spring  plank  acts  as  the  support  for  the  bols- 
ter springs,  and  in  the  earlier  cars  was  nuide  of  wood,  hence  its 
name.  Spring  planks  are  now  usually  made  of  channel  bars, 
the  one  shown  being  12  incbes  wide.  There  is  no  common  cus- 
tom in  placing  the  bars,  in  regard  to  having  the  flanges  up  or 
down,  both  methods  being  practiced,  and  there  is  probably  very 
little  difference  in  the  end.  Spring  planks  have  recently  been 
made  of  pressed  steel  of  the  general  shape  of  the  channel  bar. 

The  weight  of  the  metal  in  the  trucks  of  an  ordinary  freight 
car  is  far  in  excess  uf  the  weight  of  all  the  balance  of  the  metal 
in  the  car,  and  attempts  have  been  made  of  late  to  reduce  this 
weight  to  some  extent.  This  is  accomplished  by  making  the 
castings  of  malleable  iron,  instead  of  cast  iron,  whereby  they 
can  be  lightened  up  probably  one-half,  and  as  the  cost  of  malle- 
able iron  is  about  twice  that  of  cast  iron,  the  cost  of  the  car  is 
not  materially  increasea.  Pressed  steel  is  also  used  somewhat 
for  certain  parts,  whereby  they  can  be  lightened  even  more  yet. 


In  the  rotating  tests  of  cylindrical  shafts  conducted  at  the 
Watertown  Arsenal  it  is  said  that  all  steels  as  yet  experimented 
with  have  failed  under  a  fiber  stress  not  exceeding  40,000  pounds 
per  square  inch,  with  a  total  number  of  repetitions  of  from  four 
to  seven  millions  for  high  steels.  ,  .;  ^       ,    ,  ,        ;  0- 
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Mogul    Freight   Locomotive    With    20   by    36-Inch    Cylinders— Maine    Central    Railroad. 
Built    by   the   Schenectady    Locomotive    Works. 


Mogul  Freight  Locomotive  for  the  Maine  Central  Railroad. 

We  are  indebted  to  the  Schenectady  Locoraolive  Works  for  the 
photograph  from  which  was  made  the  accompanying  engraving 
of  one  of  the  mogul  engines  recently  built  by  the  firm  for  the 
Maine  Central  Railroa<l.  Tliere  were  five  of  these  engines  in  the 
order,  and  Ihey  were  built  to  conform  to  sjpecifications  furnished 
by  Mr.  Amos  Pillsbury,  Superintendent  of  Motive  Power  of  the 
road.  The  boiler  is  of  the  extended  wagon-top  type,  and  carries 
190  pounds  pressure.  It  has  a  large  grate  and  ample  heating 
surface,  and  is  proving  to  be  an  excellent  steamer.  The  en- 
gine has  the  full  deck  common  to  the  crdinary  einht-wheeled 
engine,  thus  securing  a  convenient  arrangement  of  levers  and 
valves  in  the  cab — a  matter  which  the  men  appreciate.  The  pis- 
tons have  their  rods  extemled  through  the  front  cylinder  heads. 
a  practice  that  is  gaining  in  favor,  as  it  is  found  that  the  saving 
in  wear  in  the  cylinders  of  large  engines  is  considerable.  Tlie  en- 
gines have  6a  inch  driving  wheels,  and  20  by  2(i-iLcii  cylinders, 
proportions  which  will  make  a  satisfactory  and  economical  freight 
engine.  The  use  of  comparatively  large  drivers  on  freight  en- 
gines is  a  move  in  the  right  direction. 

From  the  specifications  we  take  the  following  particulars  : 
General  Dimetisions. 

Gase 1  feet  8!^  inchea 

Fuel Bituminous  coal 

Weight  in  wcrlciDK  order 136,H00  poUDds 

on  (Irivera IlT.ClM)  pounds 

Wbeel  base,  oriviiiK U  teet  6  inches 

"       "     ridid 14  feet  6  inches 

'•      Total 22  feel  3  inches 

Cylinders. 

Diam.  of  cylinden 30  inche.t 

Stroke  of  piston    i<i  inches 

iliam.  of  piston  rod Scinches 

Kind    "        "    packinK Dunbar 

rod  pack IQK U.  S.  Metallic 

Size  of  steam  ports 18  inches  by  m  inches 

'■    ■'  exhauet  " IS  inches  by  A  inches 

"    "bridges    "    !^  inches 

Falres. 

Kind  of  slide  valves Klchardson  balanced 

Greatest  travel  of  s  ide  valves H'^  inches 

Uutside  lap         flinches 

Inside      "  "       "       "       ,',  inch 

Lead  of  valves  in  full  Kear  i'.  inch 

Kind  of  valve  stem  packing U.  8.  Metallic 

IVheelx.  Etc. 
Olameter  Of  drivioK  wheels  ontaide  of  tin 63  inches 


Driving  box  materi'il >^teeled  cast  iron 

Diameter  and  length  of  driving  journals... 8M  inches  diameter  by  11  incliei 
••  "  •'       "  main  crank  pin  journals 

H  inches  diameter  by  6  locbet 
"  "  "      "  Bide  rod  crank  pin  journalH 

Main  6Vi  inchns  diameter  by  5^  inchei  F.  &  B.  IS 
inches  diameter  by  3^  inches. 

Engine  truck,  kind Two-wheel,  swing  bolster 

journals 6  inches  diameter  by  lU  incliei 

Diameter  of  engine  truck  whoela :c 

Kind  "        •'  ••  •'         Krupp  No.  3  wheel.    Tire  3^  inches  I'V 

5W  inches,  held  by  retaining  rings. 
Boiler. 

Style Extended  wagon  lop 

Uutside  diameter  of  flrsi  ring 62H  inches 

Working  pressure 19u  pounds 

Material  of  h>trrel  and  outside  of  firebox CarlM>n  steel 

Thickness  of  plates  ;n  barrel  and  outside  of  firebox 

H  inch,  *^  inch.  %  inch,  U  inch  and  ,'«  inih 
Horizontal  seams..  .Butt-joint,  sextuple  riveied,  with  welt  strip  inside  and 
outside. 

Circumferential  seams Double  riveted 

Firebox,  length 96A  inches 

width   WX     ' 

Firebox,  material  Cacbon  sled 

plates,  thickness. 

Sides,  ,",  inch;  back,  ,•,  Inch;  crown,  9i'inch;  tube  sheet,  Vilnch 
water  space..   .    .Front,  4  inches;  S'des,  Smnches:  back,  4  in.:hes 

■'        crown  staying Ran  ml  ftays.  1  inch  diameicr 

"         staybolts  Taylor  iron,  ^  inch  and  1     *" 

Tubes,  mater.al Charcoal  iron.  No.  12  W .  G. 

number  of 3.0 

diameter S  inches 

length  over  lu()e  sheets  12  feet 

Fire  brick,  supported  on Water  tiihes 

Heating  surface,  tubes 1,998  64  BQuare  ftel 

water  tubes 80  51 

"         firebox 15o.03 


"  *»  Total .2.172.18      ■"         " 

Orate  "         28.96       " 

"     style Rocking,  with  dump  plutet 

Boiler  supplied  by Two  Hancock  ianpirators.  Type  D.,  Nu.  U 

Tender, 

Weight,  empty 37,800  pound* 

Wheels,  number  of 9 

"       diameter ffl  inclii'S 

Journals,  diaiiiclerand  length 4m  inches  diameter  by  8iacho4 

Wheel  base 14  feet  8  inclii'S 

T<<nder  frame eViinches  by  4  Inches  by  9^  inch  tnifle  iron 

fucks 4-wheeL,  channel  iron,   M.C.  8t.\le 

Water  capacity 4,()00  IJ.  S.  italUins 

Coal  ■•         8(J,iiflU  pounds)  toni 

Total  wheel  base  of  engine  and  tender    47  feet  TU  Incli'S 

"      length  56  feet  5H  inch'M 

The  engines  are  fitted  with  the  Westinghoase-American  brake  on  M 
drivers,  tender  and  for  train,  two  Sinch  Ashton  safety  valves-one  muill  J 
and  one  open  pop,  Asbe»to-<  cement  boiler  I  igging.  Trojan  coupler  on  pil  i' 
and  rear  of  tender.  National  Hollow  Brake  Heams,  with  Lappin  flanif' •! 
shoes,  and  No.  3  Crosby  6  inch  Chime  whistle. 

The  engines  have  lieen  in  service  long  enough  to  demon-strate 

that  their  operation  is  excellent  and  that  they  are  very  light  I'H 

fuel. 
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Transmission  and  Application  of  Power  to  Machine  Tools.* 

Tlie  years  1866  to  1873  saw  a  large  number  of  stationary  riveters 
sunesgfully  introduced,  and  the  success  of  the  hydraulic  system 
flrtiily  established.  Flanging  and  stamping  presses  and  hydraulic 
shears  were  also  introduced  in  considerable  numbers  during  this 
period.  In  1871  the  portable  riveter  was  designed  and  patented  by 
ihe  author.  The  manufacture  of  this  entirely  novel  type  of 
machine  tool  was,  however,  declined  by  several  engineers,  includ- 
iii;:  those  who  had  been  so  successful  with  bis  stationary  machines, 
as  visionary  and  impracticable.  The  author  was  at  last  fortunate 
enough  to  secure  the  co-operation  of  Mr.  James  Plait,  a  Lancashire 
engineer,  established  at  Gloucester  in  partnership  with  Mr.  Field- 
inc-  They  undertook  to  make  it.  It  is  quite  certain,  however, 
that  neither  the  author  nor  Mr.  Piatt  had  any  idea  of  the  troubles  in 
store  for  them.  The  difficulties  were  not  so  much  due  to  its  special 
hydraulic  features  as  to  the  difficulty  at  that  time  in  obtaining 
suitable  steel  for  the  arms,  getting  sufficient  rigidi*^y.  combined 
with  lightness,  and  arranging  all  the  various  connections  to  lead 
the  water  from  the  accumulator  to  the  porrtable  riveters  suspended 
ninny  feet  in  mid-air.  However,  in  1873,  the  Primrose  Street 
Hridge,  over  the  Great  Eastern  Railway,  London,  was  completed, 
being  the  first  bridge  mechanically  riveted  in  ififu.  Just  as  most 
of  the  initial  difficulties  were  surmounted  Mr.  Fielding  died,  and  in 
the  many  new  designs  and  applications  introduced  and  patented 
since  then,  bis  son,  Mr.  John  Fielding,  has  been  closely  identified. 

Hut  if  1873  was  an  important  epoch  in  hydraulic  riveting,  the  year 
1^7(<  afforded  the  first  opportunity  of  fully  showing  the  economical 
advantage  of  the  hydraulic  system  as  a  means  of  transmitting 
power  to  machines  of  many  diflferent  kinds  spread  out  over  great 
<li>tance8.  In  consequence  of  the  author's  representation,  and  the 
assistance  of  his  colleague,  Mr.  Henry  Chapman,  of  Paris,  Mons. 
.Marc  Berrier-Fontaine,  the  engineer  of  the  French  arsenal  at 
Toulon,  authorized  the  laying  out  of  the  whole  of  their  new  works 
on  the  author's  hydraulic  system;  the  machinery  being  supplied 
hy  the  Hydraulic  Engineering  Company,  of  Chester,  and  Messrs. 
Kieldmg  &.  Piatt,  of  Gloucester,  and  from  that  time  the  hydraulic 
system  of  machine  tools  was  firmly  established,  and  occupies  in  its 
proper  field  an  unassailable  position  by  reason  of  its  economy  and 
convenience  of  application. 

There  were  two  causes  some  £5  or  30  years  ago  which  assisted 
the  introduction  of  the  hydraulic  system  for  special  classes  of 
machine  tools— fir3\  the  increasing  size  and  scantling  of  all  boilers, 
lirldge  and  ship  work,  and  second,  the  increased  areas  thereby 
covered  by  the  works  themselves.  So  long  as  hydraulic  power  is 
confined  to  work  of  a  more  or  less  reciprocating  character  (with  the 
one  exception  of  capstans),  there  is  no  other  system  comparable 
with  it  on  the  score  of  economy,  but  when  we  come  to  driving 
lathes,  planers,  spn  ad  over  large  areas,  electrical  power  comes  in 
on  the  ground  of  the  convenient  way  in  which  it  can  be  trans- 
mitted over  great  distances,  and  the  suitability  of  its  motors  for 
rotary  work.  Always  bearing  in  mind  that  their  suitability  for  the 
work  to  be  done  is  ascertained,  it  may  be  stated  that  for  trans- 
mitting and  applying  power  over  great  distances,  water  and  elec- 
tricity have  both  their  special  advantages.  Electric  transmission, 
ir  more  costly,  is  on  the  other  hand  very  conveniently  applied  at 
ililferent  points;  traveling  cranes  may  tie  cited  as  cue  of  the  best 
applications. 

So  far  aa  the  relative  economy  of  hydraulic  power,  shafts  and 
lielting  or  electricity  are  comparable,  it  is  easier  to  compare  shaft- 
ing with  electricity  than  either  of  these  with  hydraulic  power.  In 
the  case  of  the  former,  given  an  equally  economical  and  efficient 
|irime  mover,  for  all  reasonable  distances,  it  resolves  itself  into  a 
<|uestion  of  the  interest  on  cost  of  shafting  only,  or  on  that  of  dy- 
namo, with  its  leads,  motors  and  shafting.  When  the  distances  be- 
lonie  greater  we  can  then  compare  the  relative  cost  and  advant- 
ages of  hydraulic  and  electrical  transmission.  In  many  cases  even 
this  comparison  is  not  possible,  for  the  operation  to  be  performed 
'>.v  the  hydraulic  machines  and  those  driven  by  electricity  are  in 
many  cases  essentially  diflerent.  Many  of  the  heaviest  operations 
ilone  by  hydraulic  tools  only  occupy  so  short  a  time  that  a  large  re- 
serve of  power  must  be  stored  up  to  render  them  practicable, 
tor  reasons  of  cost  this  is  not  possible  with  electricity,  but  in  the 
hydraulic  system,  perhaps,  the  most  important  feature  is  the  accu- 
mulator, audit  constitutes  the  most  important  factor  in  its  eco- 
nomical success.  We  may  at  once  eliminate  this  feature  in  an  elec- 
tric system  on  account  of  its  present  great  cost,  and,  of  course,  in 
transmitting  power  by  shafting  or  ropes  it  is  also  impossible  ;  and 

*  Hart  of  a  paper  written  by  the  late  H.  K.  U.  1  weddell  and  read  January 
'-'I,  1896,  before  the  Manchester  AasociatioD  of  Engineers.  ,,■ 


H  can  only  be  adopted  to  a  limited  extent  in  pnenmatic  transnais- 
sion. 

In  the  case  of  transmission  by  shafting  or  eleetricitv.  the  prime 
mover  must  be  large  enough  to  meet  such  demands  when  they  oc- 
cur, but  in  toe  hydraulic  system,  not  only  is  the  prime  mover  not 
required  n  be  equal  to  the  greatest  efforts  (only  occasionally  re- 
quired), but  on  the  other  hand  the  size  of  the  prime  mover  can  be 
very  much  reduced;  for  the  accumulator  allows  of  the  smaller  en- 
gine being  kept  more  or  less  continuously  running  and  stoiing  up 
power  during  the  very  considerable  intervals  when  only  a  portion 
of  the  machines  are  at  work. 

This  question  of  the  proportion  of  machines  absolutely  engaged 
"tooling"  and  those  standing  idle  while  work  is  being  taken  to  or 
from  them,  or  from  other  causes,  is  not  a  new  one.  The  author 
alluded  to  this  in  a  paper  read  by  him  in  1886.  and  gave  some  fig 
ures  based  on  data  published  by  Mr.  William  Hartnell.  It  may  not 
be  amiss  to  draw  attention  to  the  very  considerable  mechanical,  if 
only  occasional,  work  done  in  hydraulic  machine  tools  with  prime 
movers  of  almost  pigmy  proportions.  In  our  youthful  days  the  rais- 
ingof  the  Conway  Bridge  tubes  was  always  cited  as  an  instance  of  a 
great  effort.  Well,  the  best  they  did  was  lifting  l,30()tons  13  feet  in 
(iO  minutes,  or  282  foot-tons  per  minute.  The  ordinary  1.50  tons  riv- 
eting machine  will  make  four  strokes  per  minute  of  6-inch  each  = 
300  foot-tons  per  minute,  but  the  mechanical  effort  is  really  more, 
for  these  two  feet  are  really  done  in  little  over  20  seconds,  the  re- 
maining 40  seconds  being  required  for  the  return  stroke  of  the  ram. 
If  such  a  machine  had  to  be  driven  by  shafting  or  electricity,  in  the 
first  instance  the  prime  mover  must  be  equal  to  exerting  this  300 
tons  in  20  seconds  plus  friction  of  shifting;  and  in  the  case  of  elec- 
tric transmission  the  prime  mover  must  be  the  same  plus  the  losses 
incidental  to  the  dynamo,  the  cables  and  the  electric  motor  gear- 
ing between  it  and  the  machine.  We  will  leave  it  to  others  to  min- 
imize or  fix  these  losses,  but  we  know  that  in  the  case  of  pumps  and 
accumulators  and  mains,  which  we  may  take  as  occupying  the  same 
place  as  the  dyamo,  leads  and  electric  motor,  that  the  loss  is  ex- 
tremely small. 

The  efficiency  of  good  pumps  is  78  per  cent.,  that  of  the  accumu- 
lator 91  per  cent.,  and  the  loss  in  properly  designed  mains  is  ex- 
tremely small. 

Coming  now  to  the  machine  tools  to  be  worked  by  the  water  thus 
transmitted:  It  is,  of  course,  understood  that  generally  speaking 
we  are  only  discussing,  this  evening,  machines  suitable  for  hy- 
draulic pressure,  either  by  reason  of  their  being  required  to  exert  a 
great  force  during  a  short  period,  or  to  exert  in  addition  more  nu- 
merous efforts  (such  as  punching,  shearing  or  riveting)  at  distances 
from  the  prime  mover  beyond  the  reach  of  shafting. 

In  the  former  case  we  have  shown  that  the  hydraulic  system 
alone  meets  the  ease,  and  for  great  eflforts,  such  as  forging,  flang- 
ing, etc.,  the  same  applies.  But  in  smaller  machines  there  is  more 
room  for  divergent  opinions. 

This  brings  us  to  the  consideration  of  the  suitability  of  hydraulic 
pressure  for  punching  and  similar  machinery,  placed  about  large 
ship  and  bridge  yards.  We  have  lately  seen  some  startling  in- 
stances, from  an  electrical  standpoint,  of  the  wastefulness  of  this 
class  of  machine  driven  by  separate  steam  engines,  all  of  which 
was  pointed  out  by  the  author  24  years  ago,  in  many  technical 
journals  and  papers,  with  the  view  ol  substituting  hydraulic 
machines. 

Electricity  as  a  motive  power  for  moderate  sized  machines  in 
frequent  work  certainly  seems  to  fulfil  most  of  the  conditions,  but 
it  cannot  claim  to  have  all  its  own  way.  The  machine  has  to  wait 
till  the  speed  of  the  motor  is  got  up,  and  a  similar  loss  of  time  and 
power  ensues  when  the  machine  is  being  stopped,  whereas  in  the 
hydraulic  machine  it  is  only  consuming  power  while  work  is  being 
done.  There  are,  of  course,  losses  peculiar  to  the  hydraulic  system, 
and  there  are  climatic  considerations  to  be  considered,  and  the 
final  verdict  a*  to  the  power  selected  can  only  be  the  result  of  ex- 
perience and  judgment  brought  to  bear  on  each  particular  case. 

In  many  classes  of  work  it  is  essential  that  the  exact  pressure 
exerted  be  known,  and  that  the  same  pressure  be  exerted  every 
time  it  is  applied  under  similar  conditions.  This  is  the  case  more 
especially  in  riveting.  In  the  case  of  riveting,  as  is  well  known, 
the  length  of  rivets,  when  finally  closed,  is  more  or  less  a  varying 
one,  owing  to  the  temperature,  number  of  thicknesses  of  plates, 
etc.  The  hydraulic  ram  can  be  made  of  sufficient  stroke  to  do  the 
shortest  or  the  longest,  and  at  the  end  in  every  case  exert  the  same 
final  pressure.  We  have  in  this  a  very  important  advantage — only 
obtainable  in  hydraulic  machines.  This  range  of  travel  is  one  of 
the  chief  advantages  of  all  hydraulic  machines,  and  is  practically 
unobtainable  in  geared  machines,  whether  driven  by  shafting  or 
electric  motors.  .        ,  .  .         .  --J 
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The  notification  by  the  Poetmaster-Oeneral  that  the  law  would 
be  enforced  forbidding  the  ttansportation  of  letters  or  ot^ier 
written  papers  on  railroad  trains  unless  postage  is  paid  on  them. 
was  a  knockout-out  blow  at  the  "R.  R.  B."  letters.  The  action 
of  the  railroads  under  the  notification  has  not  been  uniform. 
Some  have  abandoned  "R.  R.  B."  mail  entirely,  while  a  numliet 
of  large  companies  have  issued  orders  that  the  correspondence 
sent  by  "R.  R.  B,"  mail  shall  only  be  such  as  pertains  co  the  busi- 
ness of  the  company  and  destined  to  points  on  its  road.  In 
other  words  they  hold  by  this  action  that  the  exchange  of  riiil- 
way  mail  between  railroads  may  be  rightfully  stopped  by  the 
postal  authorities,  but  that  their  right  to  tiansport  their  own 
letters  in  their  own  cars  to  points  on  their  own  line  cannot  be 
taken  from  them,  the  law  to  the  contrary  notwithstanding.  Tha 
law  as  it  stands  appears  to  be  with  the  Postmaster-General,  lut 
if  pressed  far  enough  it  is  believed  that  it  would  be  declared  un- 
constitutional, in-so-far  as  it  prevents  railways  carrying  tlinlr 
own  mail  between  points  on  their  own  lines. 


The  use  of  compressed  air  iu  railroad  shops,  which  has  made 
such  progress  of  late,  did  not  originate  in  recent  years.  We  are 
informed  that  in  1879  the  first  air  motor  to  be  used  in  the  Mis.s- 
ouri  Pacific  shops  was  made  and  put  in  operation  in  the  St. 
Louis  shops  of  that  road.  It  is  claimed  that  this  was  the  first 
railroad  shop  to  use  compressed  air  in  running  small  tools  and 
doing  other  work  which  otherwise  had  lieen  done  by  belt-driven 
machinery.  As  early  as  December,  1882,  there  appeared  in  tlie 
National  Car  Builder,  an  article  on  these  shops  in  which  the 
following  reference  was  made  to  the  use  of  compressed  air; 
*'  These  shops  have  in  use  a  portable  drilling  machine  driven  by  a 
three-cylinder  Brotherhood  engine  supplied  with  air  from  two 
Westinghouse  pumps.  These  engines  are  quite  small, 
are  mounted  on  wheols,  and  are  also  used  for  driving 
staybolt  taps,  portable  cylinder-boring  machine  and  valve- 
facing  machine.  They  were  designed  by  Mr.  Hewitt, 
the  superintendent  of  irachinery,  aided  by  his  assistant,  Mr.  I^e- 
roy  Bartlett.  Inasmuch  as  they  ran  be  taken  to  any  place  in  the 
shop  and  applied  to  almost  any  kind  of  work,  taking  the  place  uf 
handwork  in  many  cases,  it  is  a  little  surprising  that  such  ma- 
chines are  not  more  generally  used."  Thus,  as  far  back  as  1883, 
we  find  the  advantages  of  compressed  air  clearly  stated  and  the 
practice  of  one  road  cited  in  a  way  that  shows  its  officials  had 
applied  it  to  many  of  the  uses  to  which  it  is  now  put.  Why 
others  should  have  been  so  slow  to  take  it  up  is  not  clear,  but 
whatever  the  reason  the  rate  at  which  it  has  been  adopted  in  the 
last  few  years  shows  that  at  present  it  is  appreciated.     ..''.' 


A  contemporary  publishes  in  a  recent  issue  a  description  of  nn 
air  compressor  being  built  at  Bridgeport  by  a  company  whose 
object  seems  to  be  much  the  same  as  that  in  view  by  the  free 
silverites  in  the  present  political  campaign — they  want  to  get 
something  for  nothing.  They  are  persuading  themselves  that  a 
140  horse-power  steam  engine  will  turn  an  82-foot  wheel  and 
develop  2. .500  horse-power  at  the  rim.  The  82-foot  wheel  carries 
ten  groups  of  wheels,  three  in  a  group,  each  wheel  weighing  4^ 
tons.  These  wheels,  as  the  large  one  revolves,  operate  cam 
levers  connected  with  the  pistons  of  lOO  compound  air  com- 
pressors with  16-inch  by  12-inch  intake  cylinders,  secured  to  a 
fixed  circular  track  under  the  wheel.  The  mechanism  thus  con- 
sists of  204  pistons,  one  82-foot  wheel,  thirty  9-foot  wheels,  "0 
cam  levers,  numerous  gears,  etc.,  etc.,  while  eight  single  com- 
pound compressors  with  32-inch  by  3ft-inch  cylinders  would 
compress  a  like  amount  of  air.  But  this  extra  mechanism  is  us 
nothing  compared  with  the  power  to  be  created  by  it,  which  is 
2,500  —  140  =  2.360  horse  power,  which,  if  worth  |30  per  ycnr 
per  horse-power,  amounts  to  |70,80<)  per  annum.  This,  you  se; . 
is  clear  gain.  But  why  don't  the  promoters  dispense  with  ti.e 
machinery  and  use  the  140  horse-power  engine  alone?  All  the y 
need  do  is  pronounce  its  output  to  be  2,.')00  horse  power  instead 
of  140  horse  power,  and  then  rake  in  the  $70,800  per  year.  Th;)t 
is  what  we  are  asked  to  do  with  the  silver  dollar— just  annoum  <■ 
that  its  ,53  cents  are  not  53  cents  but  exactly  100  cents,  and  lo  !   >c 
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will  be  so.  The  simplicity  of  such  a  proceeding  makes  it  far 
-up«*rior  to  using  hundreds  of  tons  of  machinery  to  raise  140 
horse-power  to  2,500  horse-power. 


The  illness  of  two  of  the  engineer  officers  of  the  United  States 
liattleship  Imliana,  Chief  Engineer  George  E.  Tower  and  Passed 
Assistant  Engineer  A.  McAllister,  during  the  mancBuvers  of  the 
Atlantic  squadron  last  month,  is  a  forceful  illustration  of  the 
need  of  an  increase  in  the  engineering  branch  of  the  navy.  The 
modern  battleship  is  an  immense  aggregation  of  machinery — 
machinery  everywhere  and  for  everything,  and  that  the  large 
amount  of  skilled  labor  and  of  mental  energy  necessary  to  keep  it 
in  good  condition  at  all  times,  is  not  realized  or  is  deliberately 
ignored  and  the  lives  of  officers  thereby  jeopardized,  is  a  dis- 
grace. The  cruiser  Columbia,  with  90  engines.  172  steam  cylin- 
ders, and  all  its  varied  and  complicated  machinery,  has  only  four 
engineers.  Is  it  any  wonder  the  engineers  are  unable  to  stand  the 
strain  V  There  are  to-day  four  line  officers  to  one  engineer  in  the 
navy,  and  yet  the  line  officers  are  actively  opposing  any  increase 
in  numbers  or  authority  ef  the  engineers.  And  so  after  eight 
days  of  peaceful  manceuvering  the  efficiency  of  the  most  powerful 
battleship  of  the  navy  is  for  the  time  impaired  by  the  temporary 
loss  of  one-half  of  its  engineering  staff.  What  would  be  the  con- 
dition of  affairs  in  case  of  war  it  peace  manoeuvers  are  so  disas- 
trous? Who  is  going  to  assume  the  responsibility  for  this  condi- 
tion of  affairs  ?  It  is  to  be  feared  that  when  the  citizens  of  this 
nation  finally  awaken  to  a  realization  of  what  is  going  on  they  will 
refuse  to  believe  that  anything  approaching  patriotism  and  the 
good  of  the  service  has  been  the  actuating  motive  of  line  officers, 
and  these  officials  will  then  lose  more  of  their  prestige  than  if 
they  now  used  iheir  influence  to  promote  needed  reforms.  The 
more  the  pendulum  is  held  to  one  side  of  the  normal  the  further 
it  will  go  to  the  other  side  when  once  it  is  liberated.      .      >      .    - 


The  economy  in  the  direct  application  of  the  power  of  a  steam 
engine  to  the  work  to  be  done  is  generally  conceded,  and  the 
magnitude  of  the  saving  thereby  effected  is  well  illustrated  by 
the  power  required  for  driving  the  "jack  shafts,''  so  common  in 
electric  installations  a  few  years  ago.  In  the  power  station  of 
the  Eimira  Illuminating  Company,  of  Elmira,  New  York,1  there 
is  a  jack  shaft  136  feet  long  by  5/^  and  6  ,\  inches  in  diameter. 
To  this  shaft  are  belted  five  steam  engines,  three  of  which  are  of 
300  horse  power  each,  and  one  of  500  horse  power,  and  a  number 
of  dynamos,  the  shaft  having  20-clutch  couplings,  so  as  to  use  anj' 
desired  combination  of  engines  and  dynamos.  The  horse  power 
required  to  drive  this  shaft  was  83.2,  and  in  a  recent  test  of  the 
500  horse-power  engine  recorded  in  a  paper  before  the  American 
Society  of  Mechanical  Engineers,  the  percentage  of  the  total  en- 
gine power  consumed  by  this  shaft  varied  from  16.6  per  cent, 
under  a  full  engine  load  to  from  30  to  45  per  cent,  under  the 
light  loads.  This  indicates  one  of  the  advantages  obtained  in  the 
direct  connected  engines  and  dynamos  now  almost  universally 
installed  in  such  stations,  and  is  also  suggestive  of  the  economies 
which  can  be  obtained  by  a  judicious  rearrangement  of  line 
shafting  in  shops,  by  which  much  of  it  will  be  dispensed  with 
and  the  tools  driven  singly  or  in  groups  by  electric  motors. 


A  contemporary  in  giving  the  general  results  of  the  tests  which 
a  certain  railroad  is  making  with  the  simple  and  com- 
pound mogul  engines  built  at  its  shops,  states  correctly  that  the 
various  kinds  of  compounds  do  not  differ  much  from  each  other 
in  economy,  and  average  about  15  per  cent,  less  coal  than  the 
simple  moguls.  It  then  makes  the  statement  that  these  com- 
pounds compared  with  a  class  of  consolidations  pull  15  percent, 
more  load  and  do  the  work  on  less  than  half  the  fuel.  This  is 
one  of  those  sweeping  statements  that  won't  bear  investigation. 
To  illustrate  :  If  we  take  "  less  than  half  the  fuel"  at  45  per  cent, 
and  do  15  per  cent,  more  work  with  it,  the  result  is  the  same  as 
if  the  same  amount  of  work  had  been  done  with  39  per  cent,  of 
the  fuel  usetl  by  the  consolidation  engines.  Now,  either  the  com- 
pounds are  marvels,  the  consolidations  of  shockingly  bad  design, 
or  the  statement,of  performance  untrue.    The  probability'is  that 


the  trouble  is  with  the  statement.     A  large  saving  ought  to  be 
expected  from  three   causes — the  compounding,  the  use  of  rela- 
t'vely  large  drivers  and  the  elimination  of  one  pair  of  drivers, 
but  as  the  compounding  is  only  credited  with  15  per  cent.,  rail- 
road men  will  be  slow  to  believe  that  46  per  cent,  saving  is  ob- 
tainable by  using  a  mogul  with  62-inch  drivers  in  place  of  a  con- 
solidation engine  with  much  smaller  wheels.    And  yet,  while  the 
magnitude  of  the  saving  may  not  be  as  much  as  is  claimed  in  such 
careless  statements,  the  experience  of  the  last  few  years  is  lead- 
ing to  better  and   more  economical  designs  of  freight  engint  s. 
Large  drivers  were  in  disfavor  for  years  because  they  were  usu- 
ally accompanied  by  small  cylinders,  and  the  combination  did  not 
succeed  in  producing  the  required  tractive  effort.     Three  and  four 
pairs  of  driving  wheels  with  moderate  weights  on  them  were  used 
because  track  and  bridgrs  would  not  permit  of  heavy  weights  per 
wheel  and  because  it  was  feared  that  tires  and  rail  heads  could  not 
endure  heavier  loads  (vithout  rapid  flow  of  the  metal  and  conse- 
quent destruction  to  both.    Now  we  know  better  and  the  conditions 
on  many  roads  have  changed.     Loads   as  high   as   46,000  pounds 
per  pair  of  wheels  are  believed  to  cause  no  damage  to  large  tires  or 
to  heavy  rails,  an'l  modern  track  and  bridges  are  considered  safe 
under  such  loads.     Consequently,    with   the   higher  wheel   loads 
permissible,  a  weight  formerly  put  on   four  pair  of  wheels  can 
now  be  carried  on  three  pairs,  and  the  weight  that  used  to  be  the 
maximum  for  three  pairs  is  now  readily  carried  on  two.    The  in- 
ternal friction  of  the  engine  and  the  number  of  moving  parts  is 
thus  reduced,  with   economy  as   the   result.     The   higher  steam 
pressures  and  larger  boilers  and  cylinders  now  used  in  combina- 
tion with  relatively  larg^  drivers  for  freight  engines,  have  made 
the  large  drivers  a  success.     Their  use  has  likewise  resulted  io 
economy  through  reduced  piston  speed  and  less  friction,  and  the 
smaller  cost  of  repairs.     That  these  facts  are  realized   by  the 
mechanical  departments  of  railroads  is  evident   from   the  present 
tendency  toward  larger  drivers  and  fewer  of  them  for  freight 
engines,  the  consolidation  type  when   used   being  justified   by  ■    • 
great  weight  on  the  drivers.    But  while  the  saving  in  wear  and 
tear  and   in   fuel  justify  these   reforms,  the   fuel  saving  cannot 
reach  46  per  cent.,  for  the  simple  reason  that  the  total  loss  from 
these  causes  was  not  that  much. 


THERMAL  TESTS  OF  CAE  WHEELS. 

A  correspondent,  who  modestly  asks  that  his  name  be  not 
used  in  connection  therewith,  has  sent  us  an  account  of  some  in- 
teresting tests  which  he  made  of  car  wheels,  after  reading  the 
article  in  our  June  number  describing  the  experiments  which 
were  made  in  Alt(x>na.  The  heat  he  says  which  was  applied  by 
the  tests  was  in  excess  of  anything  possible  from  the  application 
of  brakes.    A  band  of  molten  metal  li  inches  thick  by  4  inches 


Fig.  1. 


Fig    I. 
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deep  was  poured  around  the  rims  as  in  the  Albina  tests.  If  the 
wheels  were  removed  at  once,  as  soon  as  the  molten  melal  was 
set,  the  plates  or  brackets  would  not  crack,  but  if  allowed  to  re- 
main any  length  of  time  they  would.  The  wheels  were  3.3  inches 
in  diameter  of  wliat  is  calle«i  the  doiible-plate  pattern  shown  in 
Fins.  1  and  2.  The  brackets  or  ribs  on  the  back  of  the  wheel 
were  arranged  as  shown  in  Fig.  1:  that  is,  each  alternate  bracket 
extended  from  the  rim  inward,  and  those  between  extended 
from  the  inner  plate  outward  as  shown  in  Fig.  3.  The  object  of 
this  arrangement  is  to  relieve  the  strains  from  contraction  after 
ihe  wheel  is  cast,  and  it  is  also  thoi  ght  that   with   ribs  arranged 


Fig.  3.  ng.  4. 

in  this  way  wheels  have  greater  strength  to  resist   the   strains  to 
which  they  are  subjected  in  service. 

In  the  tests  which  were  made  this  form  of  wheel  did  not  crack 
until  two  minutes  after  the  metal  was  (xiured  around  it,  and,  as 
has  been  stated,  if  they  were  removed  from  the  band  of  molten 
metal  immediately  after  it  was  poured,  neither  the  plates  nor  the 
ribs  were  broken.  The  fdtm  of  the  crack  was  peculiar,  and  is 
represented  by  the  dotted  line  in  Fig.  1,  and,  as  will  be  seen,  it 
did  not  extend  acro.^^s  any  of  the  ribs  or  the  rim,  the  plate  only 
being  fractured.  In  such  tests,  it  is  said,  the  rims  are  heated  to 
a  mucli  higher  temperature  than  is  possible  by  the  application  of 
the  brakes.     While   tlie   wheels   with   the  brackets  arranged,  as 


an  important  influence  in  its  capacity  to  resist  such  strains,  and 
also  that  the  ordinary  ••Washburn"  pattern  is  not  the  best  form. 

In  our  article  in  the  .luue  issue  on  this  subject  we  illustrated  by 
an  engraving  made  frjm  memory  a  form  ot  cast-iron  wheel, 
which  was  made  by  Ro^'s  Winans  40  or  .50  years  ago,  and  we  ven- 
tured the  observation  that  it  seemed  as  though  a  wheel  made  in 
that  way  would  not  be  broken  if  tested  in  the  manner  descriljed. 
Fortunately  the  experiqienter  who  made  the  tests,  which  are  the 
8Ul)ject  of  this  article,  had  one  of  these  wheels  which  was  made  by 
Winans  in  1840.  of  •'Connervingo"  charcoal  iron,  and  he  has  sent 
us  a  drawing  of  it.  from  which  Figs.  3  and  4  have  been  made. 
This  wheel  is  30  inches  in  diameter,  weighs  400  pounds,  and  the 
hub  was  made  in  three  parts  which  had  slots  or  spaces  between 
them  which  were  filled  with  zinc.  The  hub  was  then  banded  on 
both  sides  with  wrought-iron  rings,  which  were  shrunk  on,  as 
shown.  There  is  als )  a  wrought-iron  ring  shown  in  Fig.  4.  and 
which  was  described  in  our  article  published  in  June.  This  ring 
was  made  of  round  wrought  iron,  j  inch  in  diameter,  and  was 
ca^t  in  the  wheels  inside  of  tlje  throat  of  the  flange.  The  wheel 
referred  to  was  subjected  to  the  molten  iron  test,  as  describenJ. 
without  cracking.  It  took  a  minute  for  that  to  extend  to  the  hub 
and  two  minutes  to  eejualize  through  the  parts  of  the  wheel. 

Experiments  were  also  made  with  an  ordinary  open-motor-face 
truck  wheel.  Fig.  5,  by  placing  a  red-hot  cliill  ring  or  band  around 
the  rim.  It  was  allowed  to  remain  on  the  wheel  until  it  became 
cool  (."»5  minutes),  fill  the  heat,  excepting  that  which  was  radiated 
from  the  outside  of  the  ring,  being  absorb,  d  by  the  wheel  cast- 
ing, which  was  so  hot  at  the  expiration  of  that  time  that  it  was 
uncomfortable  to  bear  the  hand  on  it.  The  wheel  stood  the  test 
without  cracking  or  showing  any  signs  of  injury. 

It  wril  thus  be  seen  that  in  these  experiments  the  two  spoke 
wheels  stood  the  thermal  test  without  breaking,  which  is  addi- 
tional testimony  to  the  fact,  which  was  suggested  in  the  article 
referred  to,  that  the  capacity  of  cast-iron  wheels  to  resist  such 
tests  as  have  been  described  depends  very  much  upon  the  form 
of  the  wheel,  which  opens  up  the  interesting  inquiry,  what  is  the 
best  form  for  such  wheels? 

The  experiments  here  described  have  great  interest  in  the  con- 
sideration of  a  reply  to  this  inquiry.  If  it  is  true  that  spoke 
wheels  are  less  liable  to  break  than  plate  wheels  it  is  an  important 
fact  and  one  which  it  would  be  worth  while  to  prove  by  experi- 
ment .     .     ■     .      ■ 


shown,  did  not  crack  until  the  rims  had  been  subjected  for  a  con- 
siderable time  (two  minutes)  to  continuous  heat,  wheels  of  the 
usual  ••Washburn'"  pattern  cracked  almost  instantly  after  the 
metal  was  poured  around  the  rim,  the  fractures  occurring 
through  both  the  ribs  and  rim,  which  indicates,  as  was  inti- 
mated in  the  article  referred  to,  that  the  form  of  the  wheel  lias 


DETECTS  AKD  IMPROVEMENTS  IH  LOCOMOTIVES. 


Notwithstanding  the  wonderful  development  of  the  locomotive 
and  what  it  has  accomplished  for  civilization  and  the  welfare  of 
mankind  it  must  be  admitted  that  it  still  has  many  defects,  and 
some  of  us  are  still  sanguine  enough  to  think  that  it  is  susceptible 
of  further  improvement. 

It  may  be  said,  for  example,  that  a  pound  of  average  coal  con- 

■  tains  suflicient  pK>tential  heat  to  eva|X)rate  about  12^  pounds  of 
water.     It  will  not  be  far  out  of  the  way  to  say  that  in  ordinary 

.  piactice  the  average  evaporation  is  not  more  than  half  that 
amount  of  water  per  pound  of  coal,  so  that  half  of  its  heat  escapes 
out  of  the  chimney,  or  falls  through  the  grate  unutiliz  d,  or  goes 
to  waste.  This  wa.ste  is  due  partly  to  imperfect  combustion,  and 
partly  because  the  heat  in  the  products  of  combustion  is  not  com- 
municated to  the  water  in  the  boiler.  It  is  not  uncommon  to  find 
a  temperature  of  800  degrees  or  more  in  the  smokebox  of  a  loco- 
motive, and  as  the  temr>erature  of  steam  of  1.50  pounds  pressure 
p  r  srjuare  inch  is  only  .368  degrees  obviously  these  escaping  gases 
have  a  capacity  for  generating  a  great  deal  of  steam.  Besides 
this  the  exhaust  steam  escapes  at  a  pressure  of  about  15  pounds, 

•  and  carries  with  it  a  great  deal  of  heat  which  does  no  work.  This 
is  not  a  new  view  of  the  wastefulness  of  locomotive  engines.  The 
subject  of  improved  combustion  has  been  under  consideration  ever 
since  locomotives  and  steam  engines  have  be*n  used,  and  the 
literature  of  the  subject  is  now  (juite  beyond  the  hope  of  mastering 
by  any  one  person.  Experiments  innumerable  and  inventions 
which  cannot  be  counted  have  been  made  to  produce  more 
economical  results  in  the  use  of  coal,  but  it  must  be  admitted  that 
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the  proRress  which  is  made  is  very  slow,  and  the  saving  which  is 
effected  is  very  slight.  One  of  the  main  lines  of  road  during  the 
past  jear  or  two  has  been  equipped  with  appliances  for  weighing 
fuel,  and  since  then  the  subject  has  been  studied  more  carefully 
on  that  road  than  ever  before,  with  the  result  that  a  very  import- 
ant saving  of  coal  has  been  effected,  but  after  years  of  experience 
and  investigation  the  verdict  of  the  superintendent  of  motive 
|xjwer  of  that  line,  who  has  had  a  long  experience  in  his  calling, 
is  that  the  best  means  for  reducing  the  consumption  of  fuel  is  to 
iuiprove  the  firemen.  This  he  has  done  by  having  accurate  re- 
ports of  what  each  of  them  is  doing,  and  then  calling  them  to  ac- 
count when  an  excessive  amount  of  coal  is  burned  and  investigat- 
ing whether  they  or  the  engines  are  the  cause  of  it.  The  breeding 
and  education  of  firemen  will  not  be  discussed  now,  but  the  pos- 
-sibility  and  means  of  effecting  economy  by  changes  and  modifica- 
tions of  the  engines  ttiem^elves  will  be  considered. 

We  have  recently  made  some  inquiry  with  reference  to  the  form 
and  proportions  of  grates,  having  a  vague  idea  that  some  grates 
are  probably  better  than  others.  Thus  far  we  have  obtained  but 
little  more  information  than  that  contained  in  the  general  state- 
ment that  grates  should  be  adapted  to  the  fuel  to  be  burned  on 
them.  One  investigator  on  the  subject  stated  the  general  principle 
that  "  in  every  case  the  widest  possible  opening  should  be  used 
that  would  hold  the  fuel."  For  burning  shavings  and  wood,  he 
recommended  spaces  between  the  bars  i  inch  wide  ;  for  "  egs;"  and 
"  furnace"  anthracite  and  coke.  J-inch  spaces;  for  bituminous  coal, 
S-inch;  for  sawdust  and  '•  nut"  anthracite,  finch;  for  "  pea"  coal, 
S-inch.  In  these  recommendations  authorities  did  not  agree,  and 
the  onclusions  seemed  to  be  based  on  the  most  casual  observa- 
tions, and  were  not  the  result  of  any  carefully  made  investigation 
or  experiments.  To  such  inquiries  as  we  have  made,  the  general 
reply  of  the  average  master  mechanic,  it  is  believed,  would  be 
only  that  genera!  statement— that  grates  should  be  adapted  to 
the  fuel  to  be  burned  in  them  ;  but  when  it  comes  to  any  specific 
statements,  with  reference  to  the  adaptation,  oui  investigations 
have  shown  that  their  opinions  are  very  vague. 

Now,  there  can  be  no  doubt  that  the  intimate  contact  of  air 
with  the  fuel  promotes  combustion,  until,  as  in  the  case  of 
powdered  fuel  and  coal  dast,  when  mixed  with  air  they  burn  so 
rapidly  as  to  become  explosives.  If  the  lumps  of  coal  on  a  fire 
are  too  large,  combustion  is  slow  and  imperfect,  and  this  is  also 
the  case  if  it  is  fine  and  closely  packed  in  the  grate,  as  then  the 
air  comes  in  contact  with  only  a  small  portion  of  the  surface  of 
the  fuel.  If  coal  is  pulverized  into  dust,  and  floats  or  is  olown  in 
a  current  of  air,  the  latter  comes  into  such  intimate  contact  with 
the  particles  of  the  fuel  as  to  make  it  burn,  as  has  been  said,  with 
the  rapidity  of  an  explosion.  Between  these  limits  there  is  al- 
most every  degree  of  perfect  and  imperfect  combustion.  As 
every  fireman  who  understands  bis  business  knows,  if  coal  is 
broken  into  suitable  sized  lumps  it  can  be  burned 
much  more  perfectly  than  is  possible  if  it  is  either  larger  or 
smaller.  It  would  seem,  then,  that  what  should  be  aimed  at  in  a 
grate  is  to  give  the  air  access  and  bring  it  in  contact  with  the 
fuel.  That  grates  as  at  present  made  are  the  best  which  could  be 
adopted  for  effecting  that  end  seems  very  doubtful.  It  seems 
quite  possible  to  design  a  grate  which  would  permit  air  to  circu- 
late more  freely  below  and  among  the  fuel  than  it  can  as  these 
appliances  are  now  made.  At  present  the  top  surfaces  of  grates 
are  made  to  coincide  with  a  plane  flat  surface.  If  instead  of 
being  flat  this  surface  were  made  with  projections  so  as  to  have 
interstices  below  the  cial  for  the  circulation  of  air  it  would  seem 
as  though  it  would  do  something  to  promote  combustion. 

Notwithstanding  the  fact  that  the  value  of  dead  plates  has 
often  been  pointed  out,  most  locomotive  grates  are  still  made 
without  them.  Attention  has  been  called  in  these  pages  hereto- 
fore to  the  fact  that  it  is  desirable  in  all  furnaces  to  keep  the 
flame  out  of  contact  with  the  sides  and  top,  until  the  process  of 
combustion  is  completed.  It  seems  quite  certain  that  combustion 
is  retarded  and  partially  arrested  when  flame  comes  in  contact 
with  any  solid  substance.  Tlie  inference  from  this,  therefore, 
would  apitear  to  be  that  it  is  dtrsirable  to  keep  the  fire  away  from 
the  sides  and  ends  of  a  firebox  as  much  as  possible,  which  may  be 


done  by  putting  dead  plates  all  around  the  grate  so  that  no  air 
will  be  admitted  next  to  the  sides  and  ends.  The  question  of  the 
most  advantageous  locality  and  proportions  for  dead  plates  is 
still  a  matter  about  which  very  little  is  known. 

The  most  economical  rate  of  combustion  is  also  worthy  of  con- 
sideration. It  probably  may  be  either  too  slow  or  too  rapid  for 
economy,  and  it  seems  rea.sonable  to  infer  that  there  is  some  rate 
which  is  more  economical— at  least,  under  given  conditions — 
than  any  other.  What  this  rate  is  we  do  not  know,  but  as  the 
amount  of  coal  which  must  be  burned  in  a  locomotive  firebox 
varies  constantly,  it  would  seem  as  though  an  essential  for  secur- 
ing the  highest  economy  would  be  a  variable  grate,  or  one  in 
which  the  opening  could  be  increased  or  diminished  or  in  which 
the  live  and  dead  portions  can  be  varied  at  pleasure.  With  such 
an  appliance,  the  rate  of  combustion  per  s<juare  foot  of  grate 
could  l>e  kept  uniform,  or  nearly  so,  in  all  conditions  of  working, 
and  at  the  most  economical  rate. 

In  stationary  boilers  down-draft  grates  have  met  with  a  con- 
siderable degree  of  success.  Whether  they  would  be  equally  so 
in  locomotives  is  of  course  an  open  question .  The  principle  on 
which  they  operate  seems  to  be  a  correct  one,  and  there  is  no 
apparent  reason  why  it  is  not  applicable  to  locomotives  as  well  as 
to  stationary  service. 

It  is,  of  course,  true  that  while  it  is  often  possible  to  gam  what 
is  an  apparent  advantage,  yet  before  it  is  ultimately  realized  it  is 
offset  by  some  expense  or  difficulty  which  entirely  neutralites  the 
gain.  In  all  such  cases  it  is  the  algebraic  sum  alone  which 
counts  ultimately.  If  the  +  and  the  —  quantities  are  equal,  no 
matter  how  promising  the  former  may  be,  theyVill  be  obliterated 
by  the  latter. 

The  attempts  which  ha  ve  been  made  to  save  some  of  the  heat 
which  escapes  up  the  chimneys  of  locomotives  are  in  number 
almost  like  the  efforts  to  achieve  perpetual  motion.  They  have 
generally  been  some  form  of  feed- water  heaters  or  steam  super- 
heaters. Nothing  seems  more  plausible  than  a  feed-water  beater, 
and  the  theoretical  advantages  of  superheating  bave  been  often 
shown.  Nevertheless,  after  almost  innumerable  trials  they  have  all 
been  abandoned.  The  various  considerations  always  overbalanced 
those  with  a  -i-  sign.  Still,  neither  of  them  now  seems  to  be  en- 
tirely hopeless,  even  after  a  vast  number  of  failures.  It  must 
always  be  kept  in  mind  when  improvements  in  locomotives  are 
contemplated  that  they  must  be  regarded  somewhat  as 
a  farmer  does  a  reaping  machine.  This  must  be  ready  and 
capable  of  cutting  the  harvest  when  it  is  ripe,  and  above 
all  things  must  not  break  down  before  the  work  is  completed. 
It  is  very  much  so  with  locomotives.  There  are  periods 
of  hrrvest  time  on  railroads  when  it  is  of  the  utmost 
importance  that  freight  and  passenger  trains  should  be  moved. 
A  breakdown  when  there  is  a  congestion  of  traffic  is  a  very 
serious  matter.  It  does  not  make  much  difference  how  econom- 
ical a  locomotive  may  be  or  how  well  it  works  when  it  is  in  %ood 
condition,  if  it  fails  at  the  time  when  it  is  most  needed,  the  cause 
of  the  failure,  no  matter  whether  it  is  or  is  not  productive  ot 
economy,  will  be  condemned.  Feed-water  heaters  have  come 
under  this  kind  of  condemnation.  It  is  easy  to  prove  that  they 
will  save  fuel,  but  they  are  apt  to  prove  costly  in  other  ways. 
The  problem  is  to  secure  their  advantages  without  incurring  the 
risks  referred  to.  This  it  is  thought  might  be  done  if  the  tubesof 
a  locomotive  were  somewhat  lengthened  and  their  front  ends  were 
surrounded  with  cold  feed-water.  The  escaping  gases  would 
thus  impart  more  or  less  of  the  heat  to  the  water  surrounding 
the  tubes.  Now,  to  carry  out  this  plan,  suppose  the  boiler  and 
the  tubes  were  lengthened  about  two  or  three  feet  and  that  a 
plate  or  diaphragm,  similar  to  a  tube  plate,  was  placed  in  the 
boiler  about  two  feet  back  of  the  front  ends  of  the  tubes.  The 
plate  should  extend  upward  to  about  the  water  line.  If  now  the 
feed-water  was  delivered  into  the  space  between  this  diaphragm 
and  the  front  tube  sheet  the  cold  water  would  be  in  contact  with 
the  front  ends  of  the  tul>es  and  therefore  more  of  the  heat  in  that 
portion  of  the  tubes  would  be  imparted  to  the  water  than  would 
be  the  case  if  the  water  outside  of  them  were  hot.  The  front 
ends  of  the  tubes  would  thus  act  as  a  feed-water  heater  and  there 
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would  be  DO  portion  of  it  more  liable  to  fail  than  the  present 
boiler  is.  In  other  words,  it  would  provide  a  feed-water  heater 
without  any  of  the  objectiors  which  experience  has  shown  have 
always  attended  the  use  of  those  which  have  heretofore  been 
tried. 

But  the  length  of  an  article  makes  it  impracticable  to  discuss 
some  other  features  in  locomotive  construction  which  seem  to  be 
capable  of  improvement.  The  consideration  of  them  will  be  re- 
served for  a  future  article. 


When  we  consider  that  the  stationary  .steam  plants  owned  and 
operated  by  railroads  aggregate  hundreds  of  thousands  of  horse- 
power, it  is  a  matter  of  surprise  that  the  members  of  the  Master 
Mechanics"  .\s3(X;i3tion  do  not  find  some  subjects  in  connection 
with  them  that  would  be  worthy  of  discussion  at  its  conventions. 
From  the  absence  of  such  topics  from  the  proceedings  of  the  asso- 
ciation it  might  be  conclud  >d  thit  railroads  believ  there  are  no 
unsolved  pro'ilems  in  connection  with  their  stationary  boiler 
plants  and  that  their  practice  was  up  to  date  in  every  respect. 
And  yet  we  have  heard  it  said  that  there  is  a  chance  for  great 
improvement  in  these  very  plants,  and  that  the  absence  of  discus- 
sion regarding  them  is  only  an  indication  of  the  indifference  with 
which  they  are  regarded. .  There  may  be  a  great  deal  of  truth  in 
this  view  of  the  case.  Certain  it  is  that  many  roads  have  station- 
ary plants  of  such  large  dimensions  that  the  types  of  boilers  in- 
stalled, the  use  of  automatic  stokers,  conveyors  for  coal  and 
ashes,  methods  of  boiler  setting,  feed-water  heaters  and  other 
kindreil  subjects  are  of  considerate  importance,  and  involve 
economies  of  no  small  magnitude.  The  mechanical  department 
of  a  railway  is,  or  should  be.  interested  in  more  than  locomotive 
practice,  and  a  representative  association  of  this  class  of  men 
might  profitably  devote  some  attention  to  the  economies  obtain- 
able either  by  better  engines,  boilers  and  appurtenances,  or  by  im- 
proved methods  of  operating  the  present  installations. 


NOTES. 


The  engines  of  the  St.  Paid,  on  her  recent  record-breaking  trip, 
developed  a  horse-power  of  slightly  more  than  IJ  pounds  of  coal 
— a  most  excellent  performance,  when  it  is  considered  that  it  is 
an  average  for  an  entire  trip,  during  which  the  engines  and 
boilers  were  worked  hard.  The  daily  consumption  of  coal  was 
315  tons. 

A  French  journal  publishes  drawings  of  a  new  method  of 
staying  the  fireboxes  of  locomotive  boilers.  The  bolts,  instead 
of  piissing  through  the  inner  sheets,  enter  part  way  only,  the 
sheets  being  thickened  at  the  bolts  by  small  bosses  on  the  water 
side  of  the  sheet,  so  as  to  get  sufficient  thread  to  hold  the  sheet. 
Such  a  construction  might  be  possible  with  copper  sheets,  but 
would  be  of  little  practical  value,  while  with  steel  sheets  it  is 
next  to  impossible.  •   ^ 

In  addition  to  the  tests  of  four  different  two  cylinder  compound 
mogul  engines,  the  Pennsylvinia  Railroad  has  also  been  measur- 
ing lately  the  coal  and  water  used  by  Class  L  passenger  engines 
and  the  eight-wheeled  two-cylinder  com[>ound  passenger  built  at 
Alloona  some  time  ago.  The  compound  is  using  considerably 
less  fuel  than  other  engines  on  the  same  runs.  It  will  l)e  remem- 
bered that  this  engine  has  19i  and  31  X  38-inch  cylinders  and  12- 
inch  piston  valves. 

The  Holman  locomotive,  that  marvelous  engine  having  a  pyr- 
amid of  multiply  ing'w  heels  between  each  driver  and  the  rail,  being 
in  principle  an  inverted  Fontaine  engine,  recently  hauled  a  train 
of  two  cars  at  speeds  between  60  and  90  mihs  per  hour.  There  is 
nothing  remarkable  about  this  speed,  except  the  fact  that  the 
Holman  locomotive  made  it.  The  wonder  is  that  it  could  make 
the  20  small  wheels  placed  under  the  drivers  spin  around  at  this 
speed.  We  have  not  heard  of  a  saving  of  coal  from  the  use  of  the 
30  additional  wheels  and  don't  expect  that  any  will  be  found. 


vania,  the  general  advantages  of  short  gear  teeth  are  given.  The 
author  says  that  in  calculating  the  horse  power  of  a  gear  the 
teeth  are  usually  considered  as  cantilevers,  liable  to  be  broken  off 
at  their  roots  by  lever  strains.  The  new  departure  consists  in  so 
proportioning  the  teeth  that  the  old  lever  strain  was  transformed 
into  a  shearing  strain.  To  do  this  the  length  of  the  tooth  was  re- 
duced from  .7  to  .5  of  the  pitch,  and  the  flanks  so  shaped  that  but 
one  tooth  was  in  contact  at  a  time.  These  gears  are  found  to  run 
noiselessly  and  are  claimed  to  have  great  advantages  for  large 
powers  and  service  in  which  severe  shocks  are  encountered. 


At  Ashtabula  Messrs.  M.  A.  Hanna  &  Company  have  recently 
put  in  service  a  coaling  barge  for  placing  fuel  upon  steamers 
while  they  are  unloading  or  receiving  a  cargo.  The  hull  re- 
sembles that  of  a  big  scow,  is  180  feet  long.  36  feet  beam  and  con- 
tains 16  compartments  capable  of  holding  64i  tons  of  coal.  At 
one  end  is  a  small  get  of  engines  for  the  twin  screws,  by  which 
the  barge  is  propelled  about  the  harbor.  At  the  other  end  are 
elevators  for  lifting  the  coal  from  the  barge  to  the  steamers. 
Under  the  pockets  or  compartments  is  a  conveyor  that  delivers 
the  coal  to  the  boot  of  the  elevator.  The  barge  can  approach  a 
steamer  at  the  dock  from  the  harbor  side  and  deliver  the  coal 
quickly  and  without  interfering  with  the  handling  of  the  cargo. 


Trial  runs  were  lately  made  in  Germany,  between  Berlin  and 
Lubbenau  on  the  Berlin  and  Gorlitz  line.  A  Get  man  contem- 
porary says  that  for  these  runs  a  special  express  engine  of  new 
d)  sign  with  four  cylinders  and  driving  wheels  of  two  meters 
(6  feet  6  inches)  diameter  was  constructed.  The  trains  were  of 
various  lengths, amounting  sometimes  to  100  axles.  With  a  train 
of  30  axles  the  highest  performance,  viz.,  106  kilometers  (e.')}  miles) 
per  hour,  was  recorded,  being  30  kilometers  (12  miles)  more  than 
the  highest  speed  hitherto  attained  by  the  quickest  German 
train,  viz..  the  Berlin-Hamburg  D-Zug,  which  runs  through  a  dis- 
tance of  286  kilometers  (177i  miles)  in  3^  hours,  while  the  speed 
of  ordinary  German  expresses  is  only  70  kilometers  (43i  miles) 
per  hour.  The  portions  of  lines  chosen  for  these  runs  are  nearly 
level  and  have  few  curves. 


In  a  pa[)er  on  the  design  and  manufacture  of  gears,  read  by  S. 
Groves,  M.  E.,  before  the  Engineers'  Society  of  Western  Pennsyl- 


It  is  said  that  a  new  road  15  miles  long  is  proposed  in  Northern 
Michigan  to  carry  ore  to  Like  Superior  from  the  mines,  and  that 
in  this  distance  the  total  grade  amounts  to  800  feet.  The  freight 
will  be  almost  entirely  iron  ore,  and  the  cars  carrying  it  will  re- 
turn empty  to  the  mines.  It  is  suggested  that  the  cars  be  run  in 
trains  of  10  each,  each  train  being  supplied  with  an  electric  gen- 
erator, connected  with  the  axles.  The  grade  is  such  that  the 
loaded  cars  would  run  by  their  own  weight,  and  the  dynamos 
generate  a  current,  which  could  be  taken  off  upon  a  trolley  wire 
and  used  to  haul  the  empty  cars  back.  It  is  thought  that  the  dif- 
ference in  weight  of.the  loaded  and  empty  cars  will  give  power 
enough  to  overcome  all  leakage,  friction,  etc.  The  engineers  are 
figuring  on  using  the  dynamos  as  motors  on  the  return  trip,  and 
thus  saving  expensive  machinery. 

It  was  shown  by  M.  H.  Moissan,  about  three  years  ago.  that 
when  iron  was  saturated  at  3,000  degrees  C.  with  carbon,  and 
then  cooled  under  a  high  pressure,  a  portion  of  the  carbon  sepa- 
rated out  in  the  form  of  diamond.  Itoccured  toM.  RoHse\, Comptes 
Rendus,  July  13,  that  the  conditions  under  which  very  hard  steels 
are  now  made  should  akio  result  in  the  formation  of  diamonds  : 
and  an  examination  of  a  large  number  of  samples  of  such  steel 
has  shown  that  this  is  really  the  case.  The  diamonds  are  obtained 
by  dissolving  the  metal  in  acid,  and  then  subjecting  the  residue 
to  the  action  of  concentrated  nitric  acid,  fused  potassium  chlorate, 
hydrofluoric  and  sulphuric  acid  successively.  The  crystals  are 
very  minute — the  largest  attaining  only  0.5  millimeters  in  diam- 
eter, but  Nature  says  they  present  all  the  chemical  and  physical 
properties  of  true  diamonds. 

In  a  paper  by  Mr.  Price  Williams,  written  to  prove  that  the 

terminal  charges  admissible  by  the  British  Board  of  Trade  railway 

rate  schedules  were  inadequate,  he  quotes   traffic  statistics  from 

the  London  &  Northwestern  Railway  to  show  the  large  propor- 

ion  of  rrceipts  absorbed  for  station  or  terminal  charges.    The 
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cost  of  running  passenger  trains  is  given  as  28.  5fd.  per  train- 
mile,  of  which  ll^d.,  or  38.8  per  cent.,  is  for  terminal  charges. 
In  the  case  of  freight  traffic  the  expenses  are  4s.  ll|d.  per  train- 
mile,  and  of  this  the  terminal  charges  absorb  3a.  3d.,  or  63.57 
per  cent.,  while  of  the  Is.  Id.  expenses  involved  for  each  mile 
run  by  mineral  trains  4id.,  or  37.13  per  cent.,  are  required  for 
station  terminal!<.  Undoubtedly  the  percentages  are  lower  in 
this  country  where  the  average  haul  for  both  freicht  and  pas- 
sengers is  much  greater,  but  we  think  it  will  be  found  upon  in- 
vestigation that  there  are  large  savings  possible  here  by  better 
and  more  enlightened  practice  in  and  about  terminals.     / : ',. . 

In  the  operation  of  water-tube  boilers  a  good  automatic  feed  is 
a  valuable  aid  in  maintaining  the  proper  water  level.  Mr.  Yar- 
row, well-known  in  England  for  his  work  as  a  shipbuilder,  and 
for  the  water-tube  boiler  he  has  invented  and  built  for  many 
government  vessels, has  in  some  recent  boats  adopted  an  automatic 
feed  invented  by  Mr.  Mariner,  a  manager  in  the  Yarrow  works. 
The  system  consists  in  feeding  each  boiler  separately  by  a  Worth- 
ingt<}n  donkey  pump,  and  placing  the  mouth  of  the  steam  pipe  for 
supplying  the  donkey  close  to  the  water  level  of  the  boiler.  If 
the  water  rises  too  high  it  will  enter  the  donkey  steam  pipe  and 
choke  the  cylinder  with  water.  Then  the  donkey  will  almost 
stop.  If  the  water  level  falls,  then  the  donkey  will  work  fast  and 
pump  the  level  up  again.  It  has  been  found  that  when  the  water 
enters  the  steam  cylinder  the  pump  does  not  pound  in  an  objec- 
tionable manner,  as  might  perhaps  be  expected.  The  pump  does 
not  stop  when  the  water  enters  the  steam  pipe,  but  runs  slowly 
because  the  steam  cylinder  is  larger  than  the  water  cylinder,  the 
pump  actually  taking  more  water  out  of  the  boiler  than  it  puts 
in.  The  heat  in  the  water  taken  from  the  boiler  is  not  lost,  but 
is  returned  to  it.  It  is  said  that  in  a  recent  three-hours'  trial  of  a 
torpedo  boat  having  this  feed,  the  valves  were  not  touched  once. 

The  steamship  Oermanic,  of  the  White  Star  Line,  is  to  have  a 
new  set  of  engines  built  by  Messrs.  Harland  &  Wolflf.  The  old 
engines  were  compound  with  two  high-pressure  and  two  low- 
pressure  cylinders,  arranged  with  the  high-pressure  cylinders  on 
top  of  the  low.  These  engines  propelled  the  boat  across  the  At- 
lantic 422  times,  or  a  distance  of  over  1,000,000  miles.  The  prog- 
ress in  marine  engineering  during  the  last  twenty  years  is  well 
illustrated  by  a  comparison  of  the  old  with  the  new  engines.  The 
old  engines  had  two  high-pressure  cylinders,  48  by  *50  inches,  and 
two  low-pressure  cylinders  83  by  60  inches.  The  boiler  pressure 
was  60  pounds,  and  at  a  speed  of  50  revolutions  they  developed 
5,700  indicated  horse  power.  The  boilers  had  19,500  square  feet  of 
heating  surface  and  680  square  feet  of  grate.  The  new  engines 
are  triple  expansion,  with  cylinders  35i,  58i  and  96  inches  in 
diameter  and  69  inches  stroke.  The  steam  pressure  has  been  in- 
creased to  170  pounds,  and  the  new  boilers  have  18,169  square 
feet  of  heating  surface  and  558.6  square  feet  of  grate.  The  new 
engines  develop  6,500  horse  power.  .-,  .. 

The  construction  of  the  Bergen  Railway  in  Norway  is  now  in 
full  progress,  and  is  attended  with  more  engineering  difficulties 
than  have  hitherto  been  met  with  in  railway  construction  in  that 
country.  One  of  the  most  interesting  features  of  the  line  is  a 
tunnel  17,570  feet  long.  The  snowfall  in  the  country  traversed 
by  the  line  has  been  studied.  It  varies  considerably;  Engineer- 
ing says  that  in  some  winters  the  depth  averages  three  feet  or 
four  feet,  while  in  others  it  is  more  than  six  feet.  On  the  more 
exposed  spots  there  is  generally  but  little  snow,  while  in  hollows 
it  may  be  12  feet  to  16  feet  deep.  The  Voss-Tangevand  section 
(about  46i  miles)  rises  from  a  minimum  of  180  feet  to  a  maximum 
height  above  the  level  of  the  sea  of  4,330  feet.  This  section  will 
entail  an  expenditure  of  about  £800,000,  of  which  £150,000  will 
be  required  for  the  Gravelhalsen  tunnel,  the  construction  of 
which  has  been  contracted  for  by  a  firm  of  Norwegian  engineers. 
The  works  on  the  west  side  of  this  tunnel  were  commenced  last 
autumn,  and  the  rock  has  so  far  principally  consisted  of  a  hard 
slate.  Operations  are  now  about  to  begm  at  the  other  end  of  this 
tunnel,  the  completion  of  which  is  fixed  for  Oct.  1,  1903.  At 
both  ends  water  power  is  available  for  the  working  of  boring 
machines,  ventilators,  &c.  A  large  portion  of  that  section  lies 
above  the  forest  boundary. 


In  a  paper  read  before  the  American  Society  of  Mechanical  En- 
gineers by  J.  M.  Whitman,  on  the  effect  of  retarders  in  the  fire- 
tubes  of  steam  -boilers,  the  results  of  experiments  are  given  and 
the  following  conclusions  derived  therefrom:  1.  Retarders  in 
fire-tubes  of  a  boiler  interpose  a  resistance  varying  with  the  rate 
of  combustion.  2.  Retarders  result  in  reducing  the  temperature 
of  the  waste  gases,  and  in  increasing  the  effectiveness  of  the 
heating  surface  of  the  tubes.  3.  Retarders  show  an  economic  ad- 
vantage when  the  boiler  is  pushed,  varying  in  the  tests  from  3  to 
18  per  cent.  4.  Retarders  should  not  be  used  when  boilers  are  run 
very  gently,  and  when  the  stack  draft  is  small.  5.  It  is  prob- 
able that  retarders  can  be  used  with  advantage  in  plants  using 
a  fan  or  steam  blast  under  the  fire,  or  a  strong  natural  or  induced 
chimney  draft,  when  burning  either  anthracite  or  bituminous 
coals.  6.  Retarders  may  often  prove  to  be  as  economical  as  are 
economizers,  and  will  not.  in  general,  interpose  as  much  resist- 
ance to  the  draft.  7.  Retarders  can  be  used  only  with  fire- 
tubular  boilers.  8.  The  economic  results  obtained  on  the  boiler 
tested  are  Meal,  showing  that  it  was  clean,  the  coal  good  in 
quality,  and  the  firing  skillful.  With  retarders  the  tubes  are 
more  effectively  cleaned  than  without  their  use.  9.  The  tests 
prove  that  the  marine  practice  of  using  retarders  is  good,  and 
that  the  claim,  often  advanced,  that  they  show  from  5  to  10  per 
cent,  advantage,  holds,  whenever  the  boiler  plant  is  pushed  and 
the  draft  is  strong. 

If  the  building  of  the  battleship  Oregon  had  been  a  co-opera- 
tive enterprise  in  which  nine-tenths  of  the  men  of  the  Pacific 
coast  had  i)ersonally  participated,  the  satisfaction,  not  to  say 
self-satisfaction,  of  the  population  could  scarcely  be  more  in- 
geniously displayed.  The  Oregon  has  revealed  to  the  Pacific 
coast  that  it  can  build  ships  with  the  best,  that  the  Union  Iron 
Works  of  San  Francisco  can  even  beat  the  yards  of  the  Cramps, 
for  the  new  battleship's  maximum  of  17.34  and  average  of  16.79 
take  what  is  known  in  the  world  of  battle  as  the  belt.  The  work- 
men of  the  yards  were  only  a  little  more  demonstrative  than  the 
rest  of  the  population  when  they  tied  ropes  to  the  carriage  of 
Irving  M.  Scott,  the  Oregon's  builder,  decked  the  s&me  with 
flowers,  and  dragged  him  aboutj  hundreds  strong,  as  in  a  tri- 
umphal car.  Mr.  Scott  made  a  speech  to  the  men  who  had  done 
the  actual  work  on  the  battleship,  recalled  the  Eastern  taunt  of  a 
few  years  ago  that  the  Union  Iron  Works  constituted  only  a 
plant  on  paper,  and,  holding  up  some  of  the  flowers,  announced 
that  he  would  save  them  for  a  bouquet  to  lay  on  the  grave  of  the 
once-scornful  Cramps.  It  has  been  proved  that  the  Pacific  coast 
can  build  war-ships;  magnanimity  and  a  sense  of  humor  will 
come  \aier.— Harper's  Weeklp. 


The  East  Coast  Route  between  London  and  Scotland  has  put 
some  beautiful  new  trains  in  service  recently.  The  cars  have 
numerous  features  that  are  American.  They  have  corridors  the 
length  of  the  cars,  end  doors,  Gould  vestibules,  couplers  and 
platforms,  Westingbouse  brakes,  and  car-heating  apparatus  of 
American  manufacture.  The  cars  are  each  6'J  feet  long.  The 
construction  of  such  cars  is  not  without  its  significance.  Engi- 
neering says  in  commenting  upon  the  new  trains:  "After  a  very 
long  life  the  British  railway  carriage  with  its  independent  com- 
partments begins  to  show  signs  of  having  passed  its  meridian." 
It  is  to  be  noted,  nevertheless,  that  this  innovation  is  on  a  long 
distance  train,  and  it  is  probable  that  if  it  finds  favor  at  all  it  will 
be  confined  to  long  distance  travel.  Mr.  Worsdell,  Locomotive 
Superintendent  of  the  North-Eastem  Railway,  has  designed  and 
constructed  five  express  engines  for  these  East  Coast  trains.  The 
cylinders  are  20  inches  in  diameter,  and  have  a  stroke  of  26  inches. 
There  are  four  coupled  wheels  7  feet  7i  inches  in  diameter,  and 
there  is  a  four-wheel  bogie.  The  boiler  is  4  feet  4  inches  in  diam- 
eter and  over  11  feet  in  length.  The  firebox  is  7  feet  long,  and  the 
center  of  the  boiler  from  the  rails  is  over  8  feel.  The  boilers  are 
constructed  to  carry  a  pressure  of  200  pounds  per  square  inch. 
In  addition  to  the  five  engines  already  completed,  10  others  are 
under  constructiuu,  and  a  large  number  of  t.^nders  are  being 
fitted  up  with  the  water  scoop.  It  is  evident,  therefore,  that  the 
East  Coast  Route  is  ready  to  compete  for  the  traffic  to  Scotland, 
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either  by  excellence  of  acconiiuodation  or  by  a  good  showing  in 
another  "race  to  the  north." 


In  the  evening  of  August  8,  a  |)ecu1iar  accident  happened  at 
the  Brooklyn  Navy  Yard.  The  cai-son  or  gate  of  dry  dock  No.  2 
gave  way  and  a3  the  d(x;k  was  empty  at  the  time  the  inrush  of 
water  tore  a  nuniher  of  vessels  from  their  moorings.  A  pile 
driver,  a  lumber  lighter  and  the  torpedo  boat  Kricuson  were  carried 
into  the  do.'k  and  the  latter's  bow  was  badly  damaged.  The  steam 
launch  of  Commodore  Sicard  was  wrecked  and  sunk  inside  of  the 
dix"k.  Tlie  war  vessels  ^'/a<i'a,  ATa^n'iin,  rer/'or  and  Puritan  were 
carried  into  the  channel  and  toward  the  dock  bv  thi-  current, 
but  were  caught  and  towed  back  to  their  nioonngs  ttefore  anj 
damage  was  done  them.  The  dock  and  the  gate  were  both  dam- 
aged and  the  total  bil'  for  repairs  is  variously  estimated  to  be 
from  #100,00<)  to  |2.-)0,00(i.  The  gate  is  of  steel  and  was  ballasted 
with  rock  which  had  nearly  all  been  removed  preparatory  to 
putting  a  ballast  of  concrete,  and  to  its  lightenei  ondiiion  is  at- 
tributed the  accident.  .       ■    .    . 


An  interesting  method  of  testing  lubricants  when  a  regular  oil 
tester  is  not  at  hand,  but  where  electrical  apparatus  is  available,  was 
recently  described  by  Mr.  P.  MacGih^n,  in  the  Electrical  World.  It 
consists  of  employing  a  shaft  driven  by  a  small  shunt  wound  elec- 
tric motor  and  fitting  it  with  two  bronze  or  babbitt  metal  boxes, 
so  arranged  that  a  known  weight  can  \>e  applied  lo  them  and  the 
lubricant  properly  introduced.  The  speed  of  the  motor  can  be 
regulated  within  one  ppr  cent,  by  means  of  a  water  barrel  in  the 
armature  circuit  and  rheostat  in  the  field  circHit.  The  power  sup- 
plied to  the  motor  is  oViserved  by  means  of  a  watt-meter.  The 
watts  required  when  there  is  no  pressure  on  the  bearing  is  de- 
ducted from  the  readings  obtained  when  the  pressure  is  put  on. 
From  the  watts  used  the  speed  of  the  rubbing  surfaces  and  the 
pressure,  the  co-efficiert  of  friciion  cin  be  accurately  determined. 
The  equation 

WX44.2 

F  ZL 

.  •■■•■■   •     ■  .  S  •  -^ 

gives  the  friction  in  pounds,  Vl' being  the  watts  consumed,  .S'  the 
speetl  of  the  rubbing  surfaces  in  feet  per  minute.  44-3  the  foot- 
pounds per  watt  expended,  and  /'the  friction  in  pounds;  whence 
we  obtain 

F        W  X  44.3 
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where  A'  is  the  co-etHcient  and  P  the  total  pressure  on  the  bear- 
inK- 


In  an  article  in  the  Iron  Age,  Mr.  P.  Kreuzpointer  made  the 
following  comparison  l)etween  test  pieces  of  various  lengths  and 
areas.  A  few  results  of  tests  given  below  will  illustrate  better 
than  any  words  the  remarkable  difference  between  the  extremes 
of  modem  test  section,  where  the  8-inch  section  comes  nearest  the 
natural  conditions  of  the  full-sized  plate  or  structural  member, 
while  the  1-inch  or  groove  section  is  further  from  it,  hence  giving 
fictitious  values.  While  a  test  section  where  elongation  is  meas- 
ured in  10  or  12  inches  would  still  be  nearer  to  the  ideal,  the  diflf- 
erence  between  these  and  an  8-inch  length  is  so  small  that  it  can 
be  omitted  in  practice,  saving  thereby  a  good  deal  of  metal  and 
cost  of  preparation: 

Ku)V04Ti0.s  wirii  Gk'jmktric\lly  nissiMiL,4R  Tb4T  Pieces. 
Per  Cent. 
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ticulars  were  given  of  a  new  locomotive,  which  had  been  designed 
under  their  directions  especially  to  meet  the  requirements  of  the 
New  South  Wales  lines.  It  is  aptly  named  the  ''Australian  Con- 
solidation" engine  and  considerable  interest  has  been  attracted 
by  the  appearance  of  the  first  of  the  engines  in  steam.  The  trial 
runs,  it  is  understood,  were  most  satisfactory,  indicating  that 
the  new  locomotive  fully  meets  all  that  was  desired  when  it  was 
designed.  The  New  South  Wales  Railway  Budget  says  that  the 
engines,  five  in  number,  have  recently  arrived  and  have  been  put 
together  at  Eveleigh.  They  are  big  engines,  necessarily  so,  to 
perform  the  work  set  them,  and  have  been  built  by  Messrs.  Beyer, 
l'e»cock&  Company,  Limited,  detail  drawings,  sppcification8,etc., 
having  been  prepared  by  the  Chief  Mechanical  Engineer  in  Aus- 
tralia. The  engines  are  designed  in  accordance  with  the  English 
practice  permitting  of  plate  frames,  copper  fireboxes  and  brass 
tubes  being  used.  The  journals  and  crank  pins  are  encased  in  dust 
proof  shields,  a  very  desirable  protection  in  dry  climates,  such  as 
are  met  with  on  many  of  the  New  South  Wales  main  lines.  These 
engines  have  outside  cylinders  21  inchts  diameter  by  26-inch 
stroke,  with  eight  coupled  wheels,  and  a  two-wheeled  radial  truck; 
the  Westinghouse  automatic  brake  is  applied  to  all  the  coupled 
wheels.  The  valve  motion  is  of  the  Allan  straight-link  t>  pe,  with 
balanced  slide  valves,  and  trick  ports.  The  boiler  and  fire  box 
are  constructed  on  the  Belpaire  principle,  working  at  a  steam 
pressure  of  160  ]x>und8  per  square  inch,  and  containing  a  total 
heating  surface  of  2.311  square  feet,  with  a  grate  area  of  39.75 
square  feet.  The  tenders  are  of  the  double  bogie  type,  capable  of 
carrying  3,6.50  gallons  of  water  and  six  tons  of  coal,  and  are 
equipped  with  the  Westinghouse  autoiuitic  brake. 

Ft.  In. 

Uiameler  of  coupled  wheels 4  3 

Coupled  wheel-base 15  •> 

Total  wheel  htse  of  euKine 23  2 

Total  wheel-base  of  tender 16  0 

Total  xvbpcl-b  ise  of  PtiKine  and  tender 51  lOM 

Total  li)r,«ih  over  bulTeis 60  39i 

Centers  of  cylinde'-a  transversely  .  7  (I 

W  d'h  over  cylinders  outside 9  2?4 

HeiKht  of  center  of  boiler  above  rails 7  8 

The  haulage  power  (exclusive  of  engine  and  tender)  that  it  was 
estimated  the  engine  could  manage  on  a  '.'i  per  cent,  grade  was 
3.50  tons,  at  a  speed  of  10  miles  per  hour,  and  it  is  said  that  on  the 
trial  runs  this  has  been  satisfactorily  covered. 


Tkksile  Htrengtii. 

Test  !<eclion,  1^  inches  by  ^  inch. 

l.ienKth  of  section  in  inches 12  4  6  8 

Pounds  per  square  inch 72,000    «5.l<0    62,700    60,300    59,000 


In  the  last  report  of  the  Australian  Railway  Commissioners  par- 


The  Prussian  State  railways  are  experimenting  with  a  new 
composition  of  oils  and  fats  for  lubricating  car  axles.  The  fol- 
lowing test  was  made  with  the  new  lubricant  on  Corridor  Car 
No.  562,  running  between  Berlin  and  Frankfort-on-Main:  The 
new  lubricant  was  applied  in  all  the  eight  axle  boxes.  The 
method  of  application  was  to  impregnate  16  cushions,  made  of 
a  cheap  shoddy  material,  with  the  new  lubricant,  and  placing 
these,  the  one  under  and  the  other  over  the  axles  in  each  box. 
The  remaining  space  was  fillfd  up  with  the  composition.  The 
total  weight  of  lubiicant  thus  applied  was  16  kilogrammes.  The 
car  was  run  in  the  regular  passenger  train  service,  and  after  run- 
ning 5.000  kilometers  a  slight  addition  of  the  lubricant  was  made 
in  each  axle  l)ox.  At  the  end  of  a  run  of  30,000  kilometers  the 
car  was  held  over  at  the  Berlin  station  and  a  careful  inspection 
made.  Ttie  cushions  were  removed  and  weighed ,  and  likewise 
the  composition  in  the  axle  boxes  carefully  taken  out  and 
weighed.  The  cushions  and  grease  were  replaced  in  the  boxes 
with  some  addition  of  fresh  material,  an  exact  lecord  of  weight 
being  kept.  This  was  repeated  as  each  30,000  kilometers  of 
train  services  were  run  by  the  car.  The  saving,  according  to  the 
oflScial  figures,  comes  out  at  15.84  marks  per  30,000  kilometers  of 
train  service,  or  about  one-half  of  present  cost  per  car.  The 
severest  cold  weather  of  Northern  Europe  does  not  have  any 
effect  on  the  composition,  as  its  freezing  point  is  38  degrees  Cent- 
igrade. On  the  other  hand,  the  warmest  weather  does  not 
cause  the  composition  to  run.  The  results  of  the  tests  may  be 
summed  up  approximately  as  follows:  One  application  of  lubri- 
cant suffices  for  3,100  miles  of  train  service,  and  in  running 
56,800  miles  the  consumption  is  about  69  pounds,  which  is  about 
li  grains  per  100  miles  run  for  each  axle  box.  The  Prussian 
Government  pays  about  15c.  per  pound  for  the  composition. 
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Mr.  William  W.  Borst  has  been  appointed  Receiver  of  the  Den- 
ver, Lakewood  &  Golden  Railroad. 

Mr.  E.  f.  Ripley  has  bei'n  elected  President  of  the  Sonera  Bail- 
way  and  New  Mexico  &  Arizona  Railroad. 


Mr.  H.  Fegrans,  of  Duluth,  Minn.,  has  been  appointed  Chief 
Eugineer  of  the  Duluth  &  North  Dakota. 

Mr.  J.  P.  Lyman,  General  Manager,  has  also  been  elected  Presi- 
dent of  the  Chicago,  Hammond  &  Western. 

Mr.  N.  Monsarrat  has  been  elected  Vice-President  of  the 
Columbus,  Hocking  Vallt-j'  &  Toledo  Railway. 

C.  Millard  has  been  appointed  Chief  Engineer  of  the  St.  Louis, 
Chicago  &  St.  Paul,  with  cfflce  at  Springfield,  III.  .;    ■/ 

Mr.  J.  T.  Walch  has  been  appointed  Master  Mechanic  and 
Masier  Car  Builder  of  the  Oregon  Central  &  Eastern. 

Mr.  Joseph  McWilliains  is  now  General  Manager  of  the  Marietta 
&  North  Georgia,  with  headquarters  at  Marietta,  Ga. 

Mr.  Edward  Woodbury,  of  Kalamazoo,  has  been  elected  Presi- 
dent of  the  Chicago,  Kalamazoo  &  Saginaw  Railway. 

Mr.  Wm.  Rutherford,  Superintendent  of  Motive  Power  and 
Equipment  of  the  Plant  System  of  Railways,  has  resigned. 

Mr.  John  Oliver,  formerly  for  1.5  yeais  Purchasing  Agent  of  the 
Baltimore  &  Ohio,  died  at  Baltimore,  Md.,  July  1.5,  after  a  long 
illne.ss. 

Mr.  R.  B.  Levy,  Sr.,  has  been  appointed  Receiver  of  the  Texas, 
Sabine  Valley  &  Northwestern,  to  succeed  Mr.  Leon  H.  Hart,  re- 
signed. 

Mr.  J.  L.  Polk  has  been  appointed  Acting  General  Manager  of 
the  Gulf.  Colorado  &  Santa  Fe,  to  succeed  Mr.  B.  F  Yoakum, 
resigned.  

Mr.  Jonathan  Evans  has  been  appointed  Master  Mechanic  of  the 
Washington  &  Columbia  River  Railway,  vice  William  Saxton, 
resigned.  

Mr.  D.  W.  McLean,  Master  Car  Builder  of  the  Kansas  City  Fort 
Scott  &  Memphis  at  Fort  Scott,  Kan.,  died  at  Grand  Rapids,  Mich.. 
July  37.  

Mr.  Thomas  Inglis,  Master  Mechanic  of  the  St.  Louis  South- 
western, at  Tyler,  Tex.,  died  recently.  He  is  succeeded  by  Mr.  J. 
M.  Scrogin. 

Mr.  William  S.  McGowun,  Jr.,  has  been  elected  Trtasurer  of 
the  Hancock  Inspirator  Company,  of  Boston,  vice  Mr.  Edward  P. 
Noyes,  resigned. 

Mr.  William  Whyte,  Superintendent  of  the  Trixas  Trunk,  has 
bten  appointed  Receiver  of  that  road  to  succeed  Mr.  George 
T.  Atkint".     His  office  is  at  Dallas,  Tex. 


■  Mr.  S.  R.  Tuggle,  Superintendent  of  Motive  Power  and  Ma- 
chinery of  the  Houston  &  Texas  Central,  has  also  been  made 
Su|>erintendenl  of  Motive  Power  and  Machinery  of  the  Galveston, 
La  Porte  &  Houston.  ■       ■..^~ 


Mr.  Eklwin  McNeil,  Receiver  and  General  Manager  of  the 
Oregon  Railway  &  Navigation  Company,  has  been  chosen  Presi- 
dent of  the  reorganized  company. 

Mr.  J.  M.  Schoonmaker  has  l)een  elected  President  of  the  Pitts- 
burgh, Chartiers  &  Youghiogheny  Railway  to  fill  the  unex- 
pired term  of  J.  H.  Reed,  resigned. 

Mr.  D.  C.  Courtney  has  been  appointed  Division  Master  Me- 
chanic of  the  Baltimore  &  Ohio  Railroad,  at  Grafton,  W.  Va.,  in 
place  of  Mr.  S.  A.  Souther,  resigned. 

Mr.  S.  B.  Wight,  Stcietary  to  President  Ledyard,  of  the  Michi- 
gan Central,  has  Uen  appointed  Assistant  Purchasing  Agent  of 
that  road,  with  office  at  Detroit,  Mich. 

Mr.  W.  A.  Walden,  of  Cbarlott«>,  N.  C,  has  been  appointed 
Master  Mechanic  of  the  Southern  Railway  at  Burlington,  N.  C, 
to  succeed  Mr.  T.  S.  Inge,  transferred  to  Columbia,  S.  C. 

Mr.  E.  T.  Smith  has  resigned  as  Pui chasing  Agent  of  the  St. 
Louis  &  San  Francisco,  and  the  office  is  abolished.     General 


Mr.  Charles  Warren,  General  Manager  of  the  Great  Northern, 
has  retired.  Mr.  James  M.  Barr,  General  Superintendent,  has 
been  assigned  certain  duties  hereU>fore  perform*  d  by  the  General 
Manager,  and  the  latter  office  will  be  abolished. 


Mr.  W.  E.^Guerin  has  been  elected  President  of  the  Columbus. 
Sandui-ky  &  Hocking  Railroad,  to  till  the  vacancy  caused  by  the 
resiKnation  of  N.  Monsarrat.  Mr.  Charles  Parrott  has  been  elected 
V^ice-Pr«sident,  to  fill  the  vacancy  caused  by  the  election  of  Mr. 
Guerin. 

Mr.  Edward  S.  Washburn,  Vice-Prt  sideni  of  the  Kansas  City, 
Fort  Scott  &  Meuipliis,  has  been  chosen  President  of  that  road 
and  the  Kansas  City,  Memphis  &  Birmingham.  It  is  announced 
tiiat  he  will  also  assume  the  duties  of  General  Manager  of  the 
roads  named  and  associated  Hnec.  •  .  y 


Mr.  Joseph  A.  Jordan,  General  Manager  of  the  St.  Louis  & 
Hannibal,  has  been  elected  Vici -President  of  the  Green  Bay  & 
Western,  which  has  but  recently  beeri  reorganized,  to  succeed  the 
Green  Bay,  Winona  &  St.  Paul.  Mr.  Jordan  will  continue  as 
General  Manager  of  the  St.  Louis  &  Hannibal. 

Mr.  F.  P.  Olcott  has  l>een  elected  President  and  Mr.  J.  H.  Hill 
General  Manager  of  the  Galveston,  Houston  &  Henderson  road  in 
TexaF.  Mr.  Hill  was  appointed  ta  this  office  some  months  ago, 
but  has  not  yet  been  ploctd  in  active  charge  of  the  opteration 
of  the  line,  which  still  continues  under  the  direction  of  the 
Operating  Department  of  the  International  &.  Great  Northern. 

Mr,  A.  L.  Sluder,  Master  Mechanic  of  the  West  Iowa  Division 
of  the  Chicago,  Rock  Island  &  Pacific,  at  Stuart,  Iowa,  has  been 
appointed  Master  Mechanic  of  the  Southwestern  Division,  in 
charge  of  the  Locomotive  and  Car  Department,  with  headquarters 
at  Trenton,  Mo.,  to  sucieed  Mr.  William  Gessler,  resigned.  Mr. 
J.  B.  Kilpatrick  is  given  jurisdiciiou  over  the  West  Iowa  Division 
in  addition  to  bis  other  duties. 


Mr.  Frederick  Harrison,  (Jeneral  Manager,  and  Mr.  Robert 
Turnbull,  General  Superintendent,  of  the  London  &  North  West- 
ern Railway,  of  England,  arrived  in  New  Yorl^  by  theCunard 
hi.e  steamer  Lucania  on  Saturday,  Aug.  22.  These  gentlemen 
are  coming  over  on  a  tour  of  recreatton  and  observation,  and 
after  two  days"  stay  in  New  York,  will  proceed  to  the  Pacific 
Coast,  visiting  all  places  of  interest  eu  route  in  the  States  and 
Canada,  returning  to  New  York  in  October.  They  will  be  enter- 
tained by  a  large  number  of  American  railroad  officials,  and  every 
facilitation  will  be  atfordcd  them  to  inquire  into  the  American 
system  of  railroads,  etc. 


Mr.  Robert  Garrett,  formerly  President  of  the  BJtimore  & 
Ohio  road,  and  the  son  of  Mr.  John  W.  Garrett,  who  did  so  much 
in  the  building  up  of  the  road,  ditd  on  July  29.  Mr.  Garrett  was 
born  at  Baltimore  in  1847.  and  was  graduated  from  Princeton 
University  in  1867.  After  a  short  training  in  the  banking  bouse 
of  his  father  he  entered  the  railroad  field,  being  made  President 
of  the  Valley  road  of  Virginia  in  1871,  Thiid  Vice-President  of  the 
Baltimore  &  Ohio  in  1879,  First  Vice-President  in  1881,  and  Presi- 
dent in  1884  on  the  death  of  his  father.  In  October,  1887,  he 
resigned  the  Presidency,  and  Mr.  Samuel  Spencer  became  Presi- 
dent. During  Mr.  Garrett's  administration  the  Philadelphia 
division  of  the  road  was  built,  and  the  B.  &  O.  express  and 
telegraph  lines  were  built  up  only  to  be  gold  out  at  a  great  losci. 


%qvAptatnt  ^otes. 


Manager  Yoakum  will  hereafter 
piles. 


look   after  the  purchase  of  sup- 


Frve  locomotives  are  under  construction  at  the  Brooks  Works 
fc  r  the  Chicago,  Rock  Island  &  Pacific  Railway. 

The  Michigan   Central  is  building  three  new  locomotives,  two 
switch  and  one  passenger,  at  its  St.  Thomas  shops. 

It  is  stated  that  the  Lake  Shore  &  Michigtn  Southern  will  order 
soon  12  or  more  locomotives  and  about  900  freight  cars. 
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The  Cliicago,  Rt)ck  Island  &  Pacific  Railway  has  ordered  1(M» 
coal  cars  to  be  huilt  by  the  Michigan  Peninsular  Car  Company. 

A  contract  for  building  ten  Page  dump  cars  has  been  let  to 
the  United  States  Car  Company,  and  will  be  built  atHegewich. 

The  Great  Northern  has  placed  an  order  with  the  Brooks  Loco- 
motive Works  for  12  mogul  engines  with  19  by  26-inch  cylinders. 

It  is  reported  that  the  Chicago  &  Northwestern  contemplates 
adding  about  5,000  new  freig>^t  cars  to  its  equipment  during  the 
year.  

The  Indiana  Pipe  Line  and  Refining  Company  has  placed  an 
order  of  fifty  8,(K)0  gallon  tank  petroleum  cars  with  the  Terre 
Haute  Car  Works. 

The  Illinois  Central  baa  contracted  for  the  construction  of  six 
ten-wheeled  and  eight  eight-wheeled  passenger  locomotives,  five 
moguls  and  four  six-wheeled  switchers.  This  order  is  divided 
between  the  Brooks  and  Rogers  Locomotive  Works. 

The  Pittsburgh  Ixx:omoiive  Works  rtcently  delivered  to  the 
Seaboard  Air  Line  twelve  ten-wheel  engines  with  cylinders  19  by 
24  inches.  They  have  also  shipped  lately  two  six-wheel  connected 
side  tank  engines  with  cylinders  13  by  20  inches  for  the  Ota  Rail- 
way of  Japan. 

The  records  of  the  Georgia  courts  show  that  the  cars  recently 
ordered  by  the  Georgia  Railroad  from  the  Ohio  Falls  Car  Manu- 
facturing Company  are  to  cost  as  follows  :  Two  hundred  venti- 
lated box  cats,  '^M  a  car;  tto  drop-bottom  gondolas,  $340  a  car;  50 
platform  cars,  $286  each,  and  10  stuck  cars,  |414  each. 

Instating  in  our  July  issue  that  the  Richmond  Locomotive 
Works  had  not  received  an  unqualified  order  for  alterfng  over  (iO 
Big  Four  engines  to  the  compound  system,  we  were  in  error. 
The  order  has  been  given  for  the  entire  60  engmes,  but,  of 
couise,  the  work  of  alteration  will  be  carried  out  only  as  the 
engines  come  m  the  shop  for  general  repairs. 

H.  K.  Porter  &  Company,  of  Pittsburgh,  some  time  ago  secured 
a  contract  for  eiiuipi)ing  the  Eckincton  and  Soldiers' Home  Street 
Railway  of  Washington    with   traction  cars  and  compressed  air 
motors.     The  new  cars  will  resemble  ordinary  cable  cars  and  will 
be  about  20  feet  long.     The  power   will   be   placed   beneath    the 
seats  and  the  floor  of  the  car.     The  air  will  be  stored  in  eight  iron 
retorts  nine  inches  in  diameter  and  as  long  as  the  car.     The  aii 
will   be    stored    at    a   pressure    of    2,000   pounds    to    the    cubic 
nch.    The  air  pressure  in    the  storage  tanks  is  reduced  before 
used  in  the  motor  and  is  to  be  heated  by  passing  it  through  hot 
water.     The  power  is  regulated  by  ordinary   levers,  and  the  sys- 
tem is  almost  identical  with  a  steam  or  compressed  air  locomo- 
tive. 


Report  of  the  Committee  on  Fire-Proofing  Testa. 

The  following  report,  addressed  to  the  Tariff  Association  of  New 
York, the  Architectural  League  of  New  York  and  the  American  So- 
ciety of  Mechanical  KD^ineers  is  of  unusual  interest.  The  joint 
committee  appointed  to  iuvesti|{ate  and  test  (ire  prooting  for  struc- 
tural metal  in  buildings  and  to  obtain  data  for  standard  specifica- 
tions, is  as  follows  :  S.  Albert  Keed  for  the  Taritf  Association, 
Geo.  L.  Heins  for  tlie  Architectural  League  and  H.  de  B.  Parsons 
and  Ihomas  F.  Rowland,  Jr.,  for  the  American  Society  of  Mechanical 
Engineers.  The  committee,  after  having  t-Aected  its  own  organiza- 
tion, determined.to  add  to  its  numbers  by  the  creation  of  an  Advisory 
Board.  This  step  was  taken  for  the  purpose  of  more  widely  in- 
creasing the  interest  taken  in  tbeexperimentii,  and  also  to  prevent, 
as  far  as  possible,  the  impression  that  the  work  was  of  a  sectional 
or  local  character.  The  names  of  the  gentlemen  who  accepted  invi- 
tations to  serve  on  this  Advisory  Board  are  as  follows  : 

Edward  Atkinson,  President  Boston  Manufacturers'  Mutual  Fire 
Insurance  Company. 

Osborne  Howes,  secretary  Boston  Board  of  Fire  Underwriters. 

Charles  .\.  Uexamer,  Secretary  Philadelphia  Fire  Underwriters' 
Association. 

W.  Martin  Aiken,  Supervising  Architect,  United  Slates  Treasury 
Ueparcment,  representative  Illinois  Chapter,  American  Institute  of 
Architects. 

George  B.  Post,  New  York  Chapter,  American  Institute  of  Archi- 
tects. 


Stevenson  Constable,  Superintendent  of  Buildings,  New  York. 

F.  H.  Kiodl,  Structural  Kngineer,  Carnegie  Steel  Company. 

John  R.  Freeman,  Chief  Instruction  Department,  F.  M.  1.  Com- 
panies. 

Henry  Morton,  President  Stevens  Institute  of  Technology. 

C.  H.  J.  Woodburv,  member  American  Society  of  Civil  Engineers. 

H.  B.  Dwight,  Uwight  Survey  and  Protection  Bureau,  New 
York. 

F.  C.  Moore,  delegate  New  York  Board  of  Underwriters  to  Board 
of  Kxamination  of  Department  of  Buildings. 

Wm.  A.  Wahl.  Secretary  Franklin  Institute,  Philadelphia. 

John  T.  Williams. 

The  committee  publicly  thanks  the  parties  mentioned  below  for 
their  offers  of  assistance,  namely  :  The  Continental  Iron  Works, 
for  permission  to  use  part  of  their  yard  and  for  numerous  cour- 
tesies which  have  been  extended  to  the  committee  from  time  to 
time  ;  the  Carnegie  Steel  Companv,  Limited,  for  their  offer  to  fur- 
nish all  the  structural  steel  that  the  committee  may  need ;  J.  B.  & 
J.  M.  Cornell,  for  their  offer  to  furnish  the  cast  iron  columns  for 
which  the  committee  may  ask  :  Sinclair  Sr  Batmen,  for  their  dona- 
tion of  75  barrels  of  Alsen  cement;  the  Lorillard  Brick  Works  Com- 
pany, through  Henry  M.  Keasbey,  for  54,000  common  bricks;  Henry 
A.  Maurer,  for  his  donation  of  14,000  Are  bricks  and  14  barrels  of 
fire  clay. 

The  report  says  : 

Daring  the  winter  just  past  your  committee  erected  a  testing 
plant,  as  shown  in  the  accompanying  photograph.  Fig.  1.  The  gaa 
producer  in   the  background   is  9  feet  in  diameter  by  12  feet  in 
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Fig.  I.-View  of  Testing  Plant' 

height,  and  is  equipped  with  a  hopper  valve  on  top.  Gas  is  gene- 
rated by  means  of  steam  from  the  boiler,  as  shown,  and  carried 
into  the  furnaces  through  pipes,  as  clearly  indicated  in  the  photo- 
graph. The  foundation  shown  on  the  left  is  ready  for  the  erection 
upon  it  of  a  furnace  for  testing  beams  and  floors.  Its  dimensions 
are  :  length,  27  (eet  ;  width,  12  feet  ;  but  it  can  be  arranged  to  take 
larger  beams  if  so  desired.  The  furnace  shown  on  the  right  is  for 
testing  columns,  and  is  14  feet  square,  outside  measuremcTit. 

The  arched  roof  is  made  of  fire  brick  and  is  independent  of  the 
side  walls,  being  supported  by  outside  corner  posts.  The  walls  are 
of  common  brick,  but  can  easily  be  changed  so  that  experiments 
can  be  made  on  other  materials.  One  side  wall  and  the  end  wall 
with  the  door  are  12>^  inches  in  thickness;  (be  rear  wall  is  8^4  Inches, 
and  the  fourth  wall  is: 4  inches  inside,  2  inches  air  space  and  8>^ 
inches  outside,  making  a  total  thickness  of  14,V^  inches. 

The  floor  is  covered  with  fire  brick,  with  openings  left  for  the 
branch  gas  pipes  and  air  spaces  to  support  the  combustion.  These 
branch  gas  pipes  are  4  inches  in  diameter,  capped  with  tuyeres  re- 
duced to  2  inches.  In  order  to  increase  the  temperature  when  de- 
sired, a  t>arrel  of  naphtha  is  connected  by  means  of  a  small  pipe 
and  blown  into  the  gas  pipe  at  the  Y-branch  by  means  of  a  steam 
jet. 

The  column  is  placed  in  compression  by  means  of  a  hydraulic  ram 
underneath,  resting  on  three  24-iDch  I-l>eams  the  same  as  those 
across  the  top  of  the  furnace  shown  in  photograph.  In  order  to 
keep  the  entire  length  of  the  column  within  the  furnace  filler  blocks 
of  cast-iron  are  placed  between  the  ends  of  the  column  and  these  I- 
beams.    The  hydraulic  ram  is  12  inches  in  diameter  and  the  water 
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Full  lines  show  temperature— each  vertical  space  equallinK  500°  F. 
Broken  lines  show  load — each  Terlical  spuce  equalling  30  ions. 

■.  •  -:;•    .   ..  Fig.  2.— Diagram  of  Tests.        <    :  -•,,.. 

pressure  can  be  carried  to  2,500  pounds  per  square  iach.    The  teni-' 
perature  is  measured  by  means  of  a  Uehling  &  Steinbart  pyrometer 

The  moDey  to  carry  out  this  work  has  been  advanced  by  various 
parties.    The  money  expended  up  to  July  12, 1896,  is  13,103.39. 

Your  committee  decided  that  it  would  be  best  to  make  the  tests 
according  to  the  following  programme  : 

i^ir«^— That  a  series  of  tests  be  made  on  steel  and  on  cast-iron 
columns,  without  any  fire  protection  whatever.  T.bese  tests  then 
to  be  taken  as  a  basis  of  comparison  with  those  that  were  to  fol- 
low. 

.Second.— That  a  series  of  tests  be  made  with  similar  steel  and 
cast-iron  columns,  protected  with  different  materials  and  in  diller- 
ent  manner. 

Third. — That  a  series  of  tests  be  made  on  unprotected  beams  and 
girders. 

Fourth.— Tba.t  a  series  of  tests  be  made  on  protected  beams  and 
girders. 

It  has  also  been  proposed  that  each  series  be  be  divided  for  test 
both  with  and  without  water. 

Your  committee  has  communicated  with  many  manufacturers  of 
Qreproofing  materials,  and  has  been  informed  that  these  manufac- 
turers will  submit  (heir  materials  for  purposes  of  tests. . 

RESULTS.  ■■..;:■  "'...'.■.•■..._,■ 

The  result  of  this  series  of  tests  is  shown  in  the  accompanying 
diagram.  Fig.  2,  where  the  solid  line  represents  the  temperature 
and  the  dotted  line  the  load  on  the  column. 

Test  No.  1  was  made  on  a  steel  column,  when  the  temperature 
was  rapidly  raised.  Test  No.  3  was  made  on  a  cast-iron  column 
under  similar  conditions.  Both  columns  began  to  fail  as  soon  as 
they  showed  "red." 

Test  No.  2  was  made  on  a  steel  column,  when  the  temperature 
was  raised  more  slowly  than  in  the  other  tests  just  described,  and 
test  No.  4  was  made  on  a  cast-iron  column  under  similar  conditions. 
Both  these  columns  failed  when  they  began  to  show  "  red," 
although  the  time  was  longer  than  in  Tests  1  and  3. 

Test  No.  5  was  made  on  a  cast-iron  column,  a  jet  of  water  being 


thrown  upon  it  through  a  9^ -inch  nozzle.  The  column  was- first 
heated  to  675  degrees  and  then  quenched  with  water  without  injury. 
The  heat  was  then  slowly  raised  again  to  775  degrees  and  the 
column  again  quenched  with  water.  The  heat  was  then  raised 
slowly  to  a  temperature  of  1,075  degrees  and  the  column,  which 
then  showed  a  "dull  redness,"  was  again  quenched  with  water. 
The  heat  was  then  raised  again  to  1,:«)0  degrees  and  the  column, 
which  now  showed  a  "bright  red,"  was  again  quenched  with  water. 
The  column  was  beginning  to  yield  by  bending  just  before  the  last 
application  of  the  water.  The  column  was  appirently  unaffected 
by  water,  although  it  failed  by  bending  under  the  load  the.same 
as  in  Cases  3  and  4. 

Column  Test  No.  1,  May  19, 1896.— Fire  test  without  water;  steel 
column.— The  walls  of  the  furnace  were  of  common  brick,  as  de- 
scribed, and  the  door  was  closed  with  a  double  thickness  of  sheet 
iron,  which  made  the  opening  practically  tight.  The  column  was 
a  Carnegie  steel  b}X  channel,  of  the  dimensions  as  shown  in  Fig.  2, 
and  was  unprotected.  The  weather  wa*  clear  and  warm,  with  only 
a  slight  breeze  from  the  west.  The  temperature  of  air  80  degrees 
T'ahr.,  in  the  shade.  The  gas  producer  was  tired  the  day  before^ 
with  valve  closed  against  the  furnace.  The  packing  in  the  hydrau- 
lic cylinder  leaked  and  a  fitting  of  the  pipe  gave  out  as  test  started. 
These  causes  delayed  the  use  of  the  water  pressure. 


Time. 
U    M. 

10.S5 
10.45 
11.13 


Pyrometer.  Hyd.  pressure. 
Ueg.  Fahr.       Total  load, 
tons. 


11.20 


1.050 


Remarks.  ■    ..  V    :^ 

Wood  fire  lit. 

Gas  turned  into  furnace. 

Pyrometer  put  in  furnace  through 
lower  hole,  i!K  feel  above  ihe  fur- 
nace floor,  with  point  12  inches  from 
column.  -ii 

Pressure  on  column.  Light  load. 
P.vrometer  point  24  incbes  from 
column  _ 

Half  faucet  of  naphtha.  7""^ 

Water  pressure  on. 

Quarter  faucet  of  naphtha. 

Pressure  otT,  water  valve  repacked." 

Clos'.'d  all  air  openings.  Water  pres- 
sure on.  ... 

Column  brgan  to  show  "  red."   v   '■   ■'.  • 

Coluoin  began  to  yield. 

Hydraulic  pressure  falling  fait.   - 

Gas  abut  off. 

The  column  would   have  failed   sooner  if  the   working  load  of 
eighty  tons  could  have  been  used.    After  the  column  was  removed 
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Fig.  3.-Columns  for  Tests  1,  2  and  3. 


from  the  furnace  a  photograph,  Fig.  4,  was  taken.  The  brick  walla 
cracked,  the  greatest  damage  taking  place  where  one  wall  was 
bonded  into  the  next  and  the  cracks  at  these  places  extended 
through  the  bricks.  Along  the  horizontal  joints  the  walls  cracked 
most  on  the  bond  courses.  All  the  walls  were  hot,  the  eight-inch 
wall  being  too  hot  to  hold.the  hand  in  contact  with  it. 

STRENGTH  OP  GORDON'S    FORMl'LA.  ..... 

Breaking  Strength  per  square  inch,  (5,630  pounds. 

Area  of  cross-section  15  ^quare  inches.  ' ','     ', 

Breaking  load,  !o  by  45.63U,  631,45    pounds.  312  tons. 

Actual  greatest  load,  cold,  lil.4  tons,  wilb  no  change  of  form. 

Column  Test  No.  2,  May  27, 1896.— Fire  test  without  water ;  steel 
column  ;  furnace  same  as  Test  No.  1.— The  column  was  a  Carnegie 
steel  Z  bar,  as  shown  in  Fig.  .S,  and  was  uncovered.  The  weather 
was  clear  and  warm,  with  a  moderate  breeze  from  the  northwest. 
Temperature  of  air,  80  degrees  Fahr.  in  shade. 
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tAMi  or  TRIAI.. 

Time.  I'yroiueeer.  Hyd.  prcNsure. 
H.  M.  Dt-K.  Kalir.         lutitl  load. 


Kriiiarkii. 


2.2^ 

80 

•  ••»."    ■ 

2.21 

200 

MS 

2.30 
2.35 

650 
1,0<I0 

S^ 

2.« 

1.375 

2.40 

1.125 

Mjf 

2.41 

1.175 

-  fli3 

2.15 

MS 

2.48 
2.47 

1.125 
1.124 

» 

2.19 

l.liO 

u» 

2.51 

l.llW 

u 

2..W 

UfH» 

STKKNOTH  OK 

I'yroiiii'lur  point  3  feet  from  culunin. 

Wood  tire  lit. 

(iaa  I  timed  on. 

One-quarter  cock  of  naphthi. 

Naphtha  closed. 

One  eiKhth  cock  of  naphtha. 

Naiihtha  cock  closed  to  "dropping.' 

Pyrometer  moved  to  2  feet  from  col- 
umn a8  flame  touched  point. 

Column  bcKan  to  yield. 

Column  )  ieldinK  fast. 

Impossible  to  maintain  hydraulic 
pr  gsu  e. 

Hump  !ind  nas  stopped. 

Pyrometer  closed. 

(iOmiclN's  KOHMULA. 

lirc.ikinK  KtrenKtb  per  square  inch,  I2..S2U  pounds. 

Area  of  cross-acctlon,  14.15  jquare  inches. 

Breaking  load.  14.15  by  IL>.82li.  6  6.9IMI  p»und.'>.  3113  tons. 

Column  Test  No.  :<,  June  :<0,  18i)ii.— Fire  test  without  water;  cast- 
iron  columtwt  furnace  same  as  Tests  1  and  2.— The  column  was  a 
cast-iron,  hoKow,  round  coliitnn.  with  Hanges  faced  on  both  ends, 
as  shown  in  Fl{t.  H,  and  was  uncovered.  It  was  cast  horizontally, 
with  a  dry  sand  core,  by  the  Cornell  Iron  Works,  New  York.  The 
weather  was  clear  and  warm,  with  a  sli^^ht  breeze  from  the  south- 
west.   Temperature  of  air.  15  degrees  Fahr. 

LOO  OK  TKIAL. 

Itcmarks. 


Time. 

I'yrjmeier. 

Hyd.  pressure. 

II.  .M. 

DdK.  Kahr. 

total  load, 
tons. 

2.32 

14.1 

2.45 

84.8 

2.dU 

84.8 

2.51 

575 

81.8 

2.57 

li-25 

84.8 

3.0U 

475 

56.5 

3.05 

450 

28.2 

3.06 

650 

15.3 

3.0H 

067 

.  .  t 

3.12 

6U0 

11.3 

3.13 

tiJO 

3.13H 

750 

3.37 

1,12.5 

84.8 

3  40 

I,1.J7 

84  8 

3.55 

1.2U0 

84.8 

4.04 

387 

848 

4.08 

925 

81.8 

4.09 

t)25 

84.8 

4.32 

1,125 

84.8 

Wood  tire  lit. 
Oas  l<l.  door  being  closed. 
Pyrometer   in   place.   18  inches 
columi'.. 


from 


lias  shut  ntf  lo  pokQ  producer. 
Iteiuoved  some  loose  bricks  that  in- 
terfered with  tuyeres. 
(>as  turned  on,  door  closed. 

Air  openings  closed. 
I>oor  down  to  arrange  bricks. 
Door  closed. 

Naphtaa  vaire  opened  one-half, 
slight  redness  >-eport*d  by  gome. 
Column  bent  slightly. 
Gas  shut  off,  door  down,  oolumo  de- 
cidedly red  and  t>ent. 
Gas  on  and  door  closed. 
No  naphtha. 

Naphtha  turned  on  one-half  rock. 
Gas  sliut  otf,  stopped  pumping. 

Strength  by  Gordon's  formula  was  as  follows  : 

Breaking  strength,  9!)2,0iHI  pounds. 

Safe  lo.td  ■  ,,  by  90J,(<(MI.  I8U.4UJ  pounds.  90.2  tons. 

The  result  of  test  No.  3,  is  shown  in  Fig.  5. 

Colutnn  Test  No. -4,  July  »J,  18>J»).— Fire  test  without  water;  cast- 
iron  column  furnace  same  as  Tests  1,  2  and  3.— The  column  was  a 
cast-iron,  hollow,  round  column,  with  flanges  faced  on  both  ends, 
and  was  uncovered.  It  was  cast  horizontally  with  a  dry  sand  core 
by  the  Cornell  Iron  Workc.  New  York.  The  column  was  the  same 
as  illustiated  in  the  cut  (Fig.  3),  with  the  following  exceptions: 
Length  over  overall,  13  feet  "^  inch  thickness  of  flanges,  1%  inches 
flanges  re-enforced  by  four  ribs  each  seven-eighths  inch  thick, 
reaching  from  outer  end  of  flange  to  cylinder  at  an  angle  of  about 
45  degrees. 

LOU  OK  TKIAI.. 

Hyd.  pressure. 

Remarks. 

Wood  lire  Bre  lighted. 

Gas  liKhteil. 

Pyrometer     pUced     18    incbes     from 

column. 
Door  closed. 

Naphtha  used,  one-quarter  cock. 

More  naphtha,  three-eighths  cock. 
More  gas. 

Column  bending. 

More  naphtha,  half  cock.  '     ', 

Color  reported. 

C  lumn  yielding  fast. 

Column  broke  suddenly. 

The  fractiire  occurred  at  the  center  of  the  column.  Fig.  6,  where 
the  deflection  was  the  greatcit.  There  was  a  craok  about  3  inches 
long  about  7  inches  above  the  fracture  on  the  convex  side  of  the 
column,  showing  that  the  column  tirst  pulled  apart  on  the  outside 
of  the  bend.     No  water  was  thrown  on  this  column  during  the  test. 

Column  Test  No.  3,  July  10,  1806.— Fire  Test  with  Water.  Cast- 
iron  Column.  Furnace  same  as  Tests  Nos.  1,  2,  3  and  4.— The 
:olumn  was  a  cast-iron,  hollow,  round  column,  with  flanges  faced 
on  both  ends,  and  was  uncovered.  It  was  cast  horizontally  with  a 
dry  sand  core,  by  the  Cornell  Iron  Worka,  New  York.    The  colamn 


Time. 

Pyrometer. 

Total  1 

H.  .M. 

D.;g.  Kahr. 

tons. 

•2.22 



.... 

2.25 
2.28 

.... 

2» 

2.29 
2.3U 

675 

8ls 

2.49 
2.51 
2.52 

1.1,00 
I.IUO 
1.125 

S 

2.53 

1.^200      . 

«1 

•2.54 

i.:«jo 

2.57 
2.59 

i,:oo 

1.350 

» 

3.01 

1,37  J 

•tj 

3.03M 

1,52a 

84.8 

3.05 

1,5.S0 

84.8 

was   the   smnie   as   illustrated    in    Figure   7,     with    the     follow- 
ing exceptions:  F.anges   were   !>-«  inches  thick,  and   were  re-en 
forced  with  four  ribs,  as  in  test  No.  4.    There  was  a  slight  defect  in 
this  casting,  there  being  a  porous  portion   a  few  inches  long  on  one 
side  about  3  feet  fl  inches  from  the  lower  end. 
Water  was  thrown  upon  the  column  through   about  50  feet  of 


The  pressure 


In   place   18 
5   feet    from 


Fire 


23i-inch  rubtjcr  hose  and  a  three-quarter-inch  nozzle, 
at  the  hydrant  was  50  pounds. 

LOO  OK  TKIAl..  » 

Hyd.  pressure. 

"      "  ■  Remarks. 


Wood  Are  lighted. 

Ga»  lighted. 

Door  cio'iod.     PjTOTieter 

inches  from  column. 
Pyrometer   moved    back 

column. 
U  ater  thrown  on  column  one  minute 
Door  open.    Fire  out. 
Door  open.    Fire  relighted . 
Door  closed. 

Pyrometer  3  feet  from  column- 
Pyrometer  18  inches  from  column. 
Pyrometer  5  feet  from  column. 
Water  on  column   half  minute 

out.    Dcordown. 
Gas  relighted      Door  closed. 
Pyrometer  18  inches  from  column. 
More  air  admitted. 

Column  red. 

Water  on  column  half  minute.     Fire 
out.     Door   down.     More    water   on 
column  as  it  was  still  red. 
Gas  relighted. 

Pyrometer  18  inches  from  column. 
N«phthh.  hsir  cock. 
Column  getting  red. 
Column  bending. 
Pyrometer   moved   back.      Water  on 

column  one  minute. 
Door  down  and  water  on  column  again 
two  minutes. 
The  result  of  the  test  is  shown  in  Fig.  7. 

The  column  was  very  red  when  the  water  was  thrown  on  it  the 
last  time.  The  brick  walls  and  arch  roof  cracked  when  water  fell 
on  them.  The  column  was  badly  bent,  bat  otherwise  appeared  un 
Injured. 


Time. 

Pyrometer. 

Totil  loa 

H.  .M 

Deg.  Fahr. 

tons. 

2.16 

81.8 

2.  -'8 

84.8 

2.29 

600 

84.8 

2.36 

675 

848 

2.42 

iia 

8IJ 

2.43 

4511 

81.8 

2.44 

4U0 

84.8 

■2.46 

4  id 

84.8 

2..i8 

7.50 

84.8 

3.02 

7.50 

84.8 

xor, 

785 

84.8 

3.09 

400 

84.8 

3.16 

3.19 

685 

M.B 

3.22 

7.10 

84.8 

3.:is 

1.025 

81.8 

3.M) 
.3.55 

1.150 
1,075       . 

ta 

4  13 

-   #4- 

4  17 

750 

fi3 

4.21 

787      ' 

fijB. 

4.:«) 

1,250 

'^U' 

4  31 

1.275 

81.8 

4.34 

1.310 

84.8 

4.35 


84.8 


AND  RAILROAD  JOURNAL: 


231 


THE  MOST  ADVANTAOIOUS  DIMIN8I0NS  FOB, 

LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.* 

BY  ISSPECTOR  TROSKE. 


fe.70 


(Continued  f  om  Page  193.)  -    - 

V I  .-'Influence  of  the  Inclination  of  tbk  bxACK  Upon  the 

Vacuum. 
a.  With  the  Same  Bottom  Diameter. 

It  has  already  been  seen  and  discussed  witb  reference  to  Plate 
II.,  in  which  the  waist-shaped  stacks  are  represented,  that,  within 
certain  limits,  the  lowest  vacuum  is  obtained  with  that  stack 
which,  having  the  same  bottom  opening;,  flares  out  to  the  largest 
diameter  at  the  top.  Plate  VI.  under  C  illustrates  the  same  fact, 
and  it  is  shown  in  a  still  more  coDvincing  way  relatively  to  the 
funnel-shaped  stacks  under  B  in  Plate  V.  In  the  latter  plate  the 
lines  of  the  diagram  placed  together  for  two  stacks  having  a  diam- 
eter of  13.78  inches  at  their  smallest  section  and  with  inclinations 
of  one-twelfth  and  one-sixth  respectively. 

We  see  from  these  diagrams  that  the  full  lergth  stack  with  the 
straightest  sides  produces 60percent  greater  vacuum  than  the  stack 
having  the  same  bottom  diameter  but  a  greater  flare. 

Zeuner  reached  the  opposite  opinion  in  his  theory  of  conical 
stacks  as  stated  In  Section  I. 

Fig.  56  shows,  on  a  larger  scale,  the  relationship  of  the  two  coni- 
cal stacks  to  each  other  when  the  nozzle  diameter  is  4.74  inches. 
The  nozzle  distances  (abscissas)  are  here  shown  in  a  scale  of  j'^ 
their  full  size,  while  the  corresponding  vacuum  (the  ordinatesHs 
shown  on  a  scale  of  half  size.    But  it   is  possible,  as   we   have  al- 
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Fig.   55. 

ready  demopstr&ted,  to  obtain  the  &ame  action  witb  both  stacks  by 
using  a  greater  nozzle  distance  with  that  stack  which  has  the 
greater  flare.  According  to  Plate  V.  this  must  average  about  12.60 
iuches  greater  in  Che  ttack  witb  \  inclination  than  in  the  one  hav- 
ing I'a- 

The  lines  of  the  diagrams  under  A  in  Plate  VI.  show  the  same 
thing  for  stacks  that  have  been  shortened  19.68  inches  at  the  top. 
6.  With  the  Same  Top  Diameter. 

In  Plate  v.,  under  C,  two  groups  of  stacks  of  three  each  are  shown; 
they  have  the  same  top  diameter  but  difierent  flares  or  inclina- 
tions. In  one  group  the  corresponding  diameters  are  about  2 
inches  larger  than  in  the  other.  Both  groups  exhibit  the  same  con. 
tour  of  lines,  which  shows  that : 

With  the  same  top  diameter,  that  stack  creates  the  greatest  draft 
iihich  has  the  stnallest  bottom  diameter  and  tchich  is  contracted 
tlielmost  toward  the  bottom. 

The  lines  of  the  diagram  under  B  in  Plate  VI.  show  the  same 
thing.  Here  two  stacks  are  compared  that  have  been  shortened 
li).68  inches  at  the  top  and  which  have  a  flare  of  I  and  ^^  respectively 
as  before.  In  consequence  of  the  large  amount  that  has  been  cut 
off  from  the  top  and  the  slight  difterences  in  the  diameters  result- 
ing therefrom,  the  vacuums  belongins;  to  the  two  stacks  do  not  dif- 
fer so  much  from  each  other  as  they  do  in  the  case  of  the  longer 
stacks  represented  in  Plate  V.;  but  the  more  sharply  contracted 
stack  always  produces  a  draft  about  19  per  cent,  greater. 

In  Fig  56  we  have  given,  on  a  larger  scale  the  diagrammatic  lines 
of  two  full-length  stacks  of  the  same  top  section,  hut  witb  waists 
of  difierent  diameters,  the  nozzle  diameter  for  both  being  4.74 
inches.    The  vacuums  are  represented   by  the  ordinates  and  the 

*pHi>«r  rend  befoe  the  Oermao '^ociotr  of  Mechanical  Engineers,  and 
published  in  OUusers  AniuUen  fur  Oeicerbc  und  Bauuxscn . 
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Fig.  56. 

corresponding  nozzle  distances  by  abscissas.  We  see  from 
the  diagram,  that  the  vacuum  here  increases  about  1.18  inches,  orlSS 
per  cent.,  if  the  stack  having  a  waist  diameter  of  15.24  inches  is 
changed  for  one  having  a  diameter  of  11.89  inches,  the  diameter  at 
the  top  remaining  unchanged.  These  facts,  taken  in  connection 
with  that  graphically  shown  in  Fig.  o5  for  stacks  having  the  same 
bottom  diameter,  form  the  basis  for  the  statement  made  in  section 
X.,  that  in  the  tbeoiies  of  locomotive  exhaust  nozzles  and  stacks 
the  equalization  for  the  cooicity  of  the  stacks  must  be  made  in  an- 
other way,  as  is  done.  ^ 

The  curves  under  T'of  Plate  V.  are  not  instructive  when  read  in 
any  other  way.  At  the  right  the  waist  shaped  stac  s  have  the 
sides  shown  prolonged  in  the  dotted  lines  ro  the  bottom,  and  the 
smallest  diameter,  which  would  then  be  formed,  marked. 

By  making  a  comparison  of  the  curves  we  can  readily  determine 
the  influence  of  the  foot  of  the  stack,  as  discussed  in  tbe  preceding 
section.  For  short  nozzle  distances,  in  which  tbe  current  of  steam 
does  not  present  a  sufficiently  laree  surface  for  drawing  in  the  air 
the  funnel-shaped  stack  with  a  flare  of  V^  (especially  where  the  di- 
ameter is  smalDhasa  weaker  eflect  than  the  waist-»haped  stack  with 
the  s«me  flare;  but  when  the  nozzle  distance  drops  to  about  0.4  of 
the  total  height  of  tbe  stack,  the  two  are  about  equal  in  effective- 
ness, while  for  greater  distances  the  funnel-shaped  stack  no 
longer  appears  to  l)e  superior  to  the  waist-sbaped.  For  all  the  aba 
cissas  of  Plate  V.  both  stacks  have  tbe  same  total  heights,  and 
agree  perfectly  in  having  their  upper  sections  40.02  inches  long,  but 
the  difference  lies  in  tbe  fact  that,  with  tbe  fuonel-shaped  stacks 
the  nozzle  is  always  about  17.52  inches  nearer  the  smallest  section, 
which  has  a  diameter  of  15.75  inches  than  is  the  case  of  the  waist- 
shaped  stacks,  with  a|waist  17.2  iuches  in  diameter.  Kow.  according 
to  Section  VIII.  we  find  th»t  a  confined  jet  of  steam  in  the  experi- 
mental apparatus  had  a  Hare  of  about  1  in  3.4;  so  that  at  a  diataoc* 
of  29.9*2  inches  (760^  millimeters)  from  tbe  nozzle  it  would  have  as 

29  9*' 
approximate  diameter  of  — ^-f-  +  the  diameter  of  the  nozzle,  that  U 

2.4 

witb  a  nozzle  4.74  inches  in  diameter  it  would  be 

12.46  +  4.74  =  17  2  inches.  •     -  .        .  "i 

Thus  at  about  29.92  iuches  from  the  nozzle  opening  the  current  of  ' 
steam  begins  to  fill  the  section  having  a  diameter  of  17.2  inches,  so 
that  there  is  no  free  outlet  for  the  mantle'of  air  that  is  drawn  ia 
with  and  surrounds  the  inclosed  portion  of  tbe  steam  jet.  With 
the  nozzle  opening  located  at  a  still  greater  distance,  the  passage  of 
the  steam  and  air  will  be  cbeckeo  still  more,  the  consequence  of 
which  will  be  that  there  will  be  a  still  greater  loss  of  vacuum  by 
impingement  against  the  side  of  the  funnel-shaped  foot  and  the 
contraction  to  which  the  civfot  will  be 
subjected. 

The  case  of  tbe  funnel-shaped  stack  is 
somewhat  difierent.  Here  instead  of  a 
nozzle  distance  of  29.92  inches  from  the 
waist  in  the  preceding  stack  we  have  a 
nozzle  distance  of  only  29.92  —  17.52  =  12.4 
inches  from  the  smallest  cross-section,  so 
that  the  steam  jet  has  a  free  entrance  into 
the  barrel  of  the  stack,  and  the  entrained 
air  is  carried  through  it  unchecked  by 
friction  against  the  sides.  It  will  be  at  a 
distance  of  about  x  =  (15.75  —  4.74)  x  2,4 
r-  26.42  inches  that  the  current  of  steam 
would  begin  to  fill  the  smallest  section,  as 
shown  in  Fig.  57,  which  corresponds  in 
Plate  V.  to  the  abscissa  of  26.42  x  17.52 
=  43.94  inches.  We  see,  as  a  matter  of 
fact,  that  at  about  3  feet  7^4  inches 
measured  on  the  line  of  the  abscissas  tbe 
line  in  tbe  diagram  curves  sharply  down 
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BOTTOM  OF  STACK    IXTtia 


A.  CONICAL  STACK  WITHOUT    WAIST  AND   WITX    5  MFFESEMT.  NOZZUft 

BOTTOM  OF    STACK  15.75  iK 


BOTTOM  OF   STACK  13.78  ">- 


r-l-TsTt] 


t-r- 


vJ>i# 


[i 


I 

/.  'a 

I 

i 
1^ 


\    1 

1 

1  - 

J?.aiw^ 

'  - 

1 

^v 

NOZZLE  DIAMETER 


B.'c6n'ica'l"stacks  w'ith  THE   ?'ame  top' OIAM£.t|«S. 
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C.  COMPARISON    OF   CYLINDRICAL   WITH   CONICAL   STACKS  HAVING   A  FL«»E  OF    I  IN  6  AND   I    W 

NOZZLE  DIAMETER    4.25  n     NOZZLE  DIAMETER  -  4.75 .»  **°^^^^  DIAMETER     5.12  ■=     >l5?ZLE  DIAMETER   ,i.5_-. 


ALL   STACKS    IN   DIAGRAMS   A   TO  C    ARfe.  SHORTENED  1-7-68 

D   CONICAL   STACKS   WITHOUT   WAIST     THE    NOZZLE  HAVING    A  BRtOCT 
STACK  SHORTENED  11.81   <         STACK  SHORTENED  I9.68»i.      STACK  SHORTENED  2ZS&ia 
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STACK  SHORTENED  1181  >". 


STACK  SHORTENED  I9.6e.m 


K     M    X      n     «      3    «« 

STACK  SHORTENED  27.5|6>a; 


mCUNJITIOM  I: It. 


S      FULL  LENGTH    STACK 


STACK  SHORTENCO  11.81  <>. 
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PLATE  VI.-DETAIL  DIAGRAM  OF  THE  HANOVER  SMOKE-STACK  AND  EXHAUST  NOZZLE  EXPERIMENTS. 

Rbmauks.— 1.  AH  observations  with  the  water  column  were  made  with  a  constant  steam  pressure  of  3.91  in.  of  mercury  and  with  the  same  opening  foi" 
the  admisoion  of  air. 
.- '  ; '      2.  The  abscissas,  indicating  the  nozzle  positinn,  are  all  measured,  on  stacks  without  a  waist  from  a  point  17.52  in.  above  the  smallest  cross- 
'   '        '  section,  and  18.9  in.  aoore  the  biKbest  position  of  the  noszle. 

3.  In  the  stacks  represented  under  0,,the  nozzle  without  a  bridKe  bad  an  ODenioK  4.71  in.  in  diameter,  while  the  one  with  a  bridge  had  ao 
opeoiag  5.12  in.  in  diameter;  the  l)re»dth  of  the  bridge  being  ,63  la.    Both  nozilos  that  bad  (he  same  free  opening. 
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-■"./■..;  TABLE  XXn.  :;■.:•- v    ;-:V;.;' ;      "1;  .-;',      '         "■..■;. 

Comparlioo  of  the  Doszle  poiition*  DeceaMry  to  produo«  the  same  noztle  action  (3.9t  inches  of  water),  the  nozzle  Otstanee  beiOK  meMured  from  the 
BDi^llest  section  of  the  stack,  and  the  nozzJe  need  beioi;  with  and  without  a  bridge. 


Staek. 


niameter  and  flare. 


1«  re  inches  (!) 
(With  waist) 
15.75  inobesli) 
(With'  waist) 


1X.78  inches  (i) 
(Withoot  waist) 


13.78  inches  (,',) 
(Without  waist) 


16.75  tnchee  (,\) 
(Without  waist) 


Length. 


Full  leuKth 
Shortened  ^M  inches 

Full  length 
Shortened  19.68  inches 


Fnll<len<[th 
Shortened  11.81  inches 
19.68     ■• 
27.56     " 
Full  length 
Shortened  11  81  inches 
19.68     " 
2T.66     " 


TaXl  lenccth 
Shortened  11.81  inches 
19.68      " 
«7J6     " 


Nozzle  without 
bridge. 


Inches. 


6.73 
25.32 
13.00 
23.13 


17.41 

20.28 
22.32 
S-VOO 
4.21 
9.84 
14.37 
19.S9 


19  02 
23.90 
28.74 
(43.90) 


Nozzle  with 
bridge. 


Inches. 


II. U 

S.T4 
10.83 


10.83 
12.72 
14.93 
17.13 
1.S7 
3.15 
5.12 
10.43 


12.01 
17.13 
80.87 
(32.87) 


Shortening  of  the  nozzle  distance  due.  to  thff 
use  of  the  bridge.  '  *' 

III  Km' 


Inches. 


6.7»^ 
14.17  1 

12.60; 


fi.6n 

7.56 

7.40 

7.87  V 

2.64/" 

6.19 

9.25 

8.86J 


(11.02); 


**« 


Rem  AUKS.— When  the  stack  15.75  inches  in  diameter  had  been  shortened  27.56  inches,  it  became  impossible  to  maintain  a  vacuum  of  3.94  inches  anjr 
longer.    The  bracketed  figures  correspond  to  a  vacuum  of  3.51  inches. 


in  consequence  of  the  reason  given,  and  also  of  the  loss  previously 
shown  in  Fig.  44.  With  a  stack  13.78  inches  in  diameter  the  same 
thing  naturally  occurs  with  a  shorter  nozzle  distance,  as  shown 
under  C  in  Plate  V.  The  lines  also  assume  the  downward  curvature 
earlier  and  more  sharply  than  with  the  larger  stack. 

From  these  observations  and  from  the  conclusion  reached  above 
it  follows': 

Tliat  the  effldent  stack  ia  long  and  that  the  nozzle  distance 
should  not  be  too  great, 'say  about  .3  to  .4  of  the  total  height. 

Too  great  a  nozzle  distance  is  to  be  especially  avoided,  especially 
OB  those  locomotives  hauling  heavy  trains,  which  at  times  work 


Fig.  58.  Fig.  59. 

.slowly  and  with  a  late  cut-off.  In  this  case  the  rush  of  steam  re. 
ceives  a  decided  check,  as  each  exhnust  spreads  out,  after  leaving 
the  nozzle,  somewhat  more  sharply  than  is  the  case  with  an  unin- 
terrupted curtent  of  steam.  Therefore  if,  in  such  a  locomotive,  the 
smallest  section  is  too  high  above  the  nozzle,  it  follows  that,  under 
hucb  circumstances  the  steam  does  not  enter  it  freely  and  the  en- 
trained air  is  held  back  so  that  the  vacuum  will  be  again  lowered 
and  the  advantage  aimed  at  with  the  long  nozzle  distance  will  be 
either  partially  or  wholly  lost. 

VII.— EXPBEIMKNTS    WITH     A    BRIDGE   ACROSS   THE   NOZZLK. 

In  the  first  place,  in  the  latter  part  of  1891,  two  four-coupled  loco- 
motives with  bogie  trucks  were  put  in  service  on  the  Prussian 
.State  Railway,  which  were  at  first  very  poor  steamers.  An  attempt 
vras  made  to  improve  them  by  the  use  of  a  wedge-shaped  cross- 
piece,  called  a  bridge,  having  the  sharp  edge  down. 

The  result  was  surprising  and  brought  about  a  rapid  application 
of  the  bridge  to  the  large  locomotives.  The  action  of  the  bridge 
cannot  be  likened  to  a  similar  contraction  of  the  nozzle,  for  the 
same  thing  was  accomplished  by  the  Introduction  of  the  bridge  as 
is  usually  obtained  in  connection  with  an  enlargement  of  the  nozzle. 
It  therefore  became  necessary  to  prove  the  advantage  of  the  bridge 
on  the  apparatus  to  fix  the  reason  for  its  action  and  to  determine 
the  best  form  to  give  it. 

In  order  to  shut  out,  once  for  all,  the  plea  regarding  the  contrac- 
tion of  the  exhaust  nozzle,  the  same  free  opening  was  given  to  the 
nozzle  with  a  bridge  that  the  simple  nozzle  possessed.  Jb'ig.  58 
shows  the  form  and  measurements  given  to  the  two  nozzles,  the 
breadth  of  the  bridge  being  0.63  inch.  It  was  tested  with  all  18  of 
the  experimental  stacks,  both  full  length  and  repeatedly  shortened. 
The  most  important  result  obtained  was  to  show  that  for  stacks 
of  small  diameters  and  short  nozzle  distances  the  bridge  either 
made  no  improvement  at  all  or  one  that  was  very  slight  (see  Plate 
VII.,  4,  cylinder  stacks  having  a  diameter  of  13.78  inches,',  while 
for  greater  distances  it  acted  disadvantageously.  It  is,  therefore,  of 


considerable  importance,  if  the  stack  is  large  and  not  too  long  and 
works  so  much  the  more,  that  it  should  be  widened  out  somewhat 
at  the  top.  The  principal  advantage  of  the  bridge  is  seen  to  lie  in 
the  fact  that,  for  the  same  amount  of  work,  the  necessary  nozzle 
distance  can  be  very  considerably  shortened.  This  is  especially  to 
be  considered  in  the  case  of  locomotives  whose  boilers  are  high,  in 

FIG.  60- 


FIQ.  C^ 

h-f^'-^i  k--g-?'-H     \*-£3'M 


which  the  total  height  of  the  stack  is  comparatively  short  OB 
account  of  the  other  conditions  surrounding  it. 

In  order  to  make  this  perfectly  clear,  reference  is'again  made  to 
the  diagrams  of  the  experiments  with  funnel-shaped  ^stacks  given 
in  Plate  VI.  under  D.  Here  there  are  shown  the  two  stacks  of  18.78 
inches  diameter  having  flares  respectively  of  i  and  ^',  as  well  as 
the  one  of  15.75  inches  diameter  with  a  flare  of  ■},,  each  being  re- 
presented in  four  different  leni?ths.  (It  is  to  be  noted  here  again 
that  17.52  inches  must  be  taken  from  the  abscissa  given  in  this 
plate,  if  we  wish  to  determine  the  distance  of  the  nozzles  from  the 
smallest  section  of  the  stack.) 

From  Plate  VI.  and  VII.,  it  will  be  seen  that  a  satisfactory  action 
of  the  bridge  is  only  obtained  at  certain  fixed  positions  of  the  ;nor- 
zle,  and  that  when  this  distance  is  increased,  the  shorter  and  larger 
the  sUck  must  be  made  and,  above  all,  the  sharper  must  be  the 
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flare.  In  order  that  a  comparison  may  be  made  of  this  action  for 
yarious  forms  of  stacks,  the  figures  for  several  coincal  stacks  of  dif- 
ferent diameters  and  lengths  are  brought  together  in  Table  XXII. 
The  last  column  of  this  table  shows  very  clearly  what  advantage 
there  is  to  be  gained  by  the  use  of  the  bridge,  for  it  will  be  seen 
that  in  some  forms  of  stack  the  adjustment  of  the  nozzle  position 
can  be  shortened  14.17  inches  without  detracting  in  any  way  from 
the  efficiency  of  the  blast.  In  like  manner  the  action  of  a  locomo- 
tive's draft  can  be  considerably  increased  by  the  application  of  the 
bridKe,  the  position  remaining  unchanged,  and  that,  too,  without 
contracting  the  nozzle.  If  this  is  not  necessary,  because  the  loco- 
motive already  makes  steam  enough,  then  the  stack  can  be  en- 
larged if  a  bridge  is  used.  This  was  practically  demonstrated  by 
applications  made  to  six  and  eight- wheeled  engines  at  the  Tempel- 
hof  shops.  The  accompanying  Table  XXIII.*  gives  the  increase  of 
draft  in  comparison  with  an  ordinary  nozzle,  that  was  obtained  on 
the  apparatu'4  with  a  series  of  nozzle  distances  and  with  ditTerent 
stacks. 

We  see  from  this  that  there  are  circumstances  under  which  with 
the  same  nozzle  distance  an  increaje  in  etBciency  of  HO  per  cent,  can 
be  obtained  by  using  a  bridge.  The  mo»'t  efficient  point  of  action 
of  the  bridge  of  a  given  diameter,  length  and  sharply  contracted 
stack  is  also  shown. 

For  the  sake  of  determining  the  best  form,  experiments  were 
made  with  five  different  bridges.  In  this  work  the  width  was 
kept  the  same.  First  two  bridges  like  those  shown  in  Fig.  ^  were 
tried  upon  the  apparatus  ;  they  had  a  common  width  of  1.16  inches, 
and  a  depth  of  .30  and  .59  inches  respectively  on  a  nozzle  with  a 
diameter  of  5.51  inches.  The  free  sectional  area  for  the  passage  of 
the  steam  was  then  exactly  the  same  as  that  previously  used  in  a 
nozzle  5.12  inches  in  diameter  with  a  bridge  .63  wide  and  was  also 
the  same  as  that  of  a  simple  nozzle  1.74  inches  in  diameter,  as  shown 
in  Fig.  60.  In  all  of  these  experiments  it  was  clearly  shown  that  the 
stacks,  whether  their  diameter  was  greater  or  less,  not  only  pro- 
duced a  lower  vacuum  with  a  bridge  1.16  inches  wide,  but  also 
threw  considerably  more  water  than  they  did  with  a  narrower  bridge 
and  a  correspondingly  smaller  nozzle  diameter.  The  jet  of  steam 
was  consequently  too  large  for  the  corresponding  sectional  area  of 
the  stack. 

The  experiments  could,  therefore,  well  be  limited  to  bridges  .63 
inches  wide.  They  were  consequently  carried  on  with  three 
diflerent  depths,  as  shown  in  Fig.  61.  In  the  lowest,  having  a 
depth  of  .31  inches,  the  apex  was  a  right  angle.  The  results  are 
shown  in  Plate  VII.,  under  II.  In  that  place  only  Ave  stacks  are 
given,  because  the  ratios  of  the  bridges  to  each  other,  as  well  as  to 
the  other  forms  of  stacks,  were  exactly  alike. 
.,;..,  (To  be  Continued.) 
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The  Wisconsin  Engineer.  Univeraity'of  Wiaconnin  Engineer- 
ing Journal,  Madison,  Wis.  Published  quarterly:  81.50  per 
year.  Pages  mi  by  9»^  inches. 
The  first  issue  of  this  journal  is  dated  .Tune,  1896,  and  contains  90 
pages  of  interesting  and  instructive  reading  matter  covering  a 
wide  range  of  subjects.  It  also  contains  an  index  to  current  en- 
gineering periodicals,  embracing  the  period  from  Dec  5,  1895, 
to  April,  1898,  inclusive.  This  new  engineering  index  is  compiled 
without  any  description  or  digest  of  the  articles  mentioned  in  it, 
and  for  that  reason  we  think  it  will  be  found  to  fall  short  of  what 
is  usually  required.  The  titles  of  some  articles  are  a  pretty  good 
indication  of  their  contents,  while  others  are  very  "non-committal  " 
and  need  an  explanatory  note  or  phrase  to  enable  the  seeker  after 
information  to  judge  of  the  value  of  the  article  to  him.  But  it  may 
be  that  we  don't  know  as  much  as  we  thinK  we  do  about  what  an  in- 
dex ought  to  be,  and  we  certainly  wish  the  new  enterprise  all  the 
success  to  which  it  aspires.  The  articles  in  its  reading  pages  are  cer- 
tainly of  a  high  standard,  and  if  maintained  in  succeeding  issues 
will  place  the  Wisconsin  Engineer  among  the  best  of  the  technical 
periodicals  published  in  connection  with  engineering  colleges. 

Air  Brake  Catechism.  By  C.  B.  Conger.  Ninth  Thousand. 
Locomotive  Engineering.  New  York.  96  pages,  3k  by  6  inches. 
25  cents. 

That  there  is  a  demand  for  this  kind  of  a  book  is  indicated  by  the 
fact  that  the  copy  before  us  is  one  of  the  ninth  thousand  that  has 
been  published.  As  suggested  by  its  title,  it  is  written  in  the  form  of 
question  and  answer,  which  baa  some  decided  advantages  in  a  book 
of  this  kind.  It  is  difficult  to  understand,  though,  why  writers  of 
this  kind  of  "practical"  books  omit  the  definite  article.    Here  is  an 

TliisUble  w*  are  coinpeUed  to  omit  Ibis  mootb.    It  wlU  appear  in  oar 

next  l80QC — J£D* 


example  from  the  book  before  us,  with  hyphens  inserted  where  the 

article  has  been  omitted.    "If  ( )  train  pipe  leaks  ( )briiKe 

will  continue  to  set  tighter  when  ( )  brake  valve  is  put  on  I  .p. 

and  stop  the  train  before  you  want  it  to."  There  seems  to  be  .in 
idea  in  some  authors  of  such  books  that  it  gives  a  more  distioc  ly 
technical  character  to  what  they  write  if  the  article  referred  to  is 
omitted. 

Some  of  the  engravings  in  tlie  book  sre  very  bad.  Mow  any  nue 
not  familiar  with  the  construction  of  the  engineer's  brake  val .« 
can  learn  anything  froai  the  smudgy  engraving  which  the  pi  ii- 
lisbers  have  seen  tit  to  put  on  page  2U  any  one  would  be  a'  a 
less  to  know.  The  lettering  too  in  this  illuntration  is  very  bMil 
Another  fault  is  that  sometimes  as  many  as  three  separate  in 
quiries  are  embodied  in  one  of  the  questions.  A  novice  caniioi 
easily  retain  these  in  his  mind  so  as  to  understand  the  followinK 
answers.  The  binding  of  the  book  is  simply  infuriating.  Tlie 
leaves  are  fastened  together  with  wire,  and  tbe  publishes  ou^iit 
to  provide  the  reader  with  a  small  "jemmy  "  or  "pinchbar"  to  pry 
tbe  leaves  apart.  Tbe  index  at  the  end  is  unworthy  of  the  naiiit^'. 
as  It  gives  only  32  terms  with  tbe  pages  in  which  they  are  referred 
to.  In  a  book  of  this  kind  a  good  index  is  very  essential.  In  speak 
ing  of  the  book  generally  it  cancot  be  said  that  lucidity«s  one  of  its 
marked  characteristics.  A  novice,  it  is  thought,  will  be  puzzled  a 
good  deal  to  understand  i-ome  of  the  explanations. 

Doubtless  the  book  is  more  susceptible  of  understanding  when 
used  and  read  on  a  locomotive  or  in  the  shops  where  the  objects  ex- 
plained can  constantly  be  referred  to,  than  it  is  when  such  refer- 
ence is  impossible. 

WE8TINGHOU8E  ELECTRIC  STREET  Car  Eqiipmen IS.  Containimi 
a  Description  of  the  Various  Motors,  Controller  and  Other  Kin 
trie  Street  Car  Apparatus  Manufactured  b;/  the  M'estinghoii -■'■ 
Electric  and  Manufacturing  Company,  u-i'th  Detailed  Instnir 
tionsfor  the  Operation,  Inspection  and  Repair  of  same;  ol^n 
full  Directions  for  Locating  and  Remedying  Faults.  Bv  Freder- 
ick L.  Hutchinson  and  Leo  A.  Phillips,  East  Pittsburgh,  Pa.  '.il 
pages,  4%  by  7  inches,    (f  1.) 

The  sub-title  of  this  book  gives  a  tolerably  good   idea  of  its  scope 
and  character.    In  the  preface  the  authors  say  further  that  its  "oi> 
ject  is  to  give  a  complete  description  of  tbe  various  street-car  mn 
tors  and  car  equipment  apparatus  manufactured   by  the   We»tinu 
house  Electric  and  Manufactuiiog  Company:  to  give  complete  di 
rec'ions  for  the  proper  inspection  and  repair  of  the  same;  to  explain 
in  detail  the  operations  of  tbe  various  devices,  and  also  to  give  ex 
plicit  instructions  for  locating  and  remedying  any  electrical  lroul>l<' 
that  may  be  encouncered.    The  writers  have  endeavored  to  put 
all  directions,  diagrams  and  illustrations  in  such   form  as  to  lie 
readily  understood  by  any  ordinary  man,  without  previous  eleciri 
cal  training,  and  have  aimed  to  give  practical  rather  than   theo 
retical  information."    The  titles  of   the  chapters  are  "Electriral 
Units  and  Terms"  ;  "Description  of  Westinghouse  Street  Car  Mo 
tnrs" ;  "Description  of  Controllers  and    Other   Car  Apparatus" 
"Operating  of  the  Car  Equipment"  ;    "Inspection"  ;  "How   lo  Lo 
cate  and  Remedy  Faults"  ;  "Repairs,  Rewinding  Armatures,  etc.' 
The  book  is  admirably  printed,  illustrated  and   bound  in  limp 
covers,  which  invite  perusal. 

A  Practical  Handbook  on  the  C-are  and  Management  ok  Ga~ 
Engines.    By  G.   Lieckfeld,  C.  E.;  authorized  translation  byC 
Ricboiond,   M.   E.   (with   instructions    for  running  oil   engineM 
Spon  &  Chamberlain,  12  Corclandt  street.  New  York.    103  page> 
(11.50.1 
As  the  name  indicates,  this  book  does  not  dwell  upon  the  theory  of 
the  gas  engine,  but  furnishes  tbe  reader  with  practical  informatiui 
on  the  purchase,  installation  and  operation  of  this  type  of  motor 
The  first  chapter  is  on  choosing  and  installing  a  gas  engine;  ami 
tells  how  to  judge  the  design,  workmanship,  correctness  of  run 
ning,  economy,  reliability  and  durability,  etc.    The  items  involves 
in  the  first  cost  of  a  gas  engine  installation  arc  enumerated,  alsi' 
the  items  under  the  expense  of  operating.    Tbe  character  of  tht 
foundations,  arrangements  of  piping  and  the  precautions  to  be  ol>. 
served  in  setting  up  the  engine  are  also  discussed  in  this  chapter. 
The  second  chapter  is  devoted  to  brakes  and  their  use  in  ascertain 
ing  tbe  po«er  of  gas  engines.    In  connection  with   the  work  of 
testing  the  "brake  power"  and  "indicated  power"  are  defined  ami 
compared,  and   the  distribution  of  beat  in   the  gas  engine  briefly 
stated.    'The  third  chapter  is  on  the  attendance  on  gas  engines,  anil 
gives  instructions  on  starting,  stopping,  oiling,  cleaning,  etc.    Tbe 
next  chapter  takes  up  the  different  kinds  of  defects  that  are  liable 
to  develop  in  operation,  and   tells  what  should   be  done  in  each 
case.    Tbis  chapter  is  Quite  complete,  and  is  written  in  a  practical 
vein,  as  is  all  of  the  book,  for  that  matter.    It  is  followed  by  a 
chapter  on  dangers  and  precautionary  measures  in  handling  gax 
engines.    The  last  chapter  is  one  of  12  pages  on  oil  engines,  and  is 
devoted  chiefly  to  the   Hornsby-Akroyd  engine.    The  little  book 
will  be  found  of  genuine  practical  value  to  those  operating  gas  or 
oil  engines,  or  akK>ut  to  purchase  or  install  them. 
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Water-Tube  Boilers.* 


Br  J.    WATT. 

Some  years  aeo  the  writer  had  the  honor  of  readinK  a  paper  on 
till'  subject  of  water-tube  boiiers  before  the  Liverpool  Polytechnic 
Sm-iety.and,  after  enumeratiuK  the  points  which  constituted  a 
gcod  water-tube  boiler,  deduced  therefrom  the  following  rules  or 
laws,  which  should  be  observed  in  desiKning  a  trustworthy  steam 
Kt  nerator.    They  were  as  follows  : 

1.  The  tubes  should  be  arranged  in  a  position  to  aboorb  the  great- 
est amount  of  heat,  by  causing  the  flame  to  travel  iu  an  upward 
direction  at  right  angles  to  their  axis. 

2.  The  tubes  should  be  in  a  horizontal  or  inclined  position,  as  the 
most  efficient  to  emit  heat. 

;i.  The  steam  generated  should  have  free  and  unobstructed  escape 
to  the  steam  receiver. 

J.  The  circulation  or  supply  of  water  to  the  tubes  must  be  copious 
to  prevent  overheating. 

These  are  the  theoretical,  and  form  the  essential,  conditions  of 
an  efficient  water-tube  steam  boiler. 

But,  in  addition  to  these,  there  is  another  not  the  less  important 
which  concerns  the  practical  part  or  life  of  a  boiler,  namely,  the 
facilities  for  inspection,  cleaning  and  repairing. 

It  is  22  years  ago  since  the  above  was  written,  and,  although  old, 
it  is  quite  as  applicable  to-day  as  then ,  and  as  far  as  the  writer's  ex- 
perience goes,  quite  borne  out  by  practice. 

It  is  not  the  writer's  intention  of  going  over  the  whole  range  of 
this  subject  of  water-tube  boilers,  but  to  lay  before  you  the  result 
of  a  few  experiments,  which  may  elucidate  and  explain  some  of  the  . 
mysterious  circumstances  connected  with   this  complex  subject. 

The  experiments  were  made  with  a  sm%ll  model  boiler  (see  Figs. 
1  and  °J)  containing  39  straight  tubes,  each  %  inches  in  diameter 
liy  9  inches  long,  containing  2.9  square  feet  of  heating  sur- 
face. The  receivers  to  which  the  tubes  were  attached 
Here  flat,  the  end  plates  were  of  glass,  so  that  the  tubes 
could  (>e  seen  right  through  and  the  action  going  on  inside  could  be 
(llstintly  observed.  A  steam  receiver  was  also  placed  on  the  top, 
connecting  the  two  other  receivers.  Heat  was  supplied  by  two 
Ihiiisen  burners,  consisting  of  two  tubes  with  cross  slots,  the  heat- 
ng  taking  place  being  very  much  similar  to  that  of  an  ordinary 
liregrate  burner.  The  model  was  so  constructed  that  it  could  be 
used  or  tried  in  a  great  number  of  different  positions. 

The  first  series  of  experiments  was  made  with  a  view  of  find- 
ing out  the  relative  value  of  heating  surface  when  the  tubes  were 
angled  from  a  horizontal  position  gradually  to  that  of  a  vertical 
one,  or  through  an  angle  of  90  degrees.  The  experiments  were  con- 
ducted at  atmospheric  pressure,  and  commenced  by  first  raising  a 
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given  weight  of  water  to  the  Tailing  point,  and  then  ascertaining 
the  amount  evaporated  after  an  interval  of  l."*  minutes. 

After  a  few  preliinioary  trials,  it  was  found  that  when  the  boiler 
was  angled  about  10  degrees  from  the  horizontal  the  evaporation 
was  hiKhest,  viz..  8'^  ounces  ;  when  the  angle  was  increased  to  15 
degrees,  the  evaporation  was  8^  ounces  ;  30  degrees,  1%  ounces,  45 
degrees,  fi'^  ounces ;  60  degrees,  5%  ounces :  75  degrees,  a\i  ounces ; 
and  iO  degrees,  5  ounces.  Again  on  reducing  the  angle  to  5  degrees, 
the  evaporation  was  9%  ounces,  and  when  level  7K  ounces.  It 
may  be  here  stated  that  owing  to  the  pressure  of  gas  varying 
a  little,  very  seldom  the  same  results  could  exactly  be  arrived  at, 
but  by  making  several  trials  the  above  is  a  fair  average.  This  is 
graphically  represented  in  Fig.  3  (top  curve)  ;  the  vertical  oidi- 
uates  representing  the  percentage  of  evaporation  at  the  various 

'  From  a  paper  read  before  the  (British)  Institution  of  Naval  Architects, 
March  S8. 1896. 


angles  at  which  the  boiler  was  tried  beginning  at  the  horizontal 
position  and  gradually  rising  to  the  vertical  position,  ft  was  found 
when  the  boiler  was  angled  10  degrees  it  gave  the  best  result ; 
therefore  10  degrees  represents  the  maximum  evaporation,  or  100 
per  cent. 

In  looking  at  this  diagram,  we  find  that  in  any  water-tube  boiler 
whose  tubes  are  inclined,  say  10  degrees,  by  merely  increasing  the 
angle  to  30  degrees  the  amount  of  water  evaporated  is  reduced  from 
1(X)  to  85,  or  15  per  cent.  less.  If  the  angle  be  increased  */» 
60  degrees  the  decrease  will  be  33  per  cent  :  and  at  90  de- 
grees, 'or  the  tubes  vertical,  the  reduction  is  a  little 
over  40  per  cent.  This  compares  very  favorably  with  the 
old-fashioned  rule  employed  in  the  ordinary  steam  boiler  of  allow- 
ing 2  square  feet  of  vertical  beating  surface  to  be  of  equal  value  to 
each  I  of  horizontal. 

These  experiments  were  conducted  with  the  tubes  placed  in  hori- 
zontal rows,  so  as  to  allow  the  products  of  combustion  to  travel  in 
a  zigzag  direction  to  the  funnel.  The  next  series  were  taken  with 
the  boiler  turned  on  its  side,  so  as  to  form  the  tubes  into  vertical 
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rows,  and  giving  the  products  of  combustion  a  more  direct  course 
to  the  funnel  (see  Fig.  3a).  The  result  is  shown  by  the  lower  curve 
on  Fig.  3.  The  highest  percentage  was  82  per  cent,  at  10  degrees  and 
53  per  cent,  at  90  degrees,  the  best  result  showing  a  diflference  of  18 
per  cent,  in  favor  of  the  former  arrangement  of  tubes. 

Instructive  as  these  tests  may  be,  the  next  series  will  show  still 
more  striking  results.  In  order  to  arrive  at  the  duty  performed  by 
various  tubes  or  rows  of  tubes,  and  more  especially  those  nearest  to 
the  source  of  heat,  if  we  take  another  boiler — or,  rather,  a  part  of  a 
boiler  representing  that  row  of  tubes  which  is  nearest  to  the  fire — and 
place  the  two  together,  as  represented  in  Fig.  4,  we  have  the  means  of 
arriving  at  the  evaporation  of  each  boiler  separately.  This  small 
boiler  consists  of  six  tubes  only,  having  a  heating  surface  of  .44 
square  feet,  compared  with  the  larger  one  of  2.9  square  feet,  or  a 
combined  heating  surface  of  3.34  square,  feet. 

The  results  of  this  arrangement  are  represented  on  diagram 
Fig.  5.  The  upper  curve  shows  the  combined  evaporation  of  both 
boilers,  and  although  there  is  an  augmented  heating  surface  of 
about  15  percent.,  yet  ther«  is  very  little  difference  in  the  amount 
evaporated.  The  lower  curve  shows  the  evaporation  of  the  original 
or  larger  boiler,  and  we  now  see  that  at  its  best  it  is  reduced  from 
100  per  cent,  to  40  per  cent,  at  10  degrees,  and  from  60  per 
cent,  to  17  per  cent,  at  90  degrees.  On  the  other  band, 
the  small  boiler  is  represented  by  the  middle  curve,  and 
its  evaporation  at  its  best  is  60  per  cent,  at  10  degrees,  and 
45  per  cent,  at  90  degrees.  The  above  results  may  be  stated  in 
other  words,  naidely,  that  practically  60  per  cent,  of  all  the  steam 
senerated  in  any  water-tube  boiler  with  tubes  at  any  angle  is  gen- 
erated in  the  first  or  nearest  row  of  tubes  to  the  fire.  The  remain- 
ing 40  per  cent,  is  left  for  the  larger  portion  of  the  boiler  to  accom- 
plish. 

By  reversing  the  positions  of  the  two  boilers— by  placing  the 
smallei  on  top  of  the  larger  one— we  can  arrive  at  the  evaporation 
ot  the  top  row  ;  but  this  was  found  tol>eso  small  as  not  to  be  taken 
notice  of.  The  writer  bad  not  the  means  of  testing  the  inter- 
mediate rows  ;  but  the  following  table  will  not  be  very  far  off : 

1st  row  nearebt  to  the  fire  evaporated  60.0  p.  c.  of  tlie  total  •vaporatioa. 

2d  •'          "               "  •'  '•             24.0 

3d  ••         "               "  "  "              9.5 

4lb  ••         "              "  ■'  ■'              SJ 
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6th 
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1.0 
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100.0 

The  importance  of  the  above  cannot  be  overlooked.  Either  the 
first  row  is  doing  too  much,  or  the  back  row  too  little ;  and  the  con- 
clusion arrived  at  is  that,  practically,  the  first  row  is  receiving 
the    whole     wear     and     tear    of     the     boiler,    therefore    more 
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liable  to  damage  and  renewals.  This  has  proved .  itself 
in  the  case  of  copper  tubes,  which,  althouKh  a  better 
conductor  of  heat  than  either  iron  or  steel,  yet  were  unable 
to  stand  the  severe  work  they  had  to  perform.  The  danger  from 
oyerheating  and  rapture  is  not  only  very  unpleasant  from  a  steke- 
hole  point  of  view,  but  the  giving  way  at  some  critical  moment  de- 
mands our  most  important  consideration;  in  short,  it  is  the  vital 
part  of  the  water-tube  boiler. 

Seeing  this  difficulty  some  time  ago,  the  writer  devised  some 
means  by  which  the  first  row  was  relieved  of  this  heavy  duty,  and 
more  laid  on  those  immediately  behind.  This  is  accomplished  by 
substituting  tubes  of  much  larger  diameter  nearest  to  the  fire  than 
those  which  are  more  remote.  The  larger  tubes  contain  more 
water,  and  present  less  heating  surface  for  the  space  occupied  than 
those  of  smaller  diameter.  The  result  is  that  the  evaporation  is  less 
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with  the  larger.'tubes,  but  greater  with"  the'smaller.  Fig.  6  repre- 
sents the^arrangement.  For  the  sis  %-inch  tubes  we  now  adopt 
three^^-inch;  tut>es  in  their^  place.  The  weight  of  water  in  the 
tbreeItube8;i8'doubIe;that  in  the  six  smaller  ones,  while  the  heat- 
ing surface  remains, the'same.  The  diagram  representing  the  re- 
sults of  the  trials  is  shown  on  Fig.  7,  the  top  curve,  as  before, 
representing  the  results  of  the  two  boilers.  Practically  there  is 
very  little  difference.compared  with  the  similar  top.curves  of  Figs. 
3  and  5;  if  auything,  it  is  slightly  in  favor  of  Fig.  7.  But  when  we 
come  to  compare  the  two  lower  curves  with  the  similar  curves 
in  Fig.  5,  we  find  that  they  have  almost  changed  places.  Taking 
the  top  or  larger  boiler,  the  evaporation  at  10  degrees  is  nearly  60 
per  cent,  of  the  total,  as  compared  with  a  little  over  40  per  cent  j 
shown  on  the  former  trial.'the*  curve  dropping  down  at  90  degrees 
to  27  per  cent.,  against  17  per  cent.    Taking  the  lower  boiler,  repre- 
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seating  'the  three  (large  tubes,  the  evaporation  is  reduced  from  60 
per  cent,  to  a  little  over  40  per  cent,  at  10  degrees  with  the  larger 
tubes,  terminating  at  38  per  cent,  at  00  degrees.  It  will  be  observed 
that  the  two  curves  cross  each  other  when  the  boiler  is  at  an  angle 
of  about  5.5  degrees,  showing  that  the  evaporation  at  this  angle  is 
about  equal  in  each  boiler.  We  here  see  that  the  evaporation  in 
the  first  row  of  tubes  is  very  much  reduced,  there  is  less  liability 
to  overheating,  and  accidents  are  reduced  to  a  minimum. 

The  quantity  of  warer  evaporated  by  the  first  row  of  small  tubes 
was  at  the  rate  of  5  pounds  per  square  foot  of  heating  surface  per 
hour,  and  the  velocity  at  the  end  of  the  tubes  about  3.8  feet  per 
•econd.    The  tubes  were  full  of  semi-steam  and  water,  so  that  no 
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light  could   be  seen  at  the  other  end  ;  evidently  these  tubes  were 
evaporating  their  mazimnzn  quantity  with  efficiency. 

On  the  other  hand,  with  the  row  of  large  bottom  tubes,  the  rate  of 
evaporation  was  about  3.5  pounds  per  square  foot  heating  surface, 
and  the  velocity  at  the  tube  ends  (steam  only)  about  2.9  feet  per 
second.  Up  to  an  angle  of  about  60  degrees  a  light  could  be  dis 
tinctly  seen  through  these  tubes,  the  steam  occupying  about  one 
third  of  the  area  on  the  top  side,  the  water  undearneatb  presenting 
a  clear,  solid  mass.  Above  60  degrees  elevation  the  water  and  steam 
became  more  or  less  mixed  up,  so  that  a  light  could  not  be  seen  at 
the  other  end. 

It  must  be  remembered  that  the  above  trials  were  made  at  a 
pressure  of  1  atmosphere  where  the  relative  volumes  of  steam  and 
water  are  as  1,640  to  1.  For  higher  pressures  a  corresponding  rate 
of  combustion  may  be  adopted. 

The  most  vital  parts  in  any  water-tube  boiler,  and  the  most  easily 
damaged  by  overheating,  are  those  tubes  in  close  proximity  to  the 
fire.  To  overcome  this  difficulty  two  courses  are  open— (a)  by  adopt- 
ing small  tubes  and  providing  for  a  vigorous  circulation;  (6)  by 
adopting  larger  tubes  and  a  less  active  circulation.  Adopting  the 
former,  there  is  a  limit  both  in  respect  to  the  speed  of  the  current 
and  the  quantity  of  steam  in  contact  with  the  heating  surfaces.  Ac- 
cording to  Mr.  Thornvcroft's  experiments,  at  a  pressure  of  3  atmos- 
pheres the  relative  volume  of  steam  and  water  passing  through  a 
number  of  l>g-inch  tubes  was  about  5.4  to  l,and  at  12  atmospheres 
this  would  equal  1}^  to  1,  or  three  volumes  of  steam,  at  an  average, 
in  each  tube,  to  two  of  water,  a  condition  of  things  which  presents 
to  us  two  evils;  one  is  the  danger  arising  from  the  tube  becoming 
much  hotter  than  the  temperature  due  to  the  pressure.  As  an  in- 
stance of  this,  there  is  the  failure  of  copper  tubes  in  water-tube 
boilers  to  stand  this  excessive  heat.  The  second  evil  is  the  slow 
corrosion  taking  place,  owing  to  part  of  the  steam  in  contact  with 
the  tube  becoming  decomposed  at  a  high  temperature,  forming  oxide 
of  iron  and  hydrogen  gas.  By  the  improved  arrangement  of  larger 
tubes  to  face  the  first  and  direct  action  of  the  fire,  a  larger  body  of 
more  solid  water  is  in  actual  contact  with  the  heating  snrftices;  the 
liability  to  damage  by  overheating  is  reduced  to  a  minimum;  the 
duty  of  the  various  tubes  more  evenly  distributed,  and  the  steam 
generated  more  freely  disengaged. 

In  conclusion,  there  is  one  point  which,  during  the  time  these  ex- 
periments were  being  made,  confirmed  the  writer's  viewa  more 
strongly  of  a  grave  defect  in  Belleville  water-tube  boilers  for 
marine  purposes. 

The  arrangement  of  all  water-tube  boilers  with  horizontal  or 
slightly  inclined  tubes,  ou  board  ship,  should  be  parallel  with  the 
line  of  keel.  But  it  appears  to  be  the  rule,  so  far  as  this  boiler  in 
question  is  concerned,  to  place  the  same  across  the  ship.  Now,  the 
inclination  or  angle  of  the  Belleville  boiler  tubes  is  about  2  degrees 
or  3  degrees  from  the  horizontal,  and  as  10  degrees,  say,  is  not  an 
uncommon  angle  for  a  ship  to  roll  at  sea,  it  follows  that  the  tubes 
will  become  depressed,  or  angle  reversed,  to  the  extent  of  7  degrees 
or  8  degrees. 

A  ship  to  roll  from  eight  to  ten  rolls  per  minute  is  not  un- 
common, and  therefore  six  or  eight  seconds  would  be  the  duration 
of  one  roll. 

Now,  imagine  the  ship  rolling,  a  heavy  fire  on  the  grate,  and  in 
this  time  these  lower  tubes,  generating,  as  we  have  seen,  such  a 
large  volume  of  steam,  which  would  immediately  reverse  the 
circulating  current,  fill  the  upper  ends,  and  be  here  imprisoned, 
only  to  be  relieved  by  the  next  roll.  The  greater  portion  of  the 
steam  will  now  be  transferred  to  the  other  end,  to  be  again  re- 
imprisoned,  and  so  on  until  the  ship  gets  into  lest  turbulent  waters. 
With  reference  to  what  the  continued  effect  on  these  semi-dry 
tubes  would  be  in  a  sea  way,  or  in  the  event  of  the  ship  having  a 
list,  the  result  is  left  for  your  better  and  impartial  Judgment. 
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The  Eighth  Statistical  Beport  of  the  Interstate  Commerce 
C!omiiiissiou. 

The  advance  sheets  of  the  eighth  statistical  report  of  the  Inter- 
state Commerce  Commission  have  been  received.  jVlthouRh  hoary 
w  ith  age,  relatioK  as  they  do  to  the  year  from  July  1, 1894,  to  June 
:]".  1895,  we  will  follow  the  custom  of  quoting  a  few  of  the  figures. 

On  June  30, 1893, 169  roads,  operating  37,855  miles  of  track,  were 
ill  the  hands  of  receivers,  23  roads  and  2,963  miles  less  than  12 
months  previous.  The  total  mileage  in  the  United  States  on  that 
date  was  180,657.47  miles.  During  the  year  covered  by  the  report 
1 1  roads  were  abandoned,  9  merged,  32  re-organized,  and  28  con- 
solidated. There  was  on  June  30,  1895, 1.965  railway  corporations  of 
which  1,013  maintained  operating  accounts.  The  total  number  of 
locomotives  in  service  were  35,699.  Of  this  number  9,999  were  pas- 
senger locomotives,  20,012  freight  locomotives,  5,100  switching 
locomotives  and  the  remainder  unclassified. 

The  total  number  of  cars  reported  was  1,270,561,  of  which  33,112 
were  passenger  ears,  1,196,119  were  freight  cars,  and  41,330  were 
used  by  the  roads  in  their  own  service.  These  figures  do  not  in- 
clude private  car-line  equipment.  The  number  of  passengers 
carried  per  passenger  locomotive  was  50,747,  or  3,907  less  than  in 
1S94.  The  number  of  passenger-miles  per  passenger  locomotive 
was  1,218,967,  or  225,433  less  than  in  1894,  while  the  number  of  pas- 
senger cars  per  1,000,000  passengers  carried  was  65,  or  12  greater 
than  the  preceding  year.  This  is  probably  largely  due  to  decreased 
travel  on  account  of  business  depression,  but  it  also  suggests  that 
passenger  traflBc  has  returned  to  its  normal  condition  previous  to 
the  World's  Columbian  Exposition.  The  number  of  tons  of  freight 
<  arried  per  freight  locomotive  in  18a5  was  34,817,  showing  an  in- 
crease of  2,908  when    compared  with  the  corresponding  figures  for 


1895,  were  $1,075,371,462.    The  expenses  of  operation  for  the  same 
period  were  $725,720,415,  which  were  15,693,907  less  than  tor  1894. 
The  important  unit  in  railway  statistics  designated  as  the  co-x^' 
efficient  of  operating  expenses,  that  Is,  the  percentage  of  operating    .. 
expenses  to  operating  income,  for  1895,  was  67.48  percent.    The  .-,  ;' 
amount  of  railway  capital  on  June  30,  1895,  is  shown  to  be  $10,985,- 
2ft3,125,  or  $63,330  per  mile  of  line.    The  increase  during  the  year 
was  $188,729,312. 

The  number  of  railway  employees  killed  during  the  year  was 
1,811,  and  the  number  injured  was  25,696.    The  number  of  passen- 
gers killed  was  170,  the  number  injured,  2,375.    One  employee  was    " 
killed  for  each  433  employed,  and  one  employee  was  iniured  for    -^ 
each  31  employed.    Of  the  class  of  employees  known  as  trainmen, 
that  is,  engineers,  firemen,  conductors  and  other  employees  whose 
service  is  upon  trains,  it  appears  that  one  was  killed  for  each  155  in 
service,  and  one  injured  for  each   11  in  service.    The  number  of  .- 
passengers  carried  for  each   passenger  killed  during  the  year  was      ■ 
2,9*4.832,  and  the  number  carried   for  each   passenger  injured  was 
213,651.    The  liability  of  passengers  to  accidents  is  better  shown  in 
the  fact  that  71,696,743  passenger-miles  were  accomplished  for  every 
passenger  kiUed,  and  5,131,977  passenger-miles  for  every  passenger 
injured.  


Sonble  Cylinder  Boring  Machine. 


Double  Cylinder  Boring  Machine, 


1894.  The  number  of  ton-miles  per  freight  locomotive  was  4,258,821, 
the  increase  over  the  previous  year  being  242,066.  These  figures  in- 
dicate increased  economy  in  transportation  of  freight.  The  same 
result  is  shown  by  the  fact  that  1,838  freight  cars  were  required  to 
move  1,000,000  tons  of  freight  in  1894.  and  1,717  in  1895.  These  fig- 
ures, however,  are  not  satisfactory,  because  the  basis  of  the  com- 
putations does  not  include  cars  not  owned  by  railway  companies, 
in  which  a  large  proportion  of  freight  is  transported. 

Alt  of  a  total  equipment  of  1,306.260  locomotives  and  cars,  only 
:i62,498  were  fitted  with  train  brakes,  and  408,8ii6  with  automatic 
couplers  on  June  30,  1895.  The  increase  in  equipment  fitted  with 
train  brakes  was  31,506  ;  with  automatic  couplers,  51,235.  On  June 
30,  1895,  the  number  of  passenger  cars  in  service  was  33,112,  of 
which  32,384  were  fitted  with  train  brakes,  and  31,971  with  auto- 
matic couplers.  The  number  of  freight  cars  in  service  was  1,196,119, 
of  which  295,073  were  fitted  with  train  brakes  and  366,985  with  au- 
tomatic couplers. 

The  number  of  men  employed  by  railways  shows.an  increase  of 
of  5,426,  as  compared  with  last  year,  the  number  of  employees  being 
785,034  on  Jane  30,  1895. 

The  number  of  passengers  carried  by  the  railways  during  the 
year  ending  June  30,  1895,  was  507,421,362.  The  number  of  passen- 
gers reported  as  carried  one  mile  was  12,188,456,271.  The  number 
of  tons  of  freight  carried  as  reported  by  railways  was  698,761,171. 
The  number  of  tons  carried  one  mile  was  returned  as  85,227,515,891, 
indicating  an  increase  of  4,892,411,189. 

The  gross  earnings  of  the  railways  for  the  year  ending  June  30, 


The  machine  shown  herewith  is  designed  for  rapidly  boring  two 
cylinders  at  once.  It  is  peculiarly  useful  in  works  where  a  large 
numberof  cylinders  of  the  same  or  nearly  the  same  sire  are  to  be 
bored.  The  machine  is  usually  made  with  a  bed  ll>i  feet  long, 
fitted  with  a  head  stock  carrying  two  heavy  spindles  5  inches  to  9 
inches  in  diameter  with  bearings  adjustable  for  wear,  placed  with 

their  centers  31  inches  apart  hori- 
zontally. These  spindles  are 
driven  by  a  30-inch  cone  pulley 
with  four  steps  for  3-inch  belt, 
geared  15  times.  The  boring  bars 
are  inserted  in  these  spindles  and 
have  their  outer  ends  supported 
in  a  double  tail  stock  fitted  with 
removable  bushings  and  adjust- 
able upon  the  bed. 

The  work  table  is  66  inches  by 
43inche3,  which  dimensions,  bow- 
ever,  can  be  varied  when  required. 
The  table  traverses  by  hand  or 
power,  45  inches  upon  the  bed.  It 
has  four  automatic  feeds  ranging 
from  ^5  to  Ji'  of  an  inch.  These 
feeds  can  be  changed  at  slight 
expense  to  any  desired  figures, 
and  the  bed  can  be  lengthened 
'-'■'.:'"■    .■■•-'•■•'''••;  or   shortened  within  reasonable 

limits,  to  suit  requirements.  From  the  top  of  the  table  to  the  center 
of  the  spindles  is  18  inches,  and  the  bed  is  5  inches  below  the  top  of 
the  table.  The  total  swing  over  the  bed  is  48  inches,  and  over  the 
table  38  inches. 

This  special  machine  has  been  designed  by  Messrs,  Bement,  Miles 
&  Company,  of  Philadelphia.  It  is  particularly  useful  in  shops 
where  large  numbers  of  small  cylinders  are  being  manufactured. 
One  of  these  machines  has  lately  been  installed  in  shops  where  they 
are  manufacturing  air  compressors,  rock  drills  and  similar  work.  It 
has  proven  in  this  connection  very  efficient  and  satisfactory. 


A  New  Dynamometer. 


Consul  Doederlein,  of  Leipsic,  calls  attention  to  &  new  d3ma- 
mometer  invented  by  Mr.  von  Pittler,  in  Germany.  This  dyna- 
mometer, so  it  is  claimed,  is  of  equal  value  as  an  instrument  for 
power  lessors  and  power  lessees.  The  construction  is  extremely 
simple,  as  all  delicate  parts  are  excluded.  It  is  available  as  an 
independent  apparatus  for  the  measurement  of  power,  either  of 
individual  machines  or  of  a  whole  establishment.  It  can,  fur- 
thermore, be  used  as  an  intermediate  countershaft,  and  is,  as 
such,  in  addition  to  its  qualities  as  a  dynamometer,  an  excellent 
elastic  impulsion,  especially  for  electric  motors. 

Just  in  the  same  way  as  this  dynamometer  can  be  used  as  a 
countershaft,  it  can  also  be  connected  with  the  shafting.  The 
actual  cost  is  so  low  that  we  must  regard  it,  on  account  of  its 
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Eood  qualities,  ab  a  d<  cessary  part  of  a  shafting — as  a  {part  that 
everybody  in  possession  of  a  meclianical  motive  power  must  of 
necessity  have,  if  he  desires  to  utilize  such  power  to  ailrantage. 
The  dyn. (meter  can  be  ♦■as-ly  handled  and  controlled  by  anybody, 
whether  expert  or  lij  man. 

The  C3nsumption  uf  motive  force,  be  it  fuel  (in  the  shape  of 
coal,  sieam,  hot  air,  oil,  etc.),  water  power  or  electricity,  can  be 
coatrolled  per  abiorl)ed  power  unit,  so  that  both  power  lessor  and 
power  lessee  can  check  otf  the  consumption  of  power  at  any  lime, 
say  weekly,  monthly  or  yearly,  in  the  most  precise  manner. 

It  has  also  been  observed  by  Mr.  voii  Pittler.  by  means  of  his 
apparatus,  that  the  amount  of  labor  performed  in  his  factory 
each  day  from  7  to  9  o'clock  a.  m.  was  proportionately  less  than 
from  9  to  12  o'clock  a.  m.  It  was  found  that  this  difference  was 
due  to  the  fact  that  the  foreman  came  to  the  factory  at  9  o'clock. 
Again,  the  record  kept  by  Mr.  von  Pittler  shows  that  the  amount 
of  labor  on  Frid  lys,  Saturdays  and  M'tnd-iys  was  800,000  meter 
kilograms  less  than  other  days,  whereas  on  Thursday — the  day 
before  pay  day — the  largest  amount  of  labor  was  performed. 

Mr.  von  Pittler,  who  has  the  counting  apparatus  adjusted  to 
one  side  of  his  office  desk,  thereby  keeping  control  over  the  work 
of  his  machines,  can  also  very  easily  ascert  tin  the  difference  in 
the  amount  of  coil  used  before  and  after  cleaning  the  boilers. — 
17.  S.  Consular  Notes.  ,  . 

•    .  The  Origin  of  the  Word  Derrick. 

How  many  mechanics  or  engineers  have  ever  heard  uow  this 
word  originated  ^    The  following  is  taken  from  an   "exchange": 

"In  mechanical  matters  the  name  of  the  familiar  "derrick,"  a  lery 
common  form  of  crane,  has  not  the  most  honorable  pedigree. 
Derrick  was  indeed  noibing  more  exalted  th»n  the  Tyburn  hang- 
man of  the  early  part  of  the  seventeenth  century,  and  bis  name 
figures  frequently  in  plays  of  the  period.  For  more  than  a  bun - 
dred  years  be  gave  bis  name  to  gibbets,  whose  "elevating"  powers 
were  applied  in  a  more  useful  direction  in  the  modern  "derrick." 

Webster  says  the  word  originally  meant  a  gallows,  from  a  baug- 
man  named  Derrick.  _ .^^ 


with  a  plain  r«st,  a  compound  rest,  plain  foot  power  or  bi'iyel-' 
foot  power,  friction  countershaft  or  plain  countershaft.  Some  c; 
the  important  dimensions  of  the  12-incb  lathe  are  as  follows  : 

Swings  ever  bed  13  inchef 

ijwinK*  over  c image 8H  inchec 

.SwlDgH  over  plain  or  cumpound  re«t 7^  iDCbe.-' 

Diameter  of  tbree-speed  coae 6^,  4^,  3  incheg 

Ltlameterof  four-speed  cone 69^,  9^.  IH.  3  iDcbes 

Width  of  belt  on  cones 2iiicbet< 

Diameter  of  head  spindle Hi  inches 

Hole  tbrouiiti  spinale  (slaodaid) .\i  Inches 

Front  baarlogof  spinnle Ill  by  3%  inchet- 

Back  tMariDR  of  spindle 1,.  by  2H  incben 

Diameter  of  tail  spindle 1  ,*•  inches 

Will  cut  screws 2  to  40  threads  per  inch 

Will  cut  pipe  threads 4IH  (brpads  per  inch 

Speed  of  countershaft 18U  revolutions 

8ize  of  countershaft  pulleys 8  by  4  lochea 

1^-foot  lathe  taKesboi  ween  centers 24  inches 

vv  eiKbt  of  4H-fooi  laihe  for  domestic  shipmenr,  about l.OSO  pounds 

Weight  of  4^-foot  lathe  for  foreign  shipment,  about I. ISO  pounds 

Beds  made  in  lengths  of tH,i\4.6M  feet 

This  company  has  an  entirely  new  plant  heated  by  steam  and 
lighted  by  its  own  elactric-light  plant.  All  its  machinery  is 
modern,  and  the  excallent  facilities  are  supplemented  by  a  rigid 
inspection  of  all  work  The  concern  also  builds  a  full  line  of  plain 
and  automatic  turret  lathes. 

Its  new  catalogue,  just  issued,  is  printed  in  English,  German, 
Spanish  and  French,  and  will  be  sent  on  application.  The  orders 
this  company  has  received  for  its  machines  are  so  numerous  tbat  it 
is  running  its  works  double  time. 


The  'VTsgnar  IS-Inch  Iiathe. 


The  accompanying  illustration  is  ofja  12-inch  lathe  built  by  the 
A.  P.  Wagner  Tool  Works,  Sidney,  O.  fh^is  arm  builH  a  line  ot 
lathes  similar  to  this  one  in  sizes  from  8  to  18  inches.  They  are 
strong  and    well   built,  and   the   makers  claim   they  are  second  to 


12-in.x4H-ft.  Bed  Screw  and  Rod    Feed    Lathe     with 
Three-Speed  Cone. 

none  in  the  market.  The  head  stocks  and  tail  stocks  are  not  cored 
ont  at  all.  but  are  solid.  The  spindles  are  of  the  best  hammered 
oteel.  accurately  ground,  and  they  run  in  phosphor  bronze  bear- 
ings. The  reverse  and  cone  gear  are  cut  out  of  solid  steel.  The 
carrisKe  is  giblied  front  and  back  and  has  extra  lame  bearings  its 
entire  lenirth,  and  is  arranged  for  side  facing.  AH  sliding  parts  are 
accurately  scraped  to  a  bearing.  The  12-inch  lathes  are  furnished 
complete  with  steady  rest,  large  and  small  face  plates,  centers 
fioisbed  drop-forged,  and  a  full  set  of  standard  change  gear:  also 


The  Fader  Dump  Car. 

The  Fader  device  for  operating  the  drop  doors  of  a  hopper-bottom 
car  is  shown  in  the  accompanving  drawing.  It  can  be  readily  fitted 
to  any  ordinary  hopper-twttom  car  without  material  alteration  of 
the  car.  The  chains  by  which  the  doors  are  usually  operated 
being  removed  from  the  shaft,  a  small  cast-steel  toothed-pinion  Is 
keyed  to  it  in  the  center,  between  the  center  sills  of  the  car;  against 
this,  traveling  vertically  between  the  sills  is  a  cast-steel  toothed 
rack,  to  the  lower  end  of  which  are  attached  parallel  links  of  such 
a  length  as  just  to  touch  the  inner  face  of  the  doors  when  closed. 
Along  the  outei  face  of  the  two  doors  are  two  cross-bars  of  flat  bar- 
iron,  about  one-half  of  the  length  of  the  doors,  and  supporting  the 
latter  at  their  extreme  ends;  passing  through  the  doors  are  two 
links  which  pass  around  these  cross-bars  and  connect  them  with 
tbe  lower  ends  of  the  longer  links.  By  this  arrangement  the 
weight  of  tbe  doors  and  the  load  is  at  twice  as  many  points  as 
would  be  the  case  if  the  links  were  directly  connected  to  the  doors. 

Fitting  over  the  rack  and  pinion  and  acting  both  as  guide  and 
stop  to  the  former  is  a  case  of  malleable  iron  bolted  to  the  sills  of 
the  car.  This  case  is  made  in  halves,  so  that  either  part  may  easily 
bt  removed  when  necessary.  :'»,  ■    ;  •  ,. 


i^ 


Fader's  Dump  Car  Mechanism. 


1.  Knd  of  car. 

2.  8ide8  of  ca  r. 

3.  Cross  blndri*. 

4.  Swivel. 

5.  Rack'caae. 

6.  Back. 


7.  Pinion. 

8.  Shaft. 

9.  Links. 

10.  Connecting  links. 

11.  Cross  bars. 


12.     Drot>-doora. 
1 '.     Washer  r  late*. 

14.  Outer  allls. 
14a.  Center  sills 

15.  ijides  of  hopper. 


^ 
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At  the  top  of  the  rack-case  is  the  square  head  of  a  bolt  to  which 
is  lABtened  a  swivel  with  two  long  wrouj?htiron  cross-binders  (or 
arms  with  hooked  eods)  hinged  to  it,  designed  to  engage  in  eyes 
fixed  to  the  inner  surface  of  the  sides  of  the  cars,  to  prevent  their 
bulging  when  loaded  with  coal  or  material  of  a  like  nature.  When 
the  car  is  loaded  with  lumber,  or  any  material  not  liable  to  cause 
bulging,  the  cross-binders  may  be  unhooked,  the  swivel  turned 
round  longitudinally  in  the  cars  and  the  arms  thrown  upright 
across  one  another  (for  which  purpose  they  are  each  provided  with 
a  slight  off-set),  or  they  may  be  allowed  to  hang  down  between  the 
twin  longitudinals ;  in  either  case  they  are  well  out  of  the  way  and 
occupy  but  little  space  in  the  car.  The  ratchet  and  pawl  and 
wrench  now  in  use  may  still  be  utilized. 

Some  of  the  special  features  claimed  for  the  car  are  :  1.  Though 
the  power  is  applied  centrally  the  weight  of  the  doors  is  divided 
equally  between  two  points  at  or  nearly  opposite  the  hinges.  2.  In 
case  of  the  doors  being  jammed  or  frozen  together  it  is  possible  to 
force  them  down  from  the  interior,  the  downward  movement  of 
the  rack  transmitting  a  similar  movement  to  the  bar-links  which 
rest  on  the  inner  surface  of  the  doors.  3.  The  removable  cross  bind- 
ers supply  the  advantage  of  fixed  cross-beams  without  being  in  the 
way  when  the  cars  are  required  to  be  loaded  with  lumber  and  other 
material  necessitating  the  use  of  the  full  length  of  the  car.  1.  The 
rack  and  pinion  are  well  protected  from  dust  or  anytbing  that 
might  io  any  way  impair  the  efficient  working  of  the  device;  none 
of  the  working  parts  are  exposed,  and  they  are  not,  therefore,  liable 
to  get  out  of  order. 

Further  information  is  obtainable  from  M.  E.  Bourne,  Vancou- 
ver, B.  C.  ... 


The  Franklin  Institute  has  awarded  the  Pantasote  Leather  Com- 
pany, of  New  York,  the  Edward  Longstreth  Medal  of  Merit  for  the 
excellence  of  "pantasote"  as  a  substitute  for  leather  in  many  of 
its  uses. 

It  ia  stated  that  the  new  gas  engine,  upon  which  experts  in  the 
employ  of  Mr.  Westinghouse  have  l>een  working,  is  now  about  per- 
.fectedand   its  manufacture   will  be  pushed  by  the  Westinghouse 
Machine  Company. 

The  Buffalo,  Rochester  &  Pittsburg  will  erect  at  Du  Bois,  Pa., 
new  cir  shops  consisting  of  a  mill  building  60  by  200  feet;  engine 
house,  60  by  125  feet ;  blacksmith  and  machine  shop,  40  by  50  feet ; 
storehouse,  48  by  80  feet,  and  paint  shop,  24  by  96  feet. 

The  Pittsburgh  Reduction  Company,  of  Pittsburgh.  Pa-  recently 
rolled  some  aluminum  plates  94  by  94  inches,  for  the  United  States 
government.  One  of  the  sheets  after  rolling  was  150  by  100)4  inches, 
which  is  said  to  b«  the  largest  sheet  of  aluminum  ever  rolled. 

The  Stilwell-Bierce  &  Smith- Vaile  Company,  of  Dayton,  O.,  has 
closed  a  contract,  amounting  to  nearly  one  half  a  million  with  a 
Montreal  company  for  water  wheels.  It  includes  34  wheels,  and 
21.000  horse  power  generated  is  to  be  conveyed  electrically  to  Mon- 
treal.   ^^ 

An  attempt  is  being  made  to  reor  anize  the  Rhode  Island  Loco- 
motive Works,  of  Providence,  R.  I.,  which  closed  down  last  month 
for  an  indefinite  period  The  concern  has  been  for  some  time  in  the 
hands  of  a  committee  of  the  creditors.  The  contracts  which  the 
company  bad  are  completed  and  the 'committee  ordered  the  shut- 
down.    

The  Carnegie  Steel  Company  have  placed  with  the  Westinghouse 
Electric  aud  Manufacturing  Company  an  order  for  a  complete  elec- 
trical equipment  for  the  Duquesne  works.  Power  will  be  supplied 
for  all  light  cranes,  etc.  There  will  be  16  large  dynamos  at  the 
start  and  the  installation  will  be  so  made  as  to  permit  of  adding  to 
it  readily.  ^ .■.■.-- 

The  Westinghouse  Electric  and  Manufacturing  Company  has  re- 
ceived a  contract  from  the  Baltimore,  Cantonsville  &  Ellicott  City 
Railway  Company  for  32  100-borse-power  and  20  30-horse  power 
electric  motors  for  its  new  railway.  The  heavy  motors  will  be 
used  between  Baltimore  and  Washington  and  the  smaller  ones  for 
shorter  runs.  

The  Brown  Hoisting  and  Conveying  Machine  Company,  of  Cleve- 
land. O.,  have  received  an  order  from  Fried.  Krupp,  at  Gsisen,  Ger- 
many, for  a  complete  hoisting  and  conveying  plant  for  its  blast 
furnace  at  Rbeinhausen.  This  plant  consists  of  three  electrically 
operated  Brown  overhead  bridge  tramways,  each  machine  havii  g 
independent  winding  drums  and  motors.  The  company  is  to  fur- 
nish all  tbe  working  parts,  including  everything  but  the  bridges 
proper,  which  will  be  built  in  Germany.  ■--■."■..'    =:'■■'' 


Tbe  Babcock  &  Wilcox  Company  write  us  as  follows:  "It  having 
come  to  our  notice  that  various  parties  are  offering  to  build  what 
purports  to  be  Babcock  &  Wilcox  boilers,  we  wish  to  notify  all 
whom  it  may  concern  that  no  outside  concern  has  been  authorized 
to  build  our  boilers.  Without  infringing  a  l&rge  number  of  patents 
owned  by  us  no  one  can  build  other  than  a  very  antiquated  form  of 
BabcocK  &  Wilcox  boilers,  and  buyers  are  warned  to  be  on  their 
guard  in  dealing  with  anyone  who  offers  them." 

Mr.  Quayle,  Superintendent  Motive  Power  of  the  C.  &  N.  W_ 
Railroad,  expresses  himself  as  being  well  pleased  with  the  Sail 
Mountain  asbestos  as  a  lag,;ing  for  his  locomotive  boilers.  Having 
used  it  for  a  year  with  the  best  results  as  far  as  shown,  be  is  now 
using  it  in  its  natural  state  for  packing  around  cylinders  and 
steam  chests  and  in  other  places  on  his  locomotives  to  prevent 
radiation  of  heat  and  condensation  of  steam.  He  is  also  making 
quire  extensive  use  of  it  for  stationary  work. 

Last  month  H.K.Porter  &  Company,  of  Pittsburgh,  received 
orders  for  engines  from  foreign  companies  amounting  to  between 
#30,000  aad  940,(XX).  One  of  these  engines  is  for  a  Russian  railroad 
near  St  Petersburg,  where  the  engine  is  to  compete  with  (Ger- 
man engiues.  Tbe  engine  will  have  a  gage  of  but  29,H  inches.  A 
standard  locomotive  has  also  been  ordered  for  San  Salvador.  Central 
America,  and  one  is  being  built  to  haul  asphalt  at  Trinidad,  in  the 
West  Indies.  A  30-gage  engine  is  being  built  for  a  tramway  at 
Port  au  Prince,  Hayti,  and  two  40  ton  locomotives  are  being  con- 
structed for  use  in  the  gold  mines  in  South  Africa,  near  .lohannes- 
burg.  An  experimental  engine  will  also  be  built  for  use  in  Tiflis, 
in  the  Caucasus  Mountains.  ' .-"  .< .. 


The  electric  locomotive  exhibited  by  the  General  Electrical  Cotn- 
pany  at  the  Chicago  Exposition  in  1893,  which  had  a  rated  drawbar- 
pull  of  7,000  pounds,  has  been  purchased  by  the  Manufacturers' 
Street  Railway  Company  of  New  Haven,  Conn.  It  is  equipped 
with  air-brakes  and  its  total  weight  is  30  tons.  It  will  be  used  to 
haul  freight  cars  from  the  junction  of  the  New  York,  New  Haven 
&  Hartford  Railway  at  Cedar  Hill,  which  is  about  one  mile  from 
the  New  Haven  passenger  depot,  to  the' works  of  numerous  manu- 
facturing establishments  located  along  the  water  front  at  some 
distance  from  the  freight  yards  of  the  "  Consolidated  "  road.  The 
length  of  the  line  along  which  this  locomtive  will  run  is  nearly  two 
miles,  the  maximum  grade  l>eiog  about  2H  per  cent. 

Mr.  Willis  Sbaw,  506  New  York  Life  Building,  Chicago,  111.,  baa 
just  issued  a  catalogue  of  second-hand  machinery  of  various  kinds, 
which  he  has  for  sale  and  which  are  ready  for  prompt  shipment. 
There  are  20  pages  in  the  catalogue  and  the  machinery  listed  in- 
cludes air  compressors,  air  receivers,  blowers,  boilers,  suspension 
cableways,  contractors'  dump  cars,  stone  cars,  cbannelic  g  machines, 
hoists,  derricks,  ditching  machines,  drills,  dredges,  engines  of  vari- 
ous kinds,  locomotives,  oie  crushers,  pile  drivers,  cast-iron  and  steel 
pipe,  contractors'  plows,  pumps  and  pulsometers,  rails,  road  rollers 
and  many  others.  All  this  machinery  is  stated  to  be  in  good  condi- 
tion and  ready  for  service.  Most  of  it  is  comparatively  new  and 
may  be  inspected  in  Chicago.  Mr.  Shaw  is  also  ready  to  furnish 
new  equipments.  Copies  of  the  list  or  catalogue  will  be  sent  on 
application.  

The  Monash-Yuunker  Company,  2113  South  Canal  Street,  Chicago, 
111.,  has  lately  been  incorporated  for  the  manufacturing  of  steam 
and  water  specialties.  The  new  company  owns  and  controls  all  the 
specialties  manufactured  by  the  Van  Auken  Steam  Specialty  Com- 
pany (mentioned  several  times  in  these  columns),  who  will  continue 
to  manufacture  their  specialties,  but  those  goods  will  be  sold 
through  the  new  concern,  the  Monash-Younker  Company.  This 
new  company  has  also  purchased  the  patent  and  plant  of  the  Star 
Coupler  Company,  of  St.  Louis,  and  will  manufacture  Star  lead  pipe 
couplers  and  fittings  for  lead  pipe  plumbing  without  soldering  or 
wiping  a  joiat.  Parties  interested  in  high  grade  steam  specialties 
or  the  new  method  of  doing  lead  pipe  plumbing  without  soldering 
or  wiping  joints  should  address  The  Monash-Younker  Company  for 
their  catalogue  and  mention  this  journal. 

Quite  in  contrast  with  tbe  general  ilullntss  is  tbe  unusual  activ- 
ity displayed  at  the  works  of  the  Link  Belt  Machinery  Company, 
Chicago,  w  ho  have  been  operating  their  machine  shop  with  two 
gangs  of  men  both  day  and  night  during  the  past  three  months. 
The  foundry  is  also  being  worked  to  its  limit,  one  order  for  cast- 
ings alone  requiring  987,000  pounds  oi  iron.  A  notable  order  is 
that  for  furnishing  tbe  Chicago  Sugar  Rellreiy  with  a  complete 
equipment  of  machinery  for  handling  coal  from  cars  to  iron  bins 
located  over  25  Babcock  &  Wilcox  boilers  in  the  powei-house. 
From  these  bins,   whose  storage  capacity  is  650  tons,  the  coal  is 
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apouted  directly  on  to  chain  grates  under  the  boilers.  An  order  for 
the  Huron  Iron  Conopany,  Michigan,  for  two  ^-foot,  spirally  grooved 
hoisting  drums,  together  with  a  UK  inch  by  25-foot  shaft,  friction 
clutches,  base  plates,  etc.,  and  brake  bands  for  running  the  drums 
independent  of  each  other,  both  for  hoisting  and  lowering,  is  Hear- 
ing completion.  The  two  friction  clutches  and  brake  bands  are  so 
arranged  that  they  can  l)e  operated  by  one  man  without  moving 
from  one  place  to  another,  the  operating  mechanism  being  brought 
to  the  center  of  the  frame. 

The  Westinghouse  Electric  and  the  Baldwin  companies  are  to 
build  a  75ton  electric  locomotive  for  the  Wheless  system  of 
electric  roads.  This  systeir  comprises  an  underground  conductor, 
a  series  of  buttons  projecting  slightly  above  the  surface  of  the  pave- 
ment between  the  tracks,  and  electro-magnetic  switches  to  energize 
the  buttons  as  the  car  passes  over  them.  The  electricity  is  taken 
from  the  buttons  by  long  collecting  bars  suspended  under  the  car. 
To  start  the  car  a  current  from  a  battery  is  sent  through  the  col- 
lector bars  and  the  buttons  in  contact  with  them.  This  cur- 
rent passes  through  a  magnet  in  the  switchbox  under 
the  buttons  and  raises  an  armature  and  brings  into  contact 
two  sets  of  carbon  discs.  The  current  from  the  underground 
feeder  wire  now  pas.ses  through  the  carbon  contacts 
and  thence  through  a  coarse  coil  on  the  magnet,  thereby  assisting 
in  holding  the  switch  closed,  and  thence  to  the  motors  by  means  of 
the  positive  contact  button  and  the  corresponding  collecting  b»r. 
From  the  motors  the  current  passes  to  the  rails  or  ground  as  usual. 
As  the  car  advances  the  two  collecting  bars  come  into  contact  with 
the  next  group  of  buttons  and  the  process  is  continually  repeated. 
As  the  bars  leave  a  set  of  contact  buttons  that  particular  circuit  is 
open,  the  magnet  armature  falls  by  gravity,  thus  opening  the  switch 
and  disconnecting  the  feeder  from  the  positive  button.  Thus  al 
the  buttons  are  "  dead  "  excepting  those  directly  under  the  car. 
This  is  the  system  which  the  Westinghouse  Company  has  adopted 
and  on  which  so  much  practical  experiment  has  been  lavished. 

The  new  large  works  of  the  Q  &  C  Company,  manufacturers  of 
railway  supplies  and  special  machinery,  which  has  recently  been 
erected  at  Chicago  Heights,  a  suburb  of  Chicago,  is  kept  quite  busy  on 
orders  for  the  well-known  goods  made  by  this  company.  They  have 
recently  secured  orders  for  six  large  metal  sawing  machines,  a  num- 
ber of  which  will  carry  saw  blades  36  inches  in  diameter,  and  all  but 
one  of  these  machines  are  to  be  run  by  electric  motors.  The  Bryant 
patent  metal  saw,  as  manufactured  by  this  company,  requires  such 
a  small  amount  of  power  to  operate  successfully  that  there  is  a 
growing  demand  for  these  machines  equipped  with  motors,  as  the 
saving  in  actual  cost  for  operation  is  considerable,  at  the  same  time 
giving  equally  efficient  results.  In  addition  to  orders  being  received 
for  their  metal  sewing  machines,  there  is  no  lack  of  business  in  their 
railway  equipment  and  tieplate  departments.  The  output  of  the 
Servis  tie  plate  alone  this  >ear  will  aggregate  many  millions. 

The  company  is  constantly  receivingtestimonials  to  the  excellence 
of  their  sawing  machines.  One  party  says:  "  We  now  have  in  our 
works  one  No.  10  and  one  XX  Bryant  Sawing  Machine.  Our  Super- 
intendent is  highly  pleased  with  both.  They  do  good  work,  they 
do  a  good  deal  of  work,  and  do  it  very  nicely,  and  do  not  require  a 
skilled  workman  to  operate  them."  Another  saye:  "Have  had  one 
of  your  No.  10  Sawing  Machines  since  April,  1892,  and  an  XX  Cold 
Saw  for  nearly  two  years.  Both  machines  are  in  almost  constant 
use  and  are  giving  us  entire  satisfaction."  A  third  party  says:  "I 
have  had  it  in  use  continually  for  nine  months  with  the  exception 
of  intervals  of  a  few  days.  I  can  cut  a  70-pound  steel  rail  in  from 
12  to  13  minutes,  and  have  made  cuts  |f  rom  }i  inch  upward.  I  have 
had  it  in  constant  use  for  one  and  one-half  days  at  a  time  before 
getting  saw  sharpened."  Still  another  writes:  "I  secured  this 
machine  some  two  years  ago  and  have  not  bought  a  set  of  crossings 
for  renewals  since.  I  usually  make  card  template  of  the  angular 
joint  to  be  renewed  and  have  it  sawed  and  drilled  at  my  supply 
yard  or  let  foreman  doit  on  the  ground.  I  consider  this  saw  the 
best  money  saving  appliance  I  have  on  my  division.  The  average 
time  required  to  cut,  say  an  angle  of  45  degrees,  is  about  20 
minutes." 


New  Eng'land  Besorts  via  the  Boston  St  Maine  Railroad. 


To  travel  is  a  pleasant  and  profitable  diversion,  and  New  Kng- 
and,  with  its  widely  varying  interests,  is  a  region  through  which 
one  may  tour  indefinitely,  and  no  matter  which  way  you  tour  pleas- 
ing and  interesting  sights  are  always  to  be  found. 

The  White  Mountains  of  Northern  New  England  are  marvelously 
attractive,  and  the  "Notch,"'  the  "Flume,"' the  "Glen"  or  the  Sum- 


mlt "  are  but  a  few  of  the  many  features  of  this  wonderful  region 
which  you  should  visit.  To  one  sojourning  hereabouts  many  drives 
or  walks  over  mountain  and  dale  may  tie  taken,  reaping  a  harvest 
of  pleasure  unequaled  in  these  parts;  likewise  the  opportunities  for 
enjoyment  that  are  afforded  at  the  beach  resorts  are  manifold,  ana 
the  bathing,  boating  and  fishing  facilities  attract  many  vacationists* 

In  no  other  region  can  you  find  so  comfortable  quarters  as  those  of 
the  bostelries  of  Northern  New  England,  which  are  home-like  and 
commodious.  The  cuisine  is  invariably  of  the  best,  and  the  service 
fully  equal  to  that  of  the  metropolitan  hotels. 

During  the  summer  season  the  Boston  &  Maine  Railroad  sells 
round-trip  tickets  to  all  mountain,  seashore  and  lake  resorts  of 
Northern  New  England  and  the  Maritime  Provinces,  at  reduced 
rates,  and  the  excursion  book  which  is  issued  by  the  General  Pas- 
senger Department  of  the  Boston  &  Maine,  and  which  is  sent  free 
of  expense  to  applicants,  includes  a  complete  hotel  and  boarding- 
hoose  list,  together  with  routes  and  rates  to  all  principal  points. 


OF  OFFICIAX  OHANQES  IN  AtraiTST. 


We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Baltimorr  &  Ohio.—V).  C.  Courtney  is  Division  Master  Mechanic 
at  Grafton,  W.  Va.,  vice  Mr.  S.  A.  Souther. 

Chicago,  Kalamazoo  <fr  Saginau-. — Mr.  Ed.  Woodbury,  of  Kala- 
mazoo, has  tteen  elected  President. 

Chicago,  Hammond  &  Vres^?m.— General  Manager  J.  P.  Lyman 
has  also  been  elected  President. 

Chicago  Rock  Island  &  Pacific.— A.  L.  Studer,  Master  Mechanic 
at  Stuart.  la,  has  been  transferred  to  Trenton,  Mo.,  on  the 
Southwestern  Division,  and  Mr.  J.  B.  Kilpatrick,  at  Valley  Junc- 
tion, Iowa,  has  his  jurisdiction  extended  over  the  West  Iowa 
Division. 

Columbus,  Hocking  Valley  &  Toledo.— S.  Monsarrat  has  been 
elected  Vice-President. 

Columbus,  Sandusky  &  Hocking, — W.  E.  Guerin  is  elected  Presi- 
dent and  Charles  Parrott  Vice-President. 

Denver,  Lakeu'ood  &  Golden. — Wm.  W.  Borst  has  been  appointed 
receiver. 

Duluth  &  North  Dakota.— H.  Fegraus,  of  Duluth,  has  been  ap-  ' 
pointed  Chief  Kngineer. 

Galveston,  Houston  <fr  Henderson. — Mr.   F.  P.   Olcott  has  been  . 
elected  President  and  Mr.  J.  U.  Hill  General  Manager. 

Galveston,  Lea  Porte  <£•  Houston.— S-  R.  Tuggie  has  been  ap- 
pointed Superintendent  of  Motive  Power; 

Great  A'ort/ifm.— General  Manager  Chas.  Warren  has  retired. 
Mr.  J.  M.  Barr,  General  Superintendent,  has  been  assigned  sone  of 
the  duties  heietofore  performed  by  the  Manager  and  the  office  will 
be  abolished. 

Green  Bay  &  Western.— Jdr.  J.  A.  Jordan  has  been  elected  Vice- 
President. 

Gulf,  Colorado  <t  Santa  Fe. — Mr.  L.  J.  Polk  has  been  appointed 
Acting  General  Manager,  vice  Mr.  B.  F.  Yoakum,  resigned. 

Kansas  City,  Fort  Scott  <£■  3fejnp/iis.— Vice-Piesident  Ed.  S. 
Washburn  has  been  elected  President  of  this  road  and  also  of  the 
Kansas  Citv,  Memphis  &  Birmingham. 

Kansas  City,  Fort  Scott  <t  Memphis. — Mr.  D.  W.  McLean,  Master 
Car  Builder  at  Fort  Scott,  died  last  month. 

Marietta  &  North  Georgia. — Joseph  McWilliams  is  General  Man- 
ager, with  office  at  Marietta,  Ga. 

Michigan  Central.— Mr.  S.  B.  Wight  la  Assistant  Purchasing 
Agent  with  office  at  Detroit. 

Oregon  Central.— J.  T.  Walch  has  been  appointed  Master 
Mechanic  and  Master  Car  Builder. 

Oregon  Railway  dr  Navigation  Company. — Mr.  Edwin  McNeil 
has  been  elected  President  of  the  reorganized  company. 

Plant  System. — Mr.  Wm.  Rutherford,  Superintendent  of  Motive 
Power,  has  resigned. 

Pittsburg,  Chartiers  <t  Toughioghenj/.—J .  M.  Schoonmaker  has 
been  elected  President,  vice  J.  H.  Reed,  resigned. 

Rio  Grande  &  Eagle  Pa««.— Miss  Mary  Powers  is  Purchasing 
Agent  with  office  at  Laredo,  Tex. 

St.  Louis,  Chicago  db  St.  Paul.—V.  Millard  has  been  appointed 
Chief  En|<ineer  with  office  at  Springfield,  111. 

St.  Louis  Southwestern. — J.  M.  Scrogin  is  Master  Mechanic  at 
Tyler,  Tex.;  vice  Mr.  Thomas  Irglis,  deceased. 

St.  Louis  it  San  Francisco. — Purchasing  Agent  E.  T.  Smith  has 
resigned,  and  the  office  is  abolished.  General  Manager  Yoakum 
will  purchase  all  supplies. 

Sonora  Railway,  and  New  Mexico  <&  Arizona. — E.  P.  Ripley 
has  been  elected  President. 

Southern. — W.  A.  Walden  has  been  appointed  Master  Mechanic 
at  Burlington,  N.  C,  to  succeed  T.  S.  Inge,  transferred  to  Colum- 
bia, S.  C. 

Texas,  Sabine  Valley  &  Not  thwestern.—R.  B:  Levy,  Sr.,  has  been 
appointed  Receiver,  vice  L.  U.  Hart,  resigned. 

Texas  Trunk.— Mr.  William  White,  Superintendent,  has  been 
appointed  Receiver  to  succeed  Mr.  G.  T.  Atkins,  resigned.  Office, 
Dallas,  Tex. 

Wojihington  &  Columbia  River. — J.  Evans  has  been  appointed 
Master  Mechanic,  vice  Wm.  Saxton,  resigned. 
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THE    ALTOONA    SHOPS    OF    THE    PENNSTIiVANIA 
RAILROAD. 


■-'f- ■''''.:' 


IV. 


(Continued  from  page  306.) 


A  systematic  description  ot  the  shops  at  Altoona,  and  of  what 
they  contain,  would  not  be  easy  to  write.  In  fact  it  would  be 
difficult  to  devise  a  comprehensive  system,  or  skeleton,  for  a 
complete  description.  As  no  attempt  at  completeness  is  aimed  at 
in  these  articles,  it  will  not  be  necessary  to  follow  any  particular 
method  in  writing  or  arranging  them — all  that  will  be  attempted 
will  be  to  not*  and  describe  the  various  interesting  features  which 
the  writer  had  the  opportunity  of  observing,  aiming  only  to  make 
the  descriptions  easily  comprehensible  by  the  reader. 

CHILLED  CAST-IRON  TOOLS. 

The  use  of  chilled  cast-iron  tools  in  these  shops  for  lathes, 
planers  and  boring  machines  will  probably  be  a  novelty  to  many 
of  our  readers,  as  it  was  to  the  writer.  These  are  used  for  turn- 
ing, boring  and  planing  both  wrought  and  cast  iron  and  brass.  It 
is  found  that  they  will  not  stand  the  service  of  cutting  steel, 
:i8the  cast  iron  has  not  sufficient  strength  to  resist  the  strain,  and 
the  cutting  edges  of  the  tools  crumble  in  doing  that  kind  of  work. 

These  tools  are  cast  from  the  ordinary  iron  used  for  making 
chilled  wheels,  the  point  or  cutting  end  being  chilled,  and  then 


ground  in  the  usual  way.  It  is  said  that  they  stand  equally  m 
well  or  better  than  steel  tools  do,  and  are  very  much  cheaper,  and 
are  cast  in  exactly  the  right  form  required,  and  being  made  from 
a  patteru,  are  uniform  in  shape  and  size. 

The  various  kinds  which  are  made  and  used  are  shown  in  the 
engraving  herewith,  Fig.  1,  which  was  reproduced  from  a  pho- 
tograph, and  the  list  of  sizes  will  indicate  the  uses  in  which 
they  are  employed. 

PNEUMATIC  ASH-HOIST.         ■.      V  .'  .   ^     • 

The  economical  handling  of  ashes  from  locomotives  is  a  prob- 
lem on  which  a  great  deal  of  thought  and  and  ingenuity  has  been 
exercised.  At  Altoona  several  pneumatic  ash-hoists  have  been 
designed  and  erected,  and  are  now  working  very  satisfactorily. 
The  latest  of  these  is  illustrated  in  Fig.  2  and,  as  will  be  seen, 
consists  of  an  iron  frame  resembling  a  gallows,  with  capacity  for 
hanging  half-a-dozen  culprits  at  once.  The  frame  extends  across 
three  tracks.  The  view  »hown  in  Fig.  2  was  taken  from  a  point 
near  the  westerly  door  of  round-house  No.  3,  the  latter  lieing  be- 
hind the  observer.*  A  part  of  the  sand-house,  which  is  indicated 
in  the  plan,  is  shown  on  the  right  side  of  the  engraving.  The 
track  on  which  the  engine  is  standing  leads  directly  into  the 
round-house.  It  will  be  seen  that  this  track  has  a  pit  underneath 
and  in  front  of  the  engine.  The  bottom  of  this  pit  has  a  narrow- 
gage  track  on  which  small  trucks  run  and  carry  what  may  be 
«»lled  bifurcated  buckets  to  receive  the  ashes  as  it  is  removed 
from  the  ash-pans  of  the  engines. 

The  tops  of  two  of  these  buckets  are  shown  in  the  pit,  and  one 
is  suspended  over  the  car,  alongside  of  the  engine,  with  its  two 
halves  opened,  to  deliver  its  contents  into  the  car  below.  When 
an  engine  is  to  be  de-ashed — to  coin  a  word — one  of  the  trucks 
with  a  bucket  on  it  is  run  under  the  engine,  and  the  a^hes  are 
raked  out  of  the  ash-pan  into  the  bucket.  After  it  is  filled  either 
the  engine  can  be  run  forward  or  back,  so  that  the  bucket  can  be 
reached  by  the  hoist,  or  if  the  engine  is  not  below  the  hoist  when 

*  The  round-house  ia  shown  in  the  plan  pobliched  last  month,  pace  MM. 


Fig.  2.-Pneumatic  Ash  Hoists  in  the  Altoona  Yard  of  the  Pennsylvania  Railroad. 
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I.    RoDBd  nooe  for  iron  and  brats IMin.x   Kin.  -^    ^  in. 

I.    Thread  tool  for  wrought  and  cast  iron IM  in.  X    Min.  x    8K  in. 

II.    Diamond  point  "  right  hand"  "lathe  "...  I^in.  X    9ain.  X    8Mi  in. 

III.  ••  '•  ••  ••  ..  lV»in.  X    ?iin.  X   SKin. 

IV.  Diamond  point  side  tool,  "  riKbl   hand  " 

"lathe" lKin.x    M  in.  x    9     in. 

V.    Diamond    point   side  tool  "  right  band  " 

"lathe" l^in.x   9^in.x    9     in. 

VI.    Round  nose  for  lathe  or  planer IMiin.  x    H  in.  x   9K  in. 

VII.    Square    "      "    planer 1)4  in.  X    })  In.  X  lOH  in. 

Vin.         lathe \%\n.X    «  in.  X  10     In. 

IX.    Round orplainer 1     in.  x  I,',  in.  X  10^  in. 

X.    Square    "      "       "      H  in.  X  IH  in.  X  IIH  in. 

XI.    Diamond  point  for  lathe  or  planer IW  in.  X  1     in.  XJI4tiin. 

XIII.  Square  nose  for  lathe  or  planer 2     in.  x  1^  in.  x  15     in. 

XIV.  Dinmond  I'Oint  for  lathe  or  planer IH  in.  X  m  in.  X  UK  in. 

XV.    Oyster  knife  for  planer IH  in.  X  IW  in.  X  IM  in. 

XVI.    Diamond  point  for  planer  or  lathe. IVi  in.  X  IW  in.  x  15H  in. 

XVII.     Diamond  point  for  planer,  "left  band".,   min.  X    K  in.  v    8^  in. 

XVIII.    Diamond  point  for  lathe IK  in.  X    K  in.  X    7     in. 

XX.    Round  nose  for  lathe Kin.  xl     in.  X   7     in. 

XXI.    Boiin^rtool    "      "      lA  in.  X    Kin.X    8K  in. 

XXIII.    Left  hand  side  or  facing  tool  for  lathe.  IH  in.  X    Kin.X    8     in. 


XXIV. 

XXV. 

XXVI. 

XXVII. 

XXVIII. 

XXIX. 

XXX. 

XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XL. 

XLl. 

XLII. 

XLIII. 

XLIV. 


Right  hand  side  or  facioK  tool  for  lathe 

Squire  nose  for  planer 

Diamond  point  for  lathe 

Diamond  point  for  laihe  or  planer 
Diamond  point  for  planing  and  facing 

cylinders 

Diamond  point  for  planer  or  facing 

mill 

Square   nose    for    turning    cylinder 

flanges 

Side  tool  for  axle  lat  he  or  planer    . . . 
Diamond  point  for  axle  lathe  or  planer 

Side  tool  for  axle  laihe  or  planer 

.Square  nose  for  axle  lathe  or  planer.. . 

I  liamond  point  for  planer 

'■  "       "    axle  lathe 

Tools  for  boring  cylinders.  (Baldwin). 


l«in. 
1|'.  in. 
ikin. 
Win. 


X   Kin- 

X  m  in. 
X  Win. 
X  m  in. 


X  8  in. 
X  imin. 
X  6Kin- 
X    8Kiu. 


iSin.  xiKin.  X   9K  in. 
m  in.  X  IM  in.  X    9^  in. 


Square  nosa  for  lathe 

Boring  tools  for  driving  boxes. 


IK  in. 

X  IK  in.  X    U     in 

2     in. 

X  1     in.  X  I4H  in 

2     In 

XI     In.  X  15     in 

2     in. 

•  I     in.  X  ItKin 

2     in. 

XI     in.  X  15     In 

2     in 

X  I  in.  X  im  in 
X   Win.  X  UK  in 

min. 

2     ia. 

XI     in.  X  15     in 

I><ln. 

mm. 

X  IH  in.  X  5K  in. 
X  m  in.  X   4K  in 

IMin. 
l3in. 

X  m  in.  X  3K  in. 
X  Kin.X  «feln. 
X    il  In.  X    8     in 

IK  in. 

Fi£.  1  -Chilled  Cast-lroo  Lathe  and  Planer  Tools  Used  in  the  Altoona  Shops  of  the  Pennsylvania  Railroad. 


the  ashes  are  raked  into  the  bucket  the  truck  in  the  pit  can  be 
nioVed  so  aa  to  bring  the  bucket  within  reach  of  the  hoist.  The 
latter  cooaists  of  a  pneumatic  cylinder  and  piston,  to  which  the 
open  bucket  in  the  engraving  is  suspended.  This  is  carried  by  a 
little  trolley— shown  in  the  engraving— which  runs  on  the  top  of 
the  transverse  beams.  On  the  left  side  of  the  gallows  frame,  as 
will  be  seen,  is  another  vertical  pneumatic  cylinder,  the  piston  of 


which  is  coanected  to  a  wire  rope  that  is  carried  over  pulleys  at 
each  end  of  the  horizontal  beam,  and  is  attached  to  the  trolley, 
which  can  thus  be  moved  transversely  to  the  track.  The  buckets 
filled  with  ashes  can  thus  be  hoisted  from  the  pit  by  the  vertical 
cylinder  shown  above  it,  and  can  he  moved  laterally  by  the 
other  cylinder,  over  the  car  and  opened  so  as  to  deliver  its  c<hi- 
tentsinto  the  car  below.    This  is  all  done  in  less  time  than  it  will 
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Fig.  3.— Outline  of  Compound  Mogul  Locomotives-Pennsylvania  Railroad. 


take  to  read  this  description  of  it,  and  saves  much  work  of  a  very 
disagreeable  kind.  -...-. 

PNEUMATIC  SANDINO  APPARATUS. 

The  T-shaped  pipe  or  stand,  with  a  ladder  leaning  against  it, 
shown  on  the  left  side  of  the  engraving,  is  one  of  the  pneumatic 
sanding  appliances  which  are  used  to  fill  the  sand-boxes  of  loco- 
motives. The  sand-house  on  the  right  has  a  sand-dryer  of  a 
usual  kind.  A  cylindrical  reservoir  or  tank,  3i  feet  in  diameter 
and  .5J  feet  deep,  is  placed  below  the  dryer,  usually  under  the 
floor.  This  receptacle  has  a  valve  on  top,  through  which  the  sand 
is  fed  into  the  tank.  From  the  bottom  of  it  a  pipe  communicates 
with  the  vertical  ~\  pipe  shown  in  the  engraving.  The  valve  on 
top  of  the  sand  reservoir  opens  inward,  so  that  when  compressed 
air  is  admitted  the  valve  is  closed,  but  it  passes  through  the  sand 
and  into  the  pipe  at  the  bottom  and  thence  to  the  -\  pipe,  and  in 
doing  so  carries  the  sand  with  it.  The  end  of  the  pioe  has  a 
valve  and  hose  which  are  shown,  the  hose  being  intended  to  con- 
duct the  sand  to  the  sand-boxes.  A  few  minutes  is  all  the  time 
required  to  fill  a  sand-box,  which  is  done  by  simply  turning  on 
the  compressed  air  when  the  reservoir  contains  a  sufficient  quan- 
tity of  sand. 

-■     ■.•..•.,;?..•  COMPOUND  LOCOMOTIVES.  'z  -•. 

A  very  interesting  series  of  experiments  has  been  in  progress  on 
the  Pennsylvania  Railroad  for  some  time  past.  It  >  as  determined 
by  the  managers  of  the  company  a  year  or  more  ago  to  make  a 
thorough  test  of  the  compound  system  for  locomotives,  and  to  do 
this  four  mogul  freight  engines  were  built  all  alike,  excepting 
that  a  different  system  of  compounding  was  adopted   in  each  en- 


gine. The  diagramatic  engraving.  Fig.  3,  herewith,  gives  the 
proportions  and  principle  dimensions  of  these  engines.  The  sys- 
tems of  compounding  which  were  adopted  were  the  Golsdorf , 
Van  Borries,  Pittsburgh  and  Richmond. 

These  engines  were  all  completed  some  months  ago.  and  have 
since  been  undergoing  a  most  thorough  series  of  tests  in  actual 
service,  the  results  of  which  cannot  help  being  verj-  interesting 
to  railroad  men  generally.  At  the  time  of  our  visit  to  Altoona 
the  tests  were  not  completed,  so  that  no  results  can  at  present  be 
given.  All  that  can  be  said  is  that  a  very  decided  economy  in 
coal  consumption  by  the  compound  over  the  simple  engines  was 
indicated  by  the  tests  so  far  as  they  have  heen  made. 

We  are  indebted  to  Mr.  Vogt  and  Mr.  Casanave  for  a  series  of 
diagrams  showing  the  principal  features  of  the  various  compound 
systems  as  they  have  been  applied  to  the  engines  referred  to. 

THE  GOLSDORF  SYSTEM. 

Fig.  4  represents  a  transverse  section  through  the  cylinders  of 
the  engine  to  which  this  system  of  compounding  was  applied.  It 
will  not  be  necessary  to  explain  to  many  of  our  readers  that  in 
compound  locomotives  some  special  provision  must  be  made  to 
admit  steam  to  the  low-pressure  cylinder  in  starting;  but  in  order 
that  those  who  are  not  familiar  with  the  compound  principle  may 
read  this  understandingly  it  may  be  said  that  in  such  engines'steam 
is  admitted  first  to  the  high-pressure  cylinder,  and  after  acting 
on  the  piston,  it  is  allowed  to  escape  to  a  larger  or  low-pressure 
cylinder,  where  it  again  acts  on  another  piston,  and  then  escapes 
up  the  chimney.  As  the  steam  is  admitted  first  to  the  high-pres- 
sure cylinder,^unless  some  special  provision  is  made  therefor. 


Fig.  4.-Colsdorf  System  of  Compounding  as''applied  to  a  Mogul  Locomotive  by  the  Pennsylvania  Railroad. 
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Fig.  6. 
The  Von  Borries  System  as  Applied  to  a  Compound 

DO  steam  would  enter  the  low-piessure  cylinder  during  the  first 
revolution  of  the  wheels,  and.  as  a  matter  of  fact,  owing  to  the 
cylinders  often  being  cold  in  starting  much  of  the  steam  which  is 
then  admitted  to  them  is  condensed  and  for  a  number  of  revolu- 
tions little  would  flow  into  the  second  cylinder.  Furthermore, 
the  engine  might  be  standmg  in  such  a  position  that  the  low 
pretwure  piston  was  at  or  near  the  end  of  its  stroke  and  unable  to 
exert  much  tractive  effort.  It  is  therefore  essential  in  compound 
locomotives  to  provide  means  for  admitting  steam  direct  from  the 
boiler  to  the  low-pressure  cylinder  in  starting. 

In  the  tfolsdorf  system  this  is  accomplished  by  openings  ^.4, 
which  are  made  in  the  valve-seat.  One  of  these  is  shown  in  tlie 
sectional  view  in  Fig.  4,  and  both  of  them  in  the  plan  view  of  the 
valve-seat  just  above  the  left-hand  cylinder.  These  openings 
communicate  with  a  cavity  m  the  cylinder  casting,  which  is  con- 
nected by  a  pipe  C  to  the  steam-pipe  D  of  the  high-pressure 
cylinder.  In  starting  when  the  valves  are  worked  at  their  full 
stroke  or  nearly  sj  their  steam  edges  will  uncover  the  openings 
AA,  and  by  means  of  the  pipe  C  live  steam  will  thus  be  admitted 
to  the  low-pressure  steam-chest  and  cylinder.  After  the  engine 
is  started,  and  the  valves  are  worked  at  considerably  less  than 
their  full  stroke,  then  the  parts  AA  are  not  uncovered  and  no 
live  steam  can  enter  the  low-pressure  cylinder,  but  it  is  supplied 
from  the  exhaust  of  the  high -pressure  cylinder  which  is  con- 
nected to  the  pipe  E. 

From  the  steam-chest  of  the  low-pressure  cylinder  the  live 
steam  passes  into  the  receiver  and  thence  mto  the  high-pressure 
cylinder,  entering  on  that  side  of  the  piston  therein  which  is  op- 
posite to  that  in  which  the  movement  of  the  piston  ought  to  take 
place. 


Mo^ul  Locomotive  by  the  Pennsylvania  Railroad-       '-./'- 

Thus  the  8t»  am  entering  the  high-pressure  cylinder  will  exer- 
cise a  certam  counter  pressure  which,  however,  will  beovercome 
by  live  steam  from  the  boiler  as  soon  as  the  position  of  the  crank 
undergoes  the  slightest  alteration,  such  live  steam  from  the  boiler 
entering  directly  into  the  high-pressure  cylinder. 

When  the  low-pressure  slide-valve  assumes  such  a  position 
that  the  port  which  until  then  has  been  open  is  closed,  the  direct 
admission  of  steam  into  the  low-pressure  cylinder  will  be  discon- 
tinued, and.  therefore,  any  injurious  counter-presfure  that  might 
otnerwise  result  therefrom,  is  completely  obviated,  so  that  the 
locomotive  can  then  be  started  by  the  steam  piessure  exerted 
upon  the  high-pressure  piston  alone. 

THE  VON  BORRIES  SYSTEM.  -        '  '  : 

Professor  Woods,  in  the  last  edition  of  his  book  on  "Compound 
Locomotives,"  says  that  •'  after  a  number  of  years'  experience 
with  automatic  starting  geais,  that  give  increased  power  to  com- 
pound locomotives,  during  a  part  of  the  first  revolution,  Mr..von 
Borries  has  reached  the  important  conclusion  that  an  independent 
exhaust  with  a  high-pressure  cylinder,  such  as  used  by  Mallet,  is 
necessary  for  two-cylinder  receiver  compounds,  with  cranks  at 
right  angles,  when  the  locomotive  has  to  start  heavy  trains  or 
work  on  conipaiatively  heavy  grades." 

This  device  has  been  adopted  in  one  of  the  Pennsylvania  Rail- 
road compounds.  In  order  to  enable  the  engineer  to  control  the 
exhaust  and  the  working  of  the  two  cylinders,  that  is,  to  change 
them  so  as  to  work  either  simple  or  compound,  a  three-way  cock 
I. — shown  in  the  diag^ramatic  view,  Fig.  5 — is  provided,  which  is 
connected  by  a  pipe  G]  with  the  air  brake  reservoir  R  and  by 
another  pipe  (},  with  an  apparatus  on  the  front  end  of  the  cylin- 
der castings  shown  in  Figs.  6  and  7  in  sectional  views  and   on  a 
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trgeracale.  In  Fig.  6,  the  parts  are  represented  in  the  position 
:  liey  occupy  when  working  simple  and  in  Fig.  7  as  they  are  when 

vorking  compound;  a  a  is  a  cavity  which  is  connected  directly  to 
:  lie  exhaust  of  the  high-pressure  cylinder.  From  Fig.  7  it  will  be 
-een  that  when  the  ptarts  are  in  the  position  therein  shown  that 
I  lie  exhaust  steam  from  the  high-prf  ssure  cylinder  will  pass  from 
I  lie  passage  a  a.  which  is  connected  with  the  exhaust  of  the  high- 
iiressure  cylinder  to  /,  and  thence  to  the  receiver  and  low  pres- 
>ure  cylinder.  The  engine  then  works  compound.  The  parts 
are  held  in  the  position  shown  by  the  pressure  of  steam  in  the 
I  ylinder  K. 

To  change  the  engine  to  simple  working  in  starting,  compressed 
air  is  admitted  by  the  three-way  cock  I  and  pipe  O,  Figs.  5  and 
(i.  to  the  operating  valve  H.  This  has  a  small  piston  inside, 
which  is  connected  to  a  double -seated  valve  below  it.  When  air 
is  admitted  above  the  piston  it  is  forced  down,  which  closes  the 
ripening  below  the  valve  and  shuts  off  communication  with  the 
\i\\>e  F.  At  the  same  time  the  valve  leaves  its  top  seat,  which 
opens  communication  through  the  passage  g,  between  the  cylin- 
der K  and  the  outlet  J,  which  is  open  to  the  atmosphere.  The 
steam  in  K  can  thus  escape.  The  opposite  end  k  of  the  cylinder 
is  connected  by  pipes  EE  with  the  live-steam  pipe.  Con- 
sequently that  end  of  the  cylinder  is  filled  with  steam  which  acts 
la  the  piston  B,  which  moves  it  and  the  parts  with  which  it  is 
I'onnected  toward  the  rii^ht  or  into  the  position  shown  in  Fig.  7. 
From  this  it  will  be  seen  that  by  this  movement  the  piston  A  has 
l>een  unseated  and   that  communication  has  been  opened  from 


in  the  pipe  F,  below  the  valve,  will  then  raise  it  and  cloee  com- 
munication from  the  cylinder  K  and  the  atmosphere  by  the  pas- 
sage /,  and  open  a  passage  from  F  through  g  to  K,  thus  admit- 
ting live  steam  to  the  right  side  of  the  piston  B,  which,  by  reascm 
of  the  greater  effective  area  on  that  side,  due  to  the  reduction  of 
pressure  resulting  from  the  steam  flowing  to  the  low-pressure 
cylinder,  will  be  moved  towards  the  left.  This  movement  first 
shuts  off  live  steam  communication  at  e.  Fig.  6,  fiom  the  pipe  E 
E  to  the  receiver,  and  low-pressure  cylinder,  by  means  of  the 
reducing  plug  C  and  then  closes  communication  between  the 
high-pressure  exhaust  and  atmosphere  by  the  seating  of  the  valve 
A  and  at  the  same  time  opening  communication  between  the 
high-pressure  exhaust  passage  a  a  and  the  low-pressure  cylinder 
through  the  receiver  passage/.  The  engine  is  thus  entirely 
under  the  control  of  the  runner  and  can  be  instantly  changed 
from  simple  to  compound  working  or  vice  versa. 

The  euf^ravings  and  explanation  have  occupied  so  much  space 
that  the  description  and  illustrations  of  the  other  two  compounds 
must  be  reserved  for  the  next  article. 


Performance  of  a  300-Horse  Power  De  Ijaval  Steam  Turbine 

in  an  £lectric  Lighting    Station. 


300-Horse  Power  De  Laval  Turbine  at  Twelfth  Street  Edison  Station,  New  York. 

the  cavity  a  a,  which  communicates  with  the  exhaust  of  the 
high-pressure  cylinder  to  d,  winch  latter  eads  to  the  atmosphere. 

When  the  parts  are  in  the  position  shown  the  exhaust  steam 
from  the  high-pressure  cylinder  can  therefore  escape  directly 
through  the  passage  6  to  d,  as  indicated  by  the  arrows,  and 
thence  to  the  open  air.  This  cylinder  is  then  working  simple.  At 
the  same  time  live  steam  can  flow  through  the  pipes  E,  E, 
passage  e,  into/,  which  is  connected  with  the  reservoir  and  low- 
pressure  cylinder.  Under  these  conditions  both  cylinders  will 
work  simple.  It  should  be  explained  that  the  parts  shown  in  the 
engraving,  that  is  the  pistons  .4  and  B,  and  plug  C,  are  kept  in 
the  position  in  which  they  are  represented  by  the  pressure  of  the 
live  steam  on  the  left  side  of  the  piston  B. 

To  work  the  engine  compound  the  air  presstire  in  the  operating 
valve  H  is  released  by  the  three-way  cock.    The  steam  pressure 


Some  time  ago  the  Edison  Electric  Illuminating  Company,  of 
New  York,  contracted  with  the  Societe  de  Laval,  of  Paris,  for  two 
300  horse-power  De  Laval  steam  turtunes.  One  of  these  now  in- 
stalled in  the  Twelfth  street  station  in  New  York  has  recently 

been  tested  by  Messrs.  Breguet  and  Van 
VIeck.  the  former  representing  the 
builders  and  the  latter  the  purchasers. 

The  turbine  disc  has  a  diameter  of 
'49i  inches  and  a  thickness  through 
the  blades  of  about  ^  inch,  and  it  runs 
at  9,000  revolutions  per  minute.  The 
motion  is  transmitted  by  gearing  to 
two  Desroziers  dynamos  running  at  750 
revolutions.  The  entire  equipment  of 
one  turbine,  its  gearing  and  two  dyna- 
mos occupy  a  floor  space  of  13  feet  3 
inches  by  6  feet  ^  inches,  and  a  height 
of  only  4  feet  3  inches.  When  operat- 
ing condensing  with  a  steam  pressure 
of  14')  pounds  above  the  atmosphere  and 
a  vacuum  of  26  inches,  the  steam  con- 
sumption was  guaranteed  to  be  not 
more  than  18.7  pounds  per  brake  horse- 
power under  full  load. 

In  the  accompanying  illustration  is 
shown  the  apparatus  tested.  The 
steam  is  supplied  to  the  turbine  through 
the  large  valve  on  top  of  it  and  the 
jets  are  turned  on  and  off  by  the  small 
valves  around  the  peripherj-  of  the  cas- 
ing, three  of  them  being  in  sight  in  the 
photograph.  The  exhaust  passes  out 
through  the  large  valve  below  and  to 
the  right  of  the  turbine.  The  gears  are 
in  the  casing  to  the  left  of  the  turbine  and  there  is  a  second 
dynamo  directly  back  of  the  one  in  the  foreground. 

The  tests  were  each  of  six  hours'  duration  and  all  readings  were 
taken  by  two  observers.  The  result  of  the  full  load  test  is  as 
follows:  ..;..  ;..;•, '. 


Averaceof  rcadinn: 

127.25  volU.       692.48  amps.       128.26  volts. 

127.25  X  892.48  =  88.118.080  watts  4  side 

128.26  X  709.18  =  90,»S9.I27      "      -  Bide 


709.18  ampa. 


Avg.  watts....  179.077.507      "      both  sides 
179.077.507  is  90  per  cent,  of  198,975.01  walU  =  266.72  h.  p.  x  6  =  1,600.32  b. 
p.  bours.  '•■ 

Weight  of  water  discharged  from  air  pump.  6  hrs.  =  27.76S  Ibe.       '-.  .  ~    . 

H.  P.  hours  developed 6hr8.=    1.800.32 

Lb8.of  water  per  B.  H.  P.  hour.. 17.3«8  lbs. 

Lbs  of  water  per  E.  H.  P.  hour 19.275  lbs. 

The  result  of  tests  with  varying  loads  is  given  below,  the  num- 
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bcr  of  jete  in  use  varying  from  two  to  seven  in  the  diffen  nt 
tests:  ,.;.;--  .;■ 

*  ■    ■    .      .     .  Pounds 

Per  of 

No.  of  cent.  gtenm 

jets    ^-AveraKe  load-^  ^Average  watts^  o(  full  Vac-  per 

uoed,  +  Ames.    —  Ampe.  +                    —  load.  uum.  E.  H.  i'. 

2            I.U78           H7.I5  I8.1O7             IC.283  18.S0  21.  27  ?5 

I             tXi.m           4.05.80  54.1S6             57,886  .'^6.02  ■'d.^.t  20.22 

6  7«1.85          718.65  87  716           91.268  89.51  26  07  19.75 

7  771.94           :87.!'3  97.418           100.856  99.14  25.79  19.95 

In  makioi^  these  tests  the  power  readings  were  obtained  from 
the  delivery  of  the  dynamos,  and  the  electrical  horse-powers  eiven 
al>ove  and  the  steam  consumptions  per  electric  horse-power  are 
therefore  the  result  of  direct  observation.  The  brake  horse-power 
is  calculated  by  assuming  tliat  the  dynamos  have  an  efficiency  of 
90  per  cent. 

We  understand  that  these  are  the  Hrst   Laval  steam  turbines  of 
such  large  power  to  be  put  into  commercial  use  in  this  country. 


CS)jt)  mmunicalieus. 


A  Novel  Method  of  Obtaining  Dynamometer  Cards. 


Philadelphia,  Aug.  25,  189H. 
Editor    Ameuican    Engineer,    Car    Builder   and    Railroad 

Journal: 

At  a  recent  engine  test  near  Stroudsburg,  Pa.,  conducted  by  Ed- 
win E.  Beyer,  M.  E.,  of  Philadelphia,  a  novel  instruiueiit  to  obtain 
a  card  from  the  dynamometer  was  presented,  and  caused  some  little 
comment. 

The  dynamometer  was  the  ordinary  prony  brake,  hut  in  place  of 
the  customary  platform  scales,  at  the  end  of  the  arm  was  placed  a 
spring  made  from  '^-inchsteel,  wound  on  a2-inchcore,  and  designed 
from  Begtrup's  formula,  to  be  of  such  a  length  as  to  give  a  deflec 
tion  of  :i  inchen  under  its  maximum  load  of  2,500  pounds. 

This  spring  was  placed  in  a  hollow  cylinder  which  carried  a  scale 
graduated  for  every  hundred  pounds.  On  the  index  of  the  spring 
was  fastened  a  pencil  which  pressed  against  the  card  carried  by  an 
aluminum  cylinder  about  3.8  inches  in  diameter  and  3}{  inches  high. 

This  cylinder  was  operated  by  clockwork  to  rovolve  once  an  hour, 
and  was  so  adjusted  that  the  maximum  movement  of  the  index  (3 
inches)  was  produced  on  the  card. 

The  ordinate  on  the  card  was  divided  in  2.')  spaces,  each  space 
therefore  representing  100  pounds  pull,  and  the  abscissa  was  divided 
into  120  spaces,  each  space  represent  ing  an  interval  of  30  seconds. 

The  duratio^  of  the  test  was  8  hours,  and  indicator  cards  were 
taken  from  each  end  of  the  cylinder  every  10  minutes. 

The  necessity  of  a  dynamometer  card  was  caused  by  the  great 
vibration  of  the  arm  of  the  brake,  these  vibrations  being  too  great 
to  obtain  accurate  results  with  platform  scales. 

The  test  was  in  every  respect  a  success,  and  reflects  much  credit 
on  the  young  engineer  in  charge.  R.  M.  Wilson. 


Tests  of  Car  Wheels. 


Editor    American    Engineer,    Car    Builder    and    Railroad 

Journal: 

We  have  noted  with  interest  the  correspondence  in  your  Keptem 
ber  issue  concerning  the  special  tests  made  on  cast-iron  wheels  by 
casting  a  ring  of  molten  iron  around  the  rim  of  the  wheels. 

The  company  with  which  the  writer  is  connected  has  made  a 
great  many  experiments  in  this  direction  which  are  interesting  in  a 
sense,  but  they  are  entirely  useless  so  far  as  showing  any  actual 
conditions  which  arise  in  service. 

It  would  be  an  possible  to  prove  that  a  gun  was  not  of  proper 
strength  or  construction  by  putting  in  a  charge  several  times 
greater  than  ever  would  be  used  in  actual  service  and  exploding  it. 
Car  wheels  are  never  instantly  heated  by  brake  service,  but  they 
become  gradually,  and  often  rapidly,  hot  from  the  friction  of  the 
brakes  and  on  long  grades  the  heat  becomes  severe,  but  even  then 
nothing  to  approximate  the  heat  of  a  body  of  vwlten  metal  as  is 
mentioned  in  your  paper.  As  a  matter  of  fact  the  conditions  are 
almost  exactly  reversed  from  those  of  actual  service,  for  In  service 
the  brake  is  applied  cold  and  friction  gradually  heats  the  wheel, 
while  in  this  "  test"  a  great  extreme  of  beat  in  the  shape  of  molten 
metal  is  applied  instantly  and  allowed  to  gradually  cool. 

The  modern  foundry  makes  car  wheels  to  meet  the  requirements 
of  the  service  to  which  they  will  be  subjected,  the  same  as  bridge 


builders  have  their  beams  and  trusses  of  the  requisite  strength  an(! 
electricians  make  their  motors  of  the  necessary  power,  etc. 

We  might  as  well  claim  that  by  overloading  and  breaking  ai: 
engine  that  all  engines  of  that  grade  and  strength  are  faulty  anc 
dangerous  as  to  assume  that  wheels  subjected  to  a  series  of  satis- 
factory tests  approximating  the  actual  requirements  of  service  art 
not  safe  because  one  wbeel  cannot  resist  the  strain  of  molten  meta! 
applied  to  its  rim  in  a  mass  4  inches  deep  and  l}4  inches  wide— an 
amount  of  heat  aod  strain  that  would  not  be  applied  to  the  wheel 
in  actual  service  were  it  to  run  a  hundred  years.  C.  V.  S. 


A  N«w  Bailxoad  Club. 


A  railroad  club  is  l>cing  organized  in  Denver  whose  roeinber- 
ship  will  be  made  up  chiefly  of  persons  connected  with  the 
mechanical  departments  of  the  railroFids  in  that  vicinity.  As 
managers  and  superiutendents  already  have  an  organization 
there,  ttie  new  club  will  do  well  if  it  will  put  itself  in  close  touch 
with  those  officials,  as  co-operation  between  the  officers  of  various 
departments  can  be  thereby  promoted. 


Subjects  to  be  Reported  Upon  at  the  1897  Conventions. 


Besides  the  standing  committees  on  Arliitration,  Sujiervision  of 
Standards,  Triple  Valve  Tests,  Standard  Wheel  and  Track  Gages, 
and  Brake  Shoe  Tests,  the  Master  Car  Builders'  Association  has 
appointed  committees  to  report  on:  1.  Automatic  Couplers.  (To 
advise  what  changes  may  be  desirable  in  the  standard  size  of  Master 
Car  Builders'  automatic  coupler  shank,  and  to  recommend  a 
standard  yoke  or  pocket  strap  for  rear  attachment  to  car.)  2. 
Uncoupling  Arrangements  for  Master  Car  Builders"  Automatic 
Couplers.  (To  consider  whether  a  stand-ird  uncoupling  device  is 
practicable,  and  the  details  thereof,  and  to  recommend  a  device 
which  would  be  applicable  to  the  greatest  number  of  couplers 
possible.)  3.  Loading  Logs,  Poles,  Bark  and  Long  Structural 
Material  on  Cars.  4.  Trains  Parting.  (To  consider  the  extent  and 
causesjof  break-in-two8  with  automatic  coupler8,and  to  suggest  rem- 
edies.) 5.  Passenger  Car  Pedestal  and  Journal  Box  for  Journal, 
4^  inches  by  8  inches.  (To  suggest  designs. )  6.  Speciflcations  and 
(Juarantee  for  Cast-iron  Wheels.  (To  propose  a  revision  of  the  rec- 
ommended practice  and  to  con&ider  therewith  the  form  of  wheel.) 
7.  Air  Brake  and  Signal  Instructions.  (To  confer  with  a  committee 
from  the  Master  Mechanics'  Association  and  propose  a  revision 
of  the  code  adopted  in  1892.)  8.  Freight  Car  Buffers.  (To  report 
ufton  experiments  about  to  be  made  with  [improved  buffers).  9. 
Box-Car  Side  and  End  Doors.  (To  submit  designs  for  adoption.) 

10.  Arch  Bars  and  Column  Bolts  for  Diamond  Trucks.  (To  rec- 
ommend forms  in  detail,  for  cars  of  60,000-pounds  capacity,  and 
to  submit  designs  for  same  for  cars  of  80,000-pound8  capacity). 

11.  Five  individual  reports  on  Designs  for  Steel  Car  Frames. 
Tlie  subjects  for  the  Master  Mechanics'  convention  are  as  fol- 
lows :  1.  Exhaust  Nozzles  and  Stenm  Passages.  (Discussion  of 
the  report  for  1896  is  made  the  first  order  of  business  for  1897. 
Members  are  requested  to  co-operate  with  the  committee  by  ex- 
perimenting upon  it6  conclusions  and  reporting  to  it.)  2.  Coun- 
terbalancing Locomotives.  (To  designate  a  number  of  roads  to 
confirm  or  disprove  the  recommendations  in  the  report  of  1896. ) 
3.  Truck  Swing  Hangers.  (The  proper  angle  for  swing  beam 
hangers  in  locomotive  trucks.)  4.  Locomotive  Grates.  (Fur 
burning  anthracite  coal.)  5.  The  Apprentice  Boy.  (To  recom- 
mend a  course  of  shop  training  for  apprentices,  and  to  make  rec- 
ommendations in  regard  to  their  technical  education.)  6.  Best 
Metal  for  Cylinders,  Valves  and  Valve  Seats.  7.  Boiler  Jackets. 
( Which  is  the  most  economical,  a  boiler- jacket  of  plan- 
ished iron  or  of  common  sheet-iron  or  sheet  steel,  painted  ?)  8. 
Ratios  of  Grate  Area,  Heating  Area  and  Cylinder  Volume.  9. 
Piecework  in  Locomotive  Repair  Shops.  10.  Motors :  Steam,  Air 
and  Electricity.  (In  a  locomotive  repair  shop  what  class  of  work 
can  best  be  performed  by  air  motors,  and  what  is  the  relative 
convenience  and  economy  of  air  motors,  electric  motors  and  steam 
motors  for  such  work?).  11.  Revision  of  Air-Brake  and  Signal 
Instructions.  -;,, 
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A  Few  Facts  and  Opinions  on  the  Design  of  Express  Loco- 
motives. 


The  official  report  of  the  discussion  on  express  locomotives  at 
the  1895  London  meeting  of  the  International  Congress  has  re- 
cently been  published,  and  from  it  we  have  gleaned  the  following 
remarks  by  various  speakers,  some  of  which  are  interesting  be- 
cause of  the  information  conveyed,  while  others  serve  to  show  the 
lack  of  information  on  the  details  of  American  practice  ezistmg 
in  Europe.  ;-,';'' 

Mr.  Atpinall,  in  speaking  of  crank  axles,  said  :  "  I  am  very 
often  asked  by  American  engineers,  how  long  these  crank  axles 
List  ?  I  have  not  given  any  figure  in  the  paper,  and  I  would 
mention  that  a  great  many  erroneous  views  seem  to  exist  on  this 
l>oint.  It  so  happens  that  in  this  country  we  have  to  make  re- 
turns to  our  Board  of  Trade  of  all  axles  which  break  in  service, 
and  not  the  axles  which  are  taken  out  in  the  workshops  by  re  ■  - 
son  of  a  flaw.  The  result  is,  that  a  certain  number  of  figures 
.  exist  at  the  Board  of  Trade  which  show  that  a  certain  number  of 
axles  have  broken  after,  perhaps,  having  run  a  comparatively 
short  time,  and  those  figures  are  published.  As  a  consequence, 
jieople  often  infer  that  the  life  of  a  crank  axle  is  very  short.  This 
is  (juite  a  mistake.  It  is  shorter  than  people  would  like,  no  doubt, 
but  we  have  manj'  axles  running  400.000  miles.  I  have  had  a 
number  which  have  run  up  to  6i;0,000  miles,  which  were  taken 
out  when  the  engines  were  rebuilt,  and,  had  it  not  been  that  they 
were  of  an  old  pattern,  would  have  been  good  for  further  service. 
U  is,  I  think,  desirable  to  lay  stress  upon  this  point,  because  our 
Board  of  Trade,  and  others  who  write  in  some  of  the  technical 
journals,  have  an  idea  that  when  axles  have  run.  say  200,000 
miles,  they  ought  to  be  taken  out  and  condemned.' 

In  discussing  counterbalancing.  Mr.  Webb,  of  the  London  & 
Northwestern,  was  asked  for  his  rule  for  determining  the  weight 
of  the  balances,  and  replied  as  follows:  "  In  the  case  of  non-com- 
|K)und  engines  we  put  weights  in  the  driving  wheels  equal  to  half 
the  weight  of  the  reciprocating  parts,  plus  the  whole  of  the  weight 
of  the  revolving  parts.  In  our  compound  engines,  for  the  high- 
pressure  wheels,  we  use  the  same  rule  as  above,  but  in  the  low- 
pressure  wheels  we  put  weights  equal  to  the  whole  of  the  revolv- 
ing and  reciprocating  parts  combined,  and  we  find  that  this  prac 
tice  gives  very  satisfactory  results  in  the  steadiness  of  the  engine. 
The  weights  so  obtained  are  not  excessive." 
On  the  subject  of  the  use  of  leading  trucks,  ilr.  Worsdell,  of  the 
Northeastern  Railway,  gave  the  practice  of  his  road  as  follows : 
"  We  use  the  bogie  principle  entirely  for  our  express  engines  now, 
because  I  found  out  in  actual  practice  that  it  gives  the  drivers 
very  much  greater  confidence  in  running  if  thoy  have  a  four- 
wheeled  truck  in  front.  Unfortunately,  the  North  Eastern  Rail- 
way has  a  number  of  curves,  and  most  of  our  maic-line  stations 
are  on  curves,  and  it  is  a  very  difficult  matter  to  start  away  from 
these  stations,  especially  at  Newcastle,  where  we  have  a  reverse 
curve  to  contend  with,  and  I  am  very  strongly  in  favor  of  the 
l>ogie  principle  for  express  engines.  The  express  engines  on  the 
North  Eastern  Railway  run  at  very  high  rates  of  speed  with  some 
of  the  trains,  and  whereas  I  found  that  with  the  same  class  of 
train  with  an  express  train  having  a  single  pair  of  wheels  in 
front  our  men  were  in  the  habit  of  losing  time,  I  also  found  out 
from  the  men  themselves  that  they  did  not  like  to  run  at  a  high 
rate  of  speed  owing  to  havinga  single  pair  of  wheels  only  in  front.'" 
On  the  same  subject,  Mr.  Baudry,  of  the  Paris-Lyons-Mediter- 
ranean  Railway,  said  :  "  Formerly  our  express  locomotives  used 
to  have  no  leading  bogie,  but  we  cannot  well  compare  them  with 
our  present  engines  because  the  patterns  are  by  no  means  similar. 
In  our  new  engines  the  weight  is  more  concentrated  toward  the 
middle,  and  on  the  other  hand  their  wheel  base  is  longer.  They  are 
also  much  easier  on  the  road,  but  this  improvement  cannot  be 
attributed  to  the  use  of  a  bogie.  In  order  to  test  the  effect  of  a 
bogie,  the  two  first  locomotives  of  this  pattern  were  built  one  with 
a  bogie  and  the  other  with  a  simple  carrying  axle,  but  otherwise 
exactly  similar.  I  must  confess  that  the  engine  without  a  Iwgie 
was  at  least  as  easy  upon  the  road  as  the  one  with  a  bogie,  besides 
being  a  little  lighter  and  simpler  in  construction.    Nevertheless, 


I  myself  declared  in  favor  of  the  bogie  and  my  company  is  of  the 
same  way  of  thinking.  Indeed,  it  seems  indubitable  that  the 
bogie  is  safer. 

In  reply  to  a  question  about  balanced  valves,  Mr.  Worsdell 
said  :  "  I  do  not  think  we  have  bad  sufficient  experience  upon 
our  North  Eastern  line  to  give  you  any  valuable  information  at 
present  upon  the  subject  of  the  balanced  slide  valve.  We  are  ex- 
perimenting with  balanced  valves,  and  I  am  now  building  10  en- 
gines and  putting  on  the  piston  valve  to  engines,  but  that  has 
b>en  done  so  very  recently  and  the  engines  have  been  working 
for  so  few  months  that  we  would  rather  not  say  anything  about 
them  on  this  occasion.  I  might  just  mention  with  regard  to  the 
piston  valve  that  although  we  have  only  had  some  six  months' 
experience  in  the  working  of  these  engines,  yet  I  have  put  these 
five  engine-!  working  in  express  trains  against  10  engines  of  a 
similar  class  and  the  consumption  of  fuel  in  the  last  six  months 
has  effected  something  like  10  per  cent,  saving  :  but  whether  that 
will  be  carried  out  in  the  whole  12  months'  running  is  yet  to  be 
seen." 

At  the  close  of  the  discussion  on  slide  valves  the  President  made 
a  remark  that  will  read  strangelv  to  our  readers  in  view  of  the 
widespread  use  of  balanced  valves  here.  He  said  :  '•  I  think  we 
all  agree  that  if  a  simple  and  practical  method  can  be  found  of 
applying  balanced  slide  valves  we  shall  not  refuse  to  try  them  on 
our  engines.  All  that  is  required  is  to  find  a  simple  and  cheap 
method  which  will  not  complicate  the  machinery,  and  not  be 
extravagant  to  maintain." 

Mr.  Ely.  of  the  Pennsylvania  Railroad,  being  called  upon, 
made  this  statement  of  the  practice  on  his  road  :  "  It  is  our  prac- 
tice to  build  our  express  locomotives  with  bogies.  Usually  these 
locomotives  have  two  pairs  of  drivers  and  a  four-wheeled  bogie, 
making  eight  wheels  in  all.  On  the  portions  of  our  lines  where 
the  passenger  trains  are  not  frequent  and  the  trains  are  very 
heavy,  we  use,  to  some  extent,  locomotives  with  three  pairs  of 
drivers,  making  what  we  term  a  ten-wheeled  locomotive.  But 
we  do  not  approve  of  this  practice  for  general  express  service. 
We  believe  that  the  work  to  be  done,  taken  in  connection  with 
the  allowable  weight  upon  each  pair  of  drivers,  should  suggest 
the  design.  For  light  trains  locomotives  with  a  single  pair  of 
drivers  should  be  prepared  if  the  weight  on  the  drivers  is  not  ex- 
cessive ;  we  have  no  such  locomotives.  For  heavier  trains  two 
pairs  of  drivers;  for  still  heavier,  three  p>airs  should  be  used,  and 
S)  on,  always  keeping  the  weight  on  each  pair  within  the  pre- 
scribed limits.  We  think  that  every  pair  of  drivers  adds  compli- 
citions  of  machinery  and  friction.  For  a  number  of  yeai»,_^ 
especially  since  pressures  up  to  200  pounds  have  been  in  vogue 
(on  some  locomotives  we  carry  210  pounds  pressure),  we  have 
felt  that  the  Belpaire  principle  secures  to  us  perfectly  safe  and 
reliable  b^/ilers.  It  is  a  straightforward  construction  ;  all  the 
bolts,  etc.,  are  at  right  angles;  and  wbile  with  it  as  large  a 
heating  surface  cannot  as  well  be  obtained  as  by  some  other 
forms,  we  have  found  them  on  the  whole  very  satisfactory. 
As  to  the  question  of  speed,  very  little  can  be  said  that  is  new. 
Unfortunately  the  builders  of  locomotives  thirty  or  forty  years 
ago  did  not  have  track  upon  which  they  could  safely  speed  them 
— else,  I  am  afraid,  our  present  records  would  not  seem  so  re- 
markable. I  believe  that  the  locomotive  of  30  years  ago  would 
probably  travel  as  fast  as  the  locomotive  of  1895,  so  far  as  the 
principle  of  construction  is  concerned.  It  is  possible  for  any 
railroad  that  has  a  sufficiently  good  roadbed  to  make  almost 
any  speed  that  is  desired ;  but  there  is  an  economical  limit 
which  should  not  be  exceeded." 

The  President  asked  Mr.  Ely  if  he  would  tell  them  about  cer- 
tain express  trains  of  which  he  had  been  speaking  in  private 
shortly  before,  and  Mr.  Ely  in  reply  said:  "  We  have  a  class  of 
trains  in  America  that  are  called  '  newspaper  trains.'  They  are 
leased  or  hired  by  the  great  metropolitan  dailies  to  carry  the  early 

morning  papers  to  seaside  resorts,  and  the  train  which  I  spoke  to 
you  about  made  a  run  of  58,*g  miles  in  45}  minutes.  That  was 
without  any  special  preparation.  I  mean  to  say  the  locomotive 
was  one  of  those  used  in  regular  service  on  these  trains.  The 
average  speed  is  between  76  and  77  miles  an  hour  for  the  whole 
distance." 
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he  United  States  Armored  Cruiser  "Brooklyn.' 


On  Aug.  27,  Ihe  United  States  armored  cruiser  Brooklyn  un- 
ilerwent  a  very  successful  trial  trip  off  the  Massachusetts  coast, 
ileveloping  an  average  speed  of  21.9117  knots  per  hour  over  the 
,ntire  course  of  83  miles  and  reaching  a  maximum  of  22.90  knots, 
which  was  maintained  for  some  miles.  By  this  performance  the 
vessel  takes  a  position  at  the  head  of  her  class  among  the  navies 
(if  the  world,  and  also  earns  a  premium  of  $350,000  for  her 
builders,  the  Wm.  Cramps  &  Sons'  Ship  and  Engine  Company,  of 
I'hiladelphia.  It  is  to  be  noted  that  during  the  trial  trip  the 
machinery  worked  so  well  that  no  heating  or  cutting  of  bearings 
took  place. 

In  the  full-page  engraving  accompanymg  this  article  we  give  a 
view  of  the  vessel  taken  during  the  trial  trip,  and  in  Fig.  2  we 
show  two  half  cross-sections  through  the  encine  rooms.  The 
jpngth  of  the  cruiser  on  the  load  water  line  is  400.5  feet,  the  ex- 
treme beam  64.68  feet,  mean  normal  draft  24  feet,  normal  dis- 
placement 9,271  tons,  displacement  on  trial  8,150  tons.  The  in- 
dicated horse-power  of  the  engines  is  placed  at  16,000,  the  nor- 
mal coal  capacity  900  tons  and  the  total  coal  capacity  1,753  tons. 
The  contract  called  for  a  speed  of  at  least  20  knots  with  a  pre- 
mium of  $50,000  for  each  one-quarter  knot  in  excess  of  that  figure. 

The  boat  is  propelled  by  two  screws,  each  driven  by  two  triple- 
expansion  engines,  making  four  engines  in  all.  each  placed  in  a 
separate  water-tight  compartment.  The  object  of  this  division 
of  the  propelling  power  into  four  units,  is  to  provide  for  a  re- 
duced engine  power  for  ordinary  cruising  with  more  economy 
than  is  possible  when  running  large  engines  at  half  power.  For 
such  cruising  the  forward  engines  will  be  disconnected  at  shaft 
couplings  provided  for  the  purpose,  and  the  two  after-en- 
gmes  will  turn  the  screws.  They  will  then  work  with  practi- 
cally full  power  and  consequently  with  economy.  Each  engine 
has  a  high-pre<isure  cylinder  32  inches  in  diameter,  one  inter- 
mediate 47  inches  and  one  low-pressure  cylinder  72  inches  in 
diameter.    The  stroke  of  all  pistons  is  42  inches. 

The  engines  were  calculated  to  make  129  revolutions  per  min- 
ute when  generating  16,000  horse-power.  The  engines  are  placed 
in  the  boat  with  the  high-pressure  cylinders  forward.  The  main 
valves  are  all  of  the  piston  type,  there  being  one  for  the  high- 
pressure,  two  for  the  intermediate,  and  two  for  the  low-pressure 
cylinder.  The  intermediate  and  low-pressure  cylinders  are  steam- 
jicketed.  The  engine  frames  are  of  cast  steel  and  of  the  inverted 
y  form.    The  bed  plates  are  also  of  cast  steel  and  are  supported 


on  wrought-steel  keelson  plates.  The  crank  shafts  are  each  in 
three  sections.  All  shafting  is  hollow.  The  after-«ection  of  each 
propeller  shaft  is  of  nickel  steel.  17  inches  in  diameter,  with  a 
11-inch  hole  through  it,  except  at  the  propeller  fit,  where  the 
thickness  of  metal  is  nowhere  less  than  4  inches.  The  thrust 
shafts  are  of  mild  steel,  16$  inches  diameter,  with  a  7-i-inch 
hole  through  them.  There  is  one  condenser  for  each  engine,  with 
a  cooling  surface  of  about  5,681  square  feet.  The  main  circu- 
lating pumps  are  of  the  centrifugal  type,  one  for  each  condenser. 
The  air  pumps  are  independent,  double-acting,  horizontal,  two 
for  each  engine.  In  each  after  engine  room  there  is  an  auxiliary 
condenser  of  sufficient  capacity  for  one-half  of  the  auxiliary  ma- 
chinery. 

The  steam  is  supplied  by  five  double-ended  main  boilers  and 
two  single-ended  boilers  (used  either  as  main  or  auxiliary  boilers) 
of  the  horizontal-return  fire-tube  type.  They  are  16  feet  3  inches 
outside  diameter  and  four  of  the  double-ended  boilers  are  18  feet 
long,  the  fifth  19  feet  Hi  inches  long,  while  the  two  single-ended 
boilers  are  each  9  feet  4^  inches  long.  The  boiler  pressure  car- 
ried is  160  pounds.  The  boilers  are  arranged  in  three  water-tight 
compartments.  The  total  grate  area  is  1.016  square  feet,  and  the 
total  heating  surface  33,353  square  feet. 

The  forced  draft  is  on  the  closed  stokehold  system,  and  the  air 
is  furnished  by  two^Sturtevant  blowers  for  each  fireroom.  Blake 
pumps  are  used  for  nearly  all  «*ater-pumping  purposes  through- 
out the  ship  except  at  the  evaporators,  where  Davidson  pumps 
are  installed. 

The  hull  of  the  vessel  is  of  steel,  not  sheathed,  with  a  double  bot- 
tom and  close  water-tight  subdivision,  carried  up  to  about  12  feet 
above  the  water  line.  The  arrangement  of  decks  above  water 
provides  an  unusual  freeboard  and  berthing  accommodations.  It 
will  be  noticed  from  the  full-page  engraving  that  there  is  one 
more  deck  forward  than  aft.  There  are  two  military  masts  with 
fighting  tops.  The  boats  are  stowed  clear  of  the  blast  of  the  guns, 
but  two  life  boats  are  so  carried  that  they  may  be  readily  lowered 
under  all  conditions  of  weather. 

The  hull  is  protected  by  means  of  a  steel  protective  deck  worked 
from  stem  to  stern  and  supported  by  heavj-  beams.  The  edges  of 
this  deck,  amidships,  are  5  feet  6  inches  below  the  24-foot  water- 
line,  the  top  of  the  deck  rising  to  this  water  line  at  the  center  of 
the  vessel.  On  the  slopes  over  the  machinery  and  boilers  the 
deck  is  6  inches  thick;  on  the  horizontal  portions  it  is  3  inches 
thick;  forward  and  abaft  the  machinery  and  boilers,  to  stem  and 
to  stem,  the  deck  is  at  the  thinnest  part  not  less  than  2^  inches 


Fig.  3.-U.  S.  Sloop-of-War  Brooklyn-Built  1858. 
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Fig.  2. -Sections  of  the  United  States  Armored  Cruiser  Brooklyn. 
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Fig.  4.— Section  of  the  U.  S.  Sloop-of-War  Brooldyni  Built  in  1858. 
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in  thickness.  Below  this  deck  are  p'aced  the  propelling  machini 
ery,  steering  gtrar,  magazines,  shell  rooms,  and  all  that  is  ordi- 
narily styled  "the  vitals  of  a  warship."  .•^. 

Protection  of  the  hull  from  injury  to  the  water-line  region  is 
'•fforded  by  means  of  an  armor  belt  3  inches  in  thickness,  ex- 
tending the  length  of  the  machinery  and  boiler  space,  and  in 
depth  from  4  feet  above  the  24-foot  water-hne  to  4  feet  3  inches 
below  it.  On  the  inside  of  this  armor  belt  and  skin  plating  is  a 
backing  of  cellulose  3^  feet  thick,  extending  the  whole  length  of 
the  vessel  and  from  the  armor  deck  to  the  berth  deck. 

C!oal  is  carried  above  the  armor  deck  for  a  length  corresponding 
to  the  inner  bottom,  this  space  between  the  armor  deck  and  the 
deck  above  being  subdivided  by  water-tight  bulkheads  into  38  coal- 
bunkers,  exclusive  of  cofferdam  and  passages.  The  space  for- 
ward and  abaft  these  bunkers  is  subdivided  for  stores. 

A  conning-tower  8  inches  in  thickness  stands  in  a  commanding 
position,  having  a  tube  to  the  protective  deck  5  inches  in  thick- 
ness for  the  protection  of  speaking-tubes,  bell  wires,  etc. 

The  battery  of  the  vessel  comprises  eight  8-inch  B.  L.  R.  of  35 
calibers,  twelve  ."i-inch  B.  L.  R.  rapid-fire  guns,  twelve  6-pounder 
rapid-fire  guns,  four  1-pounder  rapid-fire  guns,  and  four  machine 
guns.  The  8-inch  guns  are  mounted  in  four  barbette  turrets^ 
placed  one  forward  and  one  aft  on  the  center  line  of  vessel,  and 
one  on  either  side  amidships.  The  guns  in  the  turrets  on  the 
center  line  of  the  ship  have  a  train  of  310  degrees;  those  in  the 
side  turrets  fire  from  right  ahead  to  right  astern  or  train  through 
an  arc  of  180  degrees  each,  and  it  was  partly  to  obtain  this  desir- 
able feature  that  the  sides  of  the  hull  were  given  the  "tumble 
home"  so  noticeable  in  Fig.  2.  Thus  six  8-inch  guns  can  be 
trained  simultaneously  in  any  desired  direction.  The  centers  of 
the  side  turrets  are  distant  from  the  center  line  of  the  vessel  about 
23  feet.  The  armor  forming  the  barbettes,  which  will  protect 
the  carriages,  platforms  and  turret  machinery  are  8  inches  m 
thickness  for  a  portion  at  least  equivalent  to  the  train  of  the  guns 
of  the  respective  turrets,  the  remaining  portions  being  reduced  to 
4  inches  in  thickness.  Under  the  turrets  there  will  be  placed  3- 
inch  armor  supporting  tubes  which  will  also  protect  the  ammu- 
nition hoist.    The  armor  of  the  turrets  is  5^  inches  in  thickness. 

The  5-inch  guns  are  protected  by  fixed  segmental  shields  5 
inches  in  thickness.  The  crews  of  these  guns  are  further  pro. 
tected  from  explosive  shells  by  splinter  bulkheads  1^  inches  in 
thickness,  Protection  is  afforded  the  smaller  guns  by  shields  and 
extra  side  plating. 

The  forward  and  starboard  turrets  of  the  ship  are  operated  by 
electricity,  and  the  port  and  aft  turrets  by  steam.  As  this  is  the 
first  time  that  electricity  has  been  used  for  this  purpose  in  the 
United  States  Navy,  the  operation  of  the  electric  machinery  for 
the  turrets  will  be  watched  with  interest. 

The  torpedo  outfit  consists  of  five  torpedo  tubes,  one  in  the  bow 
and  two  on  each  side,  six  Whitehead  torpedoes  and  a  suitable 
allowance  of  gun-cotton  for  mines  and  miscellaneous  purposes. 

Distilling  apparatus  and  evaporators  supply  fresh  water,  the 
capacity  of  the  evaporating  plant  being  10,000  gallons  per  day.  A 
one-ton  Allen  ice  machine  is  also  installed  on  the  boat. 

Tlie  electric  current  for  lighting  is  supplied  by  three  dynamos, 
and  a  fourth  supplies  the  current  for  operating  the  turrets.  The 
steam  steering  gear  is  novel  in  that  it  is  electrically  controlled, 
that  is,  the  connections  to  the  steam  steering  engines  from  the 
conning-tower  are  electrical,  not  mechanical. 

The  ship  will  have  a  radius  of  action  at  full  speed  of  1 ,758  knots, 
and  a  radius  of  action  at  10  knots  of  6,088  knots.  The  comple- 
ment of  oflScers  and  men  will  be  561  persons. 

The  many  steps  in  the  advancement  of  marine  engineering  and 
naval  construction  have  followed  each  other  so  closely  in  the  last 
few  decades  that  few  of  us  stop  to  think  of  how  much  bas  been 
accomplished  in  a  short  time.  To  illustrate  the  rapidity  of  this 
progress  we  have  reproduced,  in  Figs.  3  and  4,  a  photograph  and 
cross-section  of  the  old  United  States  sloop-of-war  Brooklyn,  these 
engravings  being  on  the  same  scale  as  those  of  the  new  Brooklyn. 
In  Fig.  2  the  engines  are  shown  as  they  appear  looking  aft,  but 
we  have  added  in  dotted  lines  the  amidship  turrets,  guns,  etc., 
also  the  amidship  section  to  make  possible  a  comparison  with  Fig. 


4.  A  correct  idea  is  therefore  obtained  as  to  the  relative  size  of  the 
two  boats,  and  their  cross-sections  also  give  a  somewhat  imperfect 
idea  of  the  difference  in  the  magnitude  of  the  propelling  machin- 
ery. In  comparing  the  two  cross-sections  the  reader  has  to  bear 
in  mind  that  there  are  twice  as  many  engines  on  the  new 
Brooklyn,  as  seen  in  Fig.  2  ;  there  are  also  seven  boilers  on  the 
new,  as  against  three  on  the  old,  to  say  nothing  of  electric-light- 
ing plants,  refrigerating  and  evaporating  machinery,  turret-turn- 
ing engines,  hydraulic  machinery,  steam  steering  apparatus,  etc., 
etc.,  none  of  which  were  to  be  found  on  lioard  men-of-war  built 
40  years  ago. 

The  old  Broofc/j/n  was  built  in  ia58,  and  cost  $417,921.  It  had 
auxiliary  steam  power  in  the  shape  of  a  double  horizontal  engine 
driving  a  single  screw.  The  steam  cylinders  were  61  inches  in 
diameter  and  33  inches  stroke.  Tbe  principal  dimensions  were  as 
follows  :  Length  between  perpandiculars,  233  feet  4  inches  ; 
breadth,  43  feet  ;  mean  draft,  19  feet  6  inches  ;  displacement, 
8,000  tons  ;  indicated  horse-power,  1,116  ;  speed,  10  knots  ;  coal 
capacity,  300  tons.  Complement:  Officers,  33;  men,  268;  total,  291. 

Afteramoetcreditablecareer  the  boat  was  sold  in  1891  for$13,128 

A  brief  study  of  the  two  sets  of  engravings  accompanying  this 
.  article  will  not  only  impress  upon  any  thoughtful  person  the 
great  changes  introduced  in  less  than  40  years  into  naval  warfare 
by  modern  guns  and  armor  and  by  the  use  of  steam  for  the  pro- 
pelling power,  but  ought  to  convince  every  reader  in  an  equally 
impressive  manner  of  the  reliance  which  must  be  placed  upon  the 
engineer  ofScers  in  designing,  building  and  operating  these  mod- 
ern vessels.  The  engineer,  though  at  present  not  accorded  his 
proper  status  in  official  circles,  is  the  leading  spirit  in  all  this 
work.  Without  him  such  marvelous  vessels  could  not  be  built,  and 
if  built  could  not  be  operated  for  a  single  day. 

We  are  indebted  to  Commodore  Melville,  Chief  of  the  Bureau  of 
Steam  Engineering,  U.  S.  N.;  Commodore  Hichborn, Chief  of  the 
Bureau  of  Construction,  U.  S.  N.,  and  Mr.  W.  H.  Ross,  of  Phila- 
delphia, for  the  drawings  and  photographs  from  which  our  en- 
gravings were  made. 
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V  FREIGHT  TRUCKS— (CONTINUED). 

To  relieve  the  body  of  the  car  from  shocks  due  to  running  over 
rough  places  in  the  track,  springs  are  introduced  between  the 
spring-plank  and  the  truck  bolster.  Steel  springs,  both  of  the 
coil  and  the  elliptic  pattern,  are  used  for  this  purpose  ;  the  use  of 
the  latter  is,  however,  almost  entirely  confined  to  live  stock  and 
other  cars  on  which  it  is  desired  to  obtain  a  more  than  usually  easy 
motion.  The  bolster  springs  are  placed  as  nearly  as  possible  on 
the  line  of  the  archbars,  so  as  to  relieve  the  spring-plank  of 
undue  strains,  and  they  are  kept  in  place  by  being  set  in  pockets 
which  in  their  turn  are  fastened  to  either  spring-plank  or  truck- 
bolster,  or  merely  rest  on  the  former,  dowels  or  lugs  being  pro- 
vided to  prevent  their  displacement. 

Spiral  springs  are  usually  arranged  in  groups,  varying  in  num- 
ber from  three  to  six,  or  even  more  springs  to  each  group,  four 
being  the  usual  number  for  modern  cars.  The  springs  are  of 
such  capacity  that  they  are  slightly  compressed  with  the  weight 
of  the  car  body  empty,  and  the  total  ca(.iacity  is  somewhat  in  ex- 
cess over  the  pressure  that  can  be  brought  to  bear  on  each  spring 
when  the  car  is  fully  loaded.  Single  coil  springs  are  generally 
used  for  each  member  of  the  group  and  the  diameter  of  the  steel 
from  which  they  are  made  varies  from  t  to  H  inches,  1  inch 
being  the  usual  size.  Springs  made  from  steel,  the  section  of 
which  is  not  a  circle,  are  used  somewhat,  but  very  little  on  re- 
cently built  cars.  The  diameter  of  the  bolster  springs  usually 
runs  from  5  to  6  inches  and  their  length  from  6  to  7  inches,  where 
four  spring  are  used  to  each  group. 

With  the  modern  large  cars,  the  load  which  can  be  carried  is 
about  twice  the  weight  of  the  car  or  over  three  times  the  weight 
of  the  body  alone,  and  the  compression  of  the  springs  is  there- 
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fere  considerable  when  the  car  is  loaded,   if   the  spring  is  light 
enough  to  give  an  easy  motion  when  the  car  is  empty. 

To  obtain  a  spring  which  has  a  minimum  resistance  under  a 
light  weight  and  a  much  larger  one  under  a  heavy  load,  two  coils 
can  be  used  for  each  member  of  the  'group,  the  inner  coil  being 
made  shorter  than  the  outer  one,  so  that  it  will  not  be  under  any 
strain  until  the  outer  coil  has  been  compressed  a  certam  amount. 


t^s;;x;;^v;;;^v.';.i         C 


say  sligtitly  over  the  compression  due  to  the  weight  of  the   car 
body  alone. 
Such  a  spring  is  shown  in  Fig.  42,  where  A  A  are  the  outer 


coils,  6  inches  in  diameter  and  6  inches  long,  made  of  1-inch 
diameter  steel  wire ;  there  are  4  spiings  to  a  group,  which  are 
held  in  place  by  the  two  malleable  iron  or  pressed  steel  plates,  B 
and  C,  which  are  fastened  together  by  the  bolts  and  nuts,  D  D. 
The  inner  coils,  ££,  are  3J  inches  in  diameter  and  .5f  inches 
long,  made  of  }i -inch  steel,  and  held  between  the  lower  spring 
plate,  C,  and  cap,  F,  by  means  of  the  bolt,  O.  As  will  be  seen, 
this  spring  will  be  compressed  against  the  resistance  of  the  outer 
coil  alone  until  the  cap  F strikes  the  upper  spring-plate  B,  when 
the  inner  coil  comes  into  action,  as  well  as  the  outer  one.  increas- 
ing the  resistance  of  the  spring  about  double.  In  designing  a 
spring  like  this,  care  must  be  taken  that  the  bolts  D  and  O  are 
short  enough  so  that  they  will  not  interfere  with  the  spring  being 
being  compressed  to  its  full  cap&city. 

TRUCK  BOl£TERS. 

Until  very  recently,  wood  was  almost  the  only  material 
used  for  truck  bolsters  of  freight  cars,  but  with  the  extensive 
introdu(;tion  of  iron  in  car  construction,  it  has  almost  super- 
seded wood  for  this  purpose,  at  least  on  a  number  of  large 
roads.  Iron  was  first  introduced  into  truck  bolsters  in  the  shape 
of  plates  inserted  into  the  bolster,  or  bolted  between  the  several 
parts  into  which  it  was  cut,  forming  the  so-called  sandwiched  or 
composite  bolster,  one  great  objection  to  which  is  that  the  wood 
shrinks  and  leaves  the  bolts  loose,  thereby  making  the  bolster 
weaker  perhaps  than  one  of  all  wood.      More  recently  archte  of 
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flat  bare,  steel  caetings  and  pressed  steel  have  been  used  respect- 
ively for  truck  bolsters;  and  these  will  be  described  individually. 

There  is  more  or  less  diversity  in  the  details  of  wooden  truck 
••olsters.  the  cross  section  being  the  same  onhardlyany  tworoads, 
some  using  one  solid  piece  of  wood,  some  two  pieces  bolted  to- 
gether, and  others  again  introduciog  flat  plates,  channel  bars  or 
I-beams,  those  without  any  iron  stiflFenere  being  trussed  by  rods, 
Figs.  43,  44  and  45  show  a  good  form  of  the  latter,  which  will  fit 
the  truck  frame  illustrated  in  the  last  issue.  The  bolster  AA  is 
made  of  oak.  Si  by  13  inches  in  section,  and  is  cut  down  to  6i 
inches  deep  at  the  ends,  where  it  projects  through  between  the 
arch  bars  md  column  guiides.  It  is  trussed  by  means  of  truas- 
rods  BB,  li  inches  in  diameter^  with  the  ends  enlarged  to  1|  inches. 
The  rods  are  bent  to  shape  and  then  inserted  in  place  through 
slots  cut  in  the  bottom  of  the  bolster,  which  are  filled  up  by  pieces 
of  wood,  after  the  rods  are  in  place.  On  the  lower  side  of  the 
liolster  the  ro<ls  pass  under  cast-iron  posts  CC,  about  4  inches 
high,  two  to  each  rod;  the  ends  of  the  rods  pass  through  washers 
DD,  which  cover  the  ends  of  the  bolster  and  take  both  rods. 
These  washere  are  made  of  either  cast  or  malleable  iron  or  pressed 
steel. 

To  each  side  of  the  bolster  at  each  end  are  bolted  the  bobter 
guide  blocks  EE,  by  means  of  three  f -inch  bolts,  passing  through 
the  bolster  and  having  double  nuts.  The  bolster  is  gained  out  to 
receive  the  raised  part  of  this  casting,  the  correspondmg  de- 
pressed part  working  over  the  column  guide  bar,  and  keeping  the 
bolster  from  moving  laterally. 

The  truck  center  plate  FF  is  boiled  to  the  bolster  by  means  of 
four  j-inch  bolts,  and  is  provided  with  lugs  or  dowels  and  some- 


times with  flanges  on  its  side  to  prevent  its  displacement  and  to 
relieve  the  bolts. 

Different  styles  of  center  plates  are  in  use  which  were  explained, 
under  the  head  of  body  bolsters. 

The  side  bearings  GG  are  made  of  proper  height  to  allow  a 
space  of  from  i  to  4  inch  between  the  body  and  truck  side 
bearings  when  the  car  is  empty  and  on  a  straight  track,  and 
are  fastened  to  the  bolster  by  means  of  two  finch  bolts.  Other 
styles  of  side  bearings  are  in  use,  which  have  already  been  de- 
scribed under  the  head  of  body  bolsters. 

In  Figs.  46  and  47  is  shown  a  truck  bolster  made  of  bars  of  flat 
iron  bent  to  form  a  truss.  A  and  B  are  the  upper  and  lower  bars, 
made  of  i  and  f-inch  iron  respectively,  each  being  12  inches 
wide.  The  bars  are  bent  as  shown,  and  are  tied  together  by  i- 
inch  bolts  passing  through  malleable  iron  distance  pieces  C,  Dand 
E;  some  of  these  boltu  are  also  utilized  to  hold  the  centreplate  and 
side- bearings.  The  lower  bar  is  upset  on  the  ende.  forming  lugs 
for  the  upper  bar  to  bear  against.  There  is  considerable  strain  on 
the  bolts  in  this  construction,  and  it  has  been  found  necessary  to 
make  the  fit  in  the  holes  a  good  one  to  prevent  their  breaking. 
The  two  bolts  in  the  outer  ends  should  be  turned  and  driven  in. 

The  ends  of  the  bolster  are  provided  with  malleable  castings 
FF,  paving  flanges  which  guide  the  bolster  in  its  vertical  motion 
on  the  bolster  column,  and  also  have  pockets  on  their  lower  sides 
for  the  bolster  springs  to  rest  in.  Side  bearings  GG  and  center 
H  are  provided  as  usual. 

Cast  steel  is  used  to  some  extent  for  truck  bolsters,  and  the  croes- 
sections  having  the  maximum  strength  for  the  minimum  weight 
are  adopted,  which  are  the  chaDnel  bar  and  the  I-beam  sectioDB, 
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Figs.  48  and  49  showing  one  of  the  latter  kind,  the  section  being 
shown  it  A.  The  spring  pocketo  DD  and  guides  for  the  column 
bars  EE  are  cast  in  one  piece  with  the  bolster  and  the  center 
plate  F  and  side  bearings  GG  are  sometimes  also  made  part  of 
the  same  casting,  although  usually  they  are  boiled  on,  so  that 
their  height  may  be  adjusted  when  it  is  necessary  to  change  the 
height  of  the  car.  The  center  plate  shown  has  a  hub  on  the 
bottom,  around  the  center-pin  hole,  which  rests  in  a  correspond- 
ing recess  in  the  bolster,  and  thereby  relieves  the  bolts  of  con- 
siderable strain. 

The  bolster  shown  in  Figs.  30,  51  and  52  is  made  entirely  of 
pressed  steel,  riveted  together  by  )-inch  rivets.  The  two  sides 
AA  are  pressed  in  the  shape  of  channels  and  are  connected  by 
means  of  center  bracts  .6 and  C,  and  end  braces  DD  and  EE.  The 
bolster  guide  blocks  FF  are  also  made  of  pressed  steel  and 
rivetetl  in  place.  A  spring  plate  OO  is  riveted  on  the  lower  side 
of  each  end,  where  it  rests  on  the  bolster  springs.  Side  bearings 
//  H  and  center  plate  I  of  pressed  steel  are  also  riveted  on  and 
assist  to  tie  together  the  two  sides  of  the  bolster. 
{To  l>e  Cmihnncd.) 


The  Effect  of  High  Bates  of  Combustion  Upon  the  EflBciency 
of  Locomotive  Boilers."* 


mined  oue  must  be  i;iven  a  constant  value.    In  the  tests  describee: . 
action  along  the  heating  surface  was  maintained  constant,   whi. 
conditions  at  the  grate  were  varied. 

As  a  preliminary  step,  a  number  of  tests  were  outlined  in  wbic  , 
the  total  weight  of  fuel  fired  was  to  be  constant  throughout  tli 
seriex,  while  the  rate  of  combustion  was  to  be  made  different  fo- 
each  test  by  changing  the  area  of  grate.  It  is  evident  that  if  tlv 
action  at  the  grate  were  equally  eflicient  during  the  several  tests— 
that  is,  for  different  rates  of  combustion— this  provision  woul.; 
cause  the  same  volume  of  heat  to  pass  over  the  heating  surfaces  rii 
the  boiler,  and  hence  would  produce  the  same  evaporation  and  tin 
same  sniokebox  temperature.  If,  on  the  other  hand,  the  combu- 
tion  should  prove  less  efficient  for  any  one  test  than  for  others,  a 
smaller  volume  of  heat  would  sweep  the  heating  surface,  less  water 
would  be  evaporated,  and  the  smokebox  temperature  would  probii 
bly  be  lower. 

The  outline  provided  for  all  observations  usual  in  boiler  testiiit:. 
and,  in  addition  to  these,  for  a  determination  of  the  weight  of  futi 
lost  in  the  form  of  sparks,  and  for  chemical  analyses  of  the  fuel 
used,  of  the  sparks  caught  and  of  the  smokebox  gases.  A  more 
complete  description  of  the  apparatus  used  and  the  njethods  em- 
ployed will  be  found  in  Appendix  I. 

The  first  test  was  run  with  the  locomotive  under  normal  conditions 
The  wholegrate  was  covered  with  fuel,  the  throttle  was  fully  open, 
the  cut-off  approximately  6  inches,  and  the  load  such  as  to  make 
the  speed  2.)  miles  per  hour.  These  conditions  gave  a  rate  of  com  - 
bustion  of  01  pounds  of  coal  per  square  foot  of  grate  per  hour. 


BY   PROF.    W.    F.   M.   OOSS. 

The  experiments  with  which  this  paper  is  concerned  were  carried 
out  a  few  months  ago  in  the  locomotive  laboratory  of  Purdue  Univer- 
sity. They  are  here  presented  by  a  brief  and  very  general  descrip- 
tion of  the  work,  together  with  a  discussion  of  some  of  its  most 
significant  re-sults,  and  by  two  appendices  which  give  the  more 
technical  descriptions.  Appendix  I  dealing  with  the  apparatus  and 
methods  employed,  and  Appendix  II  giving  a  summary  of  all  ob- 
served and  calculated  data. 

The  problem  to  be  studied  by  means  of  the  experiments  will  be 
more  readily  appreciated  if  it  is  remembered  that  the  boiler  of  any 
given  locomotive  is  most  efficient  when  worked  at  the  lowest  power 
practicable;  that,  is  when  the  rate  of  combustion  in  its  firebox 
is  minimum.  For  the  development  of  a  higher  power,  the  rate  of 
combustion  must  be  increased,  and,  as  a  result,  the  efficiency  of  the 
boiler   Is  lowered. 

The  relation  between  the  rate  of  combustiOQ  and  the  weight  of 
water  per  pound  of  coal  for  the  Purdue  locomotive  "  Schenectady," 
while  using  Brazd  block  coal,  is  shown  by  Fig.  l.t  From  this  dia- 
gram it  appears  that  when  coal  is  burned  at  the  rate  of  30  pounds 
per  square  foot  of  grate  per  hour,  eight  pounds  of  water  are  evap. 
porated  for  each  pound  of  coal ;  while  if  the  rate  of  combustion  is 
increased  to  180  pounds  per  foot  of  grate,  the  evaporation  falls  to 
about  five  pounds— a  loss  in  water  evaporated  per  pound  of  coal  of 
nearly  40  per  cent.  This  loss  may  be  due  to  a  failure  of  the  heating 
surfaces  to  absorb  properly  the  increased  volume  of  heat  passins 
over  them,  or  to  the  imperfect  combustion  of  the  fuel  upon  the 
^rate,  or  it  may  be  due  to  a  combination  of  these  causes. 

That  a  portion  of  the  loss  occurs  along  the  heating  surfaces  hardly 
admits  of  question,  since  it  is  well  known  that  any  increase  in  the 
rate  of  combustion  results  in  a  rise  in  the  temperature  of  the 
smokebox  gases;  but  whether,  under  ordinary  conditions,  any  con- 
siderable portion  of  the  loss  shown  by  Fig.  1  is  due  to  imperfect 
combustion,  has  not  been  demonBtrated,:^  and  it  is  this  question  es- 
pecially that  the  present  paper  attempts  to  treat. 

The  Importance  of  the  subject  is  emphasized  by  the  varying 
practice  of  locomotive  designers,  who,  in  some  cases,  have  so  de- 
signed large  boilers  as  to  allow  a  large  grate,  while  in  others  they 
have  been  content  to  use  a  grate  of  moderate  size,  upon  which  they 
have  forced  the  combustion  beyond  limits  which  had  bitbeito  been 
customary. 

it  will  be  seen  that  a  separation  of  the  losses  which  may  occur 
at  the  Brate  from  those  which  take  place  along  the  heating  surface 
could  not  be  accomplished  by  boiler  tests  alone,  because  the  results 
of  such  tests  give  the  combined  effect  of  both  these  losses.  There 
are  two  variables  involved,  and  in  order  that  either  may  be  deter- 


•  From  ft  paper  road  before  tho  New  York  Kailroail  Club  Sept.  17,  1896. 

t  Kite.  1  is  reproduced  from  the  ^roceeitinKs  of  the  Webtcrn  Uailway 
Clnb.  1895. 

t  1  his  question  has  been  very  ably  discussed  by  Mr,  \V.  II,  Marshall  in 
an  editorial  which  app<'ared  in  the  January  (ll«J»  number  of  the  Railwap 
Master  Michanir. 
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In  preparation  for  the  second  test,  one-quarter  of  the  giate  was 
made  non-effective,  or  "deadened"  by  a  covering  of  fire-brick.  The 
exhaust  tip  was  reduced,  so  that,  while  the  engine  was  running  as 
b.-fore  and  using  approximately  the  same  amount  of  steam,  the 
same  total  weight  of  fuel  could  he  burned  on  the  reduced  grate  as 
in  the  first  test  had  been  burned  on  the  whole  grate.  Trial  tests 
were  run  until  it  was  known  that  the  changes  made  would  permit 
the  desired  conditions  to  be  maintained.  The  rate  of  combustioi! 
in  this  test  was  84  pounds  per  square  foot  of  grate  area. 

In  preparation  for  the  the  third  test,  the  grate  surface  was  re 
duced  to  half  it.8  original  area,  and  the  rate  of  combustion  was  in 
creased  to  124  pounds  per  square  foot  of  grate  area;  and  during  the 
fourth  test  only  one-quarter  of  the  original  grate  was  used,  the 
combustion  in  this  case  rising  to  ^1  pounds  per  square  foot  of  grate 
surface. 

It  should  l)e  evident  from  what  precedes  that  the  prescribed  con 
ditions  were  designed  to  make  each  test  a  duplicate  of  every  other 
test,  excepting  in  the  matter  of  grate  area,  this  being  the  one  vari 
able  for  the  series. 

The  coal  used  in  the  several  tests  was  of  uniform  quality,  the 
the  chemleal  analyses  (Appendix  II.)  showing  no  greater  variation 
than  might  occur  in  different  samples  from  a  single  shipment.  The 
maximum  weight  of  coal  fired  per  hour  in  any  test  w^  1,097  and 
the  minimum  was  1,038,  a  difference  of  less  than  50  ponnds  in  more 
than  1.000,  while  the  variation  during  three  of  the  four  tests  does 
not  exceed  1.2  per  cent,  of  the  weight  fired.  All  firing  was 
done  by  one  man,  the  attendants  engaged  in  taking  the 
more  important  observations  were  the  same  for    all   tests,    and 
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all  external  conditions  affecting  the  action  of  the  boiler  were  uni- 
form throughout  the  series. 

The  one  variable  for  the  series— namely,  a  different  rate  of  com- 
bustion, was  secured  by  keeping  constant  the  weight  of  coal  Bred 
and  by  varying  the  area  of  the  gra':e.  There  were  burned  each  hour 
on  each  square  foot  of  effective  grate  surface,  61  pounds  during  the 
first  test,  84  during  the  second,  124  during  the  third  and  241  during 
tbr  fourth.  These  values  more  thanco^er  the^entire  range  of  rates 
usual  in  locomotives. 

Kvidence  of  losses  at  the  grate  with  increased  rates  of  combustion 
is  to  be  found  in  the  record  of  water  evaporatea  per  pound  of  coal, 
nliich,  for  the  several  tests,  is  as  follow.': 

I.  Numberof  teBt 12  3  i 

l.i   Kate  of  combustion ;  pounds  of  coal  per 

foot  of  grate  surface 61         81  121  2*1 

Vl.  Equivalent  evaporation  from   and  at 
212  dcKrees  F'ahr.;  pounds  of  water 

per  pound  of  coal 8.26      7.87  7.52  6  67 

Loss  of  evaporation  in  terms   of   the 
evaporation  for  test  No.  1 1.7  9.0  19.2 

In  consideration  of  all  the  conditions  governing  the  experiments, 
it  would  seem  fair  to  assume  that  the  decrease  of  19  percent,  in  the 
weight  of  water  evaporated,  a  result  which  comes  from  increasing 
the  rate  of  combustion  from  61  to  241,  is  a  loss  which  occurs  wholly 
at  the  grate.* 

The  preceding  paragraph  exhibits  a  measure  of  the  loss  which 
occurred  at  the  grate  of  the  boiler  tested,  when  the  rat«  of  com- 
liiistion  was  in:re.ased  above  61  pounds.  A  large  fraction  of  this 
los~  is  to  be  accounted  for  by  the  escape  of  sparks,  and  it  is  signifi- 
c.int  that,  as  the  sparks  increase  in  volume,  'their  heating  value 
also  increases.    (Item  34.) 

lly  reducing  the  weight  of  sparks  to  an  equivalent  weight  of  coal, 
on  the  basis  of  their  relative  heating  value,  it  is  possible  to  make 
tbc  following  comparison:  :  ,      '    .■  : 

1.    Numberof  Test 1             *  3  4 

l.r    ItAte  of  combustion 64            81  121  211 

II.  Total  pounds  or  coal  per  boar.  1,074  1,078  1.086  l.(i38 

Total  Dounds  of  sparks  per  hour..  .       61.5         95.1  128.6  176  3 
Pounds  of  coal  equivalent  to  spark 

losses  per  iiour 16  77  111  161 

Value  of  spark  losses  in  per  cent, 
of  coal  Bred 1.3  7.2  10  2  15.S 

According  to  popular  judgment,  the  loss  of  heat  by  sparks  has 
always  appeared  small  :  while  the  data  show  that  under  conditions 
n'hich  are  now  common,  it  may  represent  more  than  10  per  cent,  of 
the  fuel  value  of  coal  fired.  It  is  evident,  however,  that  these 
losses  will  in  general  depend  very  much  upon  the  quality  of  coal 
and  it  should  be  noted  that  the  Brazil  block  which  was  used  in  the 
tests  under  consideration  is  quite  friable. 

Without  attempting  a  full  discussion  of  the  analyses  of  the 
smokebox  gases  (Items  37-411,  attention  may  be  directed  to  two  im- 
portant facta.  These  are,  first,  the  large  percentage  of  oxygen  . 
shown,  indicating  a  supply  of  air  greatly  in  excess  of  that  required 
for  combustion;  and,  secondly,  the  absence  of  carbon-monoxide  (CO) 
in  all  excepting  the  last  test. 

All  air  admitted  to  the  furnace  in  excess  of  that  required  for 
•'ombustion  is  heated  from  the  temperature  of  the  atmosphere  to 
that  of  the  smokebox,  and  by  this  process  heat  is  taken  from  the 
furnace.  As  the  data  show  an  increasing  amount  of  air  during  the 
third  and  fourth  tests  of  the  series,  it  would  appear  that  this 
cause  must  have  operated  to  reduce  the  performance  of  the  boiler 
as  the  rate  of  combustion  was  increased. 

The  presence  of  carbon-monoxide  (CO)  in  the  smokebox  gases  is 
accepted  as  proof  of  imperfect  combustion.  This  gas,  as  already 
noted,  occurs  only  in  Test  No.  4.  It  has  long  been  supposed  that 
its  formation  is  due  thick  firing,  and  its  failure  to  burn  after  it  is 
formed  to  deficient  air  supply,  or  to  a  temperature  too  low  to  ig- 
nite it.  Upon  this  theory,  its  presence  in  Test  No.  4,  and  its  absence 
ill  the  other  three,  are  difficult  to  explain. 

In  contradiction  of  the  old  theory,  however,  Herr  R.  Krnstt  has 
recently  shown  that  the  amount  of  this  gas  (CO)  formed  in  the 
combustion  of  carbon  depends  upon  the  temperature  of  the  fire  ; 
that,  as  the  temperature  of  the  fire  is  increased,  a  larger  proportion 
of  the  carbon  is  converted  into  CO,  until  under  very  high  rates  of 
combustion,  or,  more  specifically,  when  the  temperature  of  the  fire 

The  fact  that  the  plan  of  the  tests  did  not  allow  the  boiler  to  develop 
t lie  same  power  durinK  all  tests,  may  give  rise  to  a  question  concerning 
•  lie  accuracy  of  this  statement;  it  may  be  said  that  a  portion  of  the  effectB 
Produced  is  duo  to  changes  in  power.  Against  such  an  objection,  it  may  t>c 
'I'ged  that  changes  in  power  were  comparatively  slight,  and  it  can  be 
>liown  that  their  influonce  would  diminish,  rather  than  increase,  the  dif- 
I'Tence  in  tbc  observed  results.  It  is,  therefore,  safe  to  say  that  the  losses 
>'t  the  grate  arc  not  less  than  those  given. 

t  "The  Principles  of  Combustion,"  a  paper  by  R.  Ernst,  published  as  an 
<;iiku?uril  dissertation  at  the  University  uf  Oiessen,  Hamburg,  1KI2.  (See 
rhc  Engineer,  London,  Aug.  1, 1881)  


is  above  1,800  degrees  Fahr.,  the  first  process  of  combustion  is  the 
entire  conversion  of  the  carbon  into  this  gas.  He  has  also  shown 
that  this  gas  will  not  burn,  even  in  the  presence  of  air,  solongas  its 
temperature  is  above  1,800  degrees  Fahr.;  it  must  be  cooled  before 
it  will  burn.  Herr  Ernst  argues  that,  for  high  rates  of  combustion, 
there  should  be  a  rapid  transfer  of  the  heat  liberated  from  the  com- 
bustion chamber,  in  order  that  the  carbon-monoxide  formed  may  be 
sufficiently  reduced  in  temperature  to  burn.  This  theory  points  to 
the  possibility  of  heavy  losses  through  the  formation  and  non-com- 
bustion of  carbon-monoxide  in  the  locomotive  firebox,  in  which  very 
high  rates  of  combustion  are  maintained,  but  the  results  of  the  Pur- 
due experiments  are  reassuring.  It  must  be  admitted,  however, 
that  the  relation  of  grate  surface  to  firebox  volume,  during  all 
but  the  first  test,  gave  conditions  which  more  nearly  satisfy 
those  prescribed  by  Herr  Ernst  than  would  exist  had  the  same 
rates  of  combustion  been  maintained  on  a  full  grate.  On  the  other 
hand,  it  may  be  urged  that  the  rate  of  combustion  maintained  in 
Test  No.  4  was  higher  than  any  which  can  be  found  in  practice,  a 
condition  which  would  tend  to  neutralize  the  advantage  of  a  large 
firebox.  But,  theory  aside,  the  fact  remains  that  the  tests  show 
very  small  losses  by  imperfect  combustion,  even  when  the  rate  of 
combustion  is  highest.* 

coNCLuaioNa; " '^   ■ .  ■'. .' ■ 

The  results  show  that  the  most  efficient  furnace  action  accom- 
panies the  lowest  rates  of  coiubustion ;  and  while  the  precise  re- 
lationships established  by  the  experiments  may  not  hold  for  fuel 
which  is  different  from  that  employed,  nevertheless  they  enforce 
the  general  conclusion  that  very  high  rates  of  combustion  are  not 
desirable,  and,  consequently,  that  the  grate  of  a  locomotive  should 
be  made  so  large  that  exceptionally  high  rates  will  not  be  neces- 
sary. They  emphasize,  also,  the  importance  of  spark  losses,  which, 
during  the  experiments  under  discussion,  practically  equalled  in 
value  all  other  losses  occurring  at  the  grate. 

Leaving  the  conditions  peculiar  to  the  experiments,  and  assum- 
ing that  the  results  obtained  from  them  may  be  applied  to  the  loco- 
motive "Schenectady,"  when  working  under  normal  conditions,  we 
find  that  the  losses  in  evaporative  efiiciency  which  occur  when  the 
rate  of  combustion  is  increased  above  50  pounds  may  be  accounted 
for  approximately  as  follows :  Tbe  relation  between  the  rate  of 
csmbustion  and  the  water  evaporated  per  pound  of  coal,  under  nor- 


-'■'■'.'  ■  :.->-^^:- ■/.:  Fic.  7.        ■■;.    r  ■■■':■   ■'     ..    ;"■    .-     ■  . 

mal  conditions,  is  represented  by  tbe  line  a  b.  Fig.  2.  If  it  could  be 
assumed  that  the  heat  developed  in  tbe  furnace  would  be  absorbed 
with  the  same  degree  of  completeness  for  all  rates  of  combustion, 
the  evaporation  would  rise  to  the  line  a  r .'  if  in  addition  to  this  it 
could  also  be  assumed  that  there  were  no  spark  losses,the  evaporation 
would  rise  to  the  line  a  d ;  finally,  if,  in  addition  to  these,  it  could 
be  assumed  that  there  were  no  losses  by  the  excessive  admission 
of  air,  or  by  Incomplete  combustion,  then  the  evapoiation  would 
remain  constant  for  all  rates  of  combustion,  and  would  be  repre- 
sented by  the  line  a  e. 

That  is,  with  the  boiler  under  normal  conditions,  the  area  a  b  e 
represents  the  loss  occasioned  by  deficient  heating  surface,  the  area 

'  In  a  list  of  nine  analyses  of  locomotive  smokebox  gases,  selected  by 
Mr.  Kent  from  a  large  number  made  by  Mr.  P.  H.  Dudley,  three  exhllrit 
CO.    The  amount  varies  from  one  per  cent,  to  2.S  per  cent. 
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a  r  d  that  occasioned  by  spark  losses,  and  the  area  a  rl  e  that  occa- 
siuned  by  exres.sivc  amounts  of  air  and  by  iinpcrfcot  ooniliustion. 

APPENDIX  1. 
APP.\RATIIS  AND  METHODS. 

The  experiments  discussed  in  the  fore>^oin(;  paper  were  conducted 
by  Mr.  Alfred  R.  Kipp,  in  conjunction  with  Mr.  Richard  A.  Smart, 
who,  as  Instructor  in  the  Engineering  Laboratory,  had  immediate 
charge  of  the  work.  All  chemical  analyses  were  made  by  Mr. 
Charles  D.  Test,  under  the  direction  of  Prof.  W.  E.  Stone,  in  charge 
of  the  Purdue  Chemical  Department. 

The  apparatus  employed  constitutes  a  portion  of  the  permanent 
equipment  of  the  locomotive  laboratory  of  Purdue  University,  but 
this  experimental  locomotive  plant  has  >>een  so  many  times  de- 
scribed that  it  does  not  in  this  place  require  special  description. 
The  locomotive  is  of  the  eight-wheeled  type,  with  17  by  24  inch 
cylinders,  and  weighs  85,009  pounds.  The  boiler,  with  which  the 
present  work  especially  concerns  itself,  is  shown  in  outline  bv 
Fig.  3. 

The  deadening,  which  was  employed  to  cut  out  portions  of  the 
grate,  was  of  brick  laid  up  in  fire-clay,  the  effect  being  to  make  the 
covered  portions  of  the  grate  as  nearly  air-tight  as  possible.  The 
material  extended  across  the  breadth  of  the  firebox,  the  sections  of 
the  grate  covered  being  disconnected  from  the  rocking  mechanism, 
so  that  the  remainder  could  be  used  with  undiminished  effect.  Its 
distribution  during  the  several  tests  is  shown  by  Figs.  4,  5  and  6,  re- 
spectively. 

E^rly  in  the  second  test,  ash  piled  up  on  the  deadening,  as  indi. 
cated  by  the  line  ab,  Fig.  4;  but  as  the  accumulation  did  not  reach 
the  lower  tubes,  it  was  not  dislodged.  At  the  end  of  the  test, 
everything  in  the  firebox  which  was  not  coal  was  credited  to  ash. 
During  the  third  test  there  was  less  of  this  deposit,  and  during 
the  fourth  still  less,  an  effect  probably  due  to  the  presence  of  a 
stronger  draft. 

The  thickness  of  fire  for  each  test  was  not  greater  than  was 
necessary  to  the  easy  maintenance  of  the  steam  pressure.  The 
firing  was  always  at  regular  intervals,  and  usually  only  three 
shovelfuls  were  thrown  in  at  one  time.  In  the  fourth  test  the 
thickness  of  the  fire  equaled  that  of  the  deadening  (Fig.  6). 

The  samples  of  smokebox  gases  for  analyses  were  drawn  from  a 
point  near  the  center  of  the  smokebox.  Ten  minutes  were  occupied 
in  obtaining  the  sample,  a  period  sufficiently  long  to  cover  all  con- 
ditions of  fire. 


The  smokebox  temperatures  were  obtained  by  means  of  a  '.<■ 
Chatelier  pyrometer,  an  instrument  constructed  on  the  thenuo 
pile  and  galvanometer  piinciple,  and  which,  for  comparative  work, 
is  very  reliable.  The  differences  in  temperature  recorded  are  pr.li 
ably  correct  within  less  than  one  per  cent. 

The  weight  of  sparks  or  cinders  passing  the  heating  surfac<  is 
the  sum  of  those  caught  in  the  front  end  of  the  locomotive  and 
those  passing  out  at  the  top  of  the  stack.  The  sparks  .which  .-.i' 
cumulated  in  the  front  end  were  easily  collected  and  weighed,  of 
those  which  passed  out  of  the  stack,  a  portion  only  were  collecttci, 
the  sample  being  so  chosen  as  to  serve  as  a  basis  from  which  t!>e 
value  of  the  whole  could  be  estimated.  The  apparatus  eraploNiHl 
in  this  latter  process  is  shown  by  Fig.  7.  It  consists  i)f  an  inverttrt 
U-tube  of  galvanized  iron,  securely  fastened  to  a  movable  frame. 
by  means  of  which  the  tip,  which  constitutes  one  extremity  of 
the  tube,  can  lie  projected  across  the  top  of  the  locomotive 
smokestack.  The  outer  end  of  the  tube  may  thus  be  made  com 
pletely  to  intercept  a  portion   of    the  stream   issuing   from    the 


GALVANIZED  mON 
.fu«  rASTtNED 
f  TO  tUOINO  FAAMC 


Fig.  7.     Spark  Trap. 

stack,  and  the  continuous  action  of  this  stream  is  sufllcient  to 
drive  the  intercepted  portion  through  the  cube  and  out  at  the 
other  end.  The  gases  parsing  the  tube  bear  the  sparks  on  tli  ir 
current,  and  they  are  collected  in  a  bucket  set  to  entrap  tlii'ii' 
Reference  marks  upon  the  sliding  and  the  fixed  frames  permit  tue 
tubes  to  be  placed  in  definite  locations  relative  to  the  center  '>f 
the  stack.  This  device,  when  in  service,  catches  everything  1 'i- 
cepting  the  lightest  soot,  which  is  allowed  to  escape  unaccount  d 
for. 

After  assuming  the  cross-section  of  the  stream  Issuing  from  tio 
stack  to  be  cut  up,  by  a  series  of  concentric  circles,  into  onecircul  >r 
and  several  annular  areas,  as  shown  by  Fig.  8,  the  small  end  of  tl^c 


AND  RAILROAD  JOURNAU 


267 


U-!ube  was  placed  in  the  position  marked  /  and  held  there  for  30 
niiiutes,  the  sparks  collected  durioK  this  interval  beinK  credited  to 
th:s  position.  The  tube  was  then  moved  to  the  position  II,  where 
it'emained  for  another  period  of  30  minute?.  In  like  manner,  it 
nas  made  to  occupy,  successively,  the  positions  ///and  /V,  and 
al?<)  the  positions  /i,  //i,  1II\  and  /r,,tbe  weight  of  sparks  caught 
iluiingeach  interval  being  credited  to  the  corresponding  position 
Of'  upied  by  the  small  end  of  the  tube.  This  end  of  the  tube 
ha'l  an  area  of  one  square  inch,  and  it  was  assumed 
that  the  average  weight  of  sparks  pas»-ing  the  tube  while  in 
till'  positions  /  and  I,,  would  be  the  same  as  that  passing 
evL-ry  square  inch  in  the  annular  space  in  which  these  posi' 
tions  are  located.  For  example,  the  outer  annular  area,  in  which 
/  and  /,  are  located,  contains  88  square  inches.  If,  in  half  an  hoar, 
II  "i  pound  was  collected  by  the  tube  in  the  position  /,  and  in  an' 
oiliiT  half  houi  0.3  pound  was  collected  from  the  position  ii,  the  sum 
of  lliese  two  weights,  or  0.8  pound,  collected  during  a  period  of  one 
liuur  would  be  the  average  weight  per  square  inch  per  hour  col- 
ic ted  from  the  two  positions,  and  the  weight  for  the  whole  out- 
siile  annular  area  would  be  0.8  times  88,  the  number  of  square 
li  (lies,  or  70.4  pounds  per  hour.  A  similar  experiment  and  calcu. 
I. lion  gave  the  weight  per  hour  delivered  by  each  of  the  other  an- 
luilar  areas // and  /i/,  and  by  the  circular  area/T.  The  sum  of 
ilie^e  separate  determinations  was  assumed  to  be  the  total  weight 
ol  sparks  per  hour  delivered  from  the  stack. 

Other  accessory  apparatus  employed  was  such  as  is  commonly 
11  od  in  lioiler  testing,  and  therefore  need  not  be  descriiied. 

The  engin-s  of  the  locomotive  were  not  involved  in  the  tests,  ex- 
t'l'liting  as  they  served  to  shake  the  boiler,  to  furnish  draft  and  to 
ronsume  the  steam  generated.  While  the  speed  was  varied  slightly 
ill  different  tests  as  a  means  by  which  desired  rates  of  combustion 
might  be  the  more  readily  secured,  it  was  anproximately  23  miles 
pi-r  hour  for  all  tests.  The  running  for  each  test,  therefore,  was 
e<iuivalent  to  150  miles. 

In  running  the  tests,  regular  observations  were  made  at  the  be- 
.-inning,  and  at  live-minute  intervals  thereafter,  giving  7:J  series  of 
I  l)servations,  upon  the  average  of  which  the  data  are  based.  Ex- 
(  pi  ions  to  this  rule  are,  however,  to  be  made  in  the  case  of  the 
Hpark  record,  to  which  reference  has  already  been  made,  and  in  the 
case  of  the  draft  record,  which  was  obtained  by  readings  each 
minute  during  the  flrst  'JO  minutes  of  every  hour. 
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■    .  •"•                            ORSKRVEU    A.M> 

CALCriATED    lUrA. 

1    Test  Number 

I 
Feb.   S. 

Feb.  11. 

3 

Feb.  15. 

4 

Feb.  22 

1.  Duration  of  test,  hours 

6. 

0. 

6. 

6. 

4.  .\])pr()ximatc  portion  of  whole 

grate  used 

Full. 

Ibtre-f-urib,. 

lUlt. 

5.  Exact  area  of  effective  grate. 

sQuare  feet* 

17.50 
1441 

13  01 
1443 

S.74 
14-34 

4  3" 

0.  Barometric  pressure,  pounds  . 

1447 

Analysis  of  Coal.* 

7.  Percent,  fixed  carbon 

49.05 

5l-''4 

<i.09 

Si-SO 

s.  Per  cent,  volatile  matter 

40.20 

3900 

38.93 

3S.S7 

■).  Per  cent,  combined  moisture. . 

3.15 

3.02 

2-35 

344 

!■>.  Per  cent,  ash 

0.91 

5-54 

7.O3 

6.10 

Coal  \_Bra:il  Block]. 

, 

1 1.  Pound  fired 

O522. 

COsS. 

6716. 

6328. 

1 2.  Weight  of  water  in  each  pound 

of  coal  fired 

O.OI2 

0.016 

a.oyi 

13.  Pounds  of  dry  coal  for  test. 

6443. 

6522. 

6514. 

6227. 

14.  Pounds  of  dry  coal  per  hour. . 

1074. 

10S7. 

1086. 

1033. 

li;.  Pounds  of  dry  coal  per  hour 

per  square  foot  of  grate. . . 

61.4 

83.5 

124.2 

240.8 

1').  Pounds  of  combustible  for  test 

5792. 

5921. 

5856. 

5635-  - 

17.  Percentage  of  fixed  carbon  in 

coal,  dry  and  free  from  ash. 

56. 

57. 

i7. 

57- 

1^^.  Approximate  number  of  B.  T. 

U.  per  pound  of  combustible. 

13800. 

14040. 

14040. 

14040. 

n.  Appro.\imate  number  of  B.  T. 

L'.  per  pound  of  dry  coal. 

1 3000. 

13000. 

13000. 

1 3000. 

:.j.  Theoretical  evaporation  from 

and  at  212  per  pound  of  dry 

,  . 

coal 

1346 

13.46 

1346 

1346 

Ask. 

21.  Pounds  of  dry  ash  in  ash-pan 

for  test 

446. 

396. 

2')7. 

104. 

22.  Pounds  of  ash  in  coal  fired  as 

shown  by  analysis  of  coal   . 
21.  Pounds    of    ash    by  analysis. 

445. 

361. 

497. 

3S0. 

minus  pounds  found  in  ash- 

-I. 

—35- 

200. 

216. 

Analysis  of  Sparks.* 

24.  Per  cent,  of  fiaed  carbon 

61.74 

64.S8 

71.32 

76.44 

25.  Per  cent,  volatile  matter 

4.36 

4.16 

3-45 

3.29 

26.  Per  cent,  combined  moisture. . 

1.83 

1.82 

1. 66 

1.86 

27.  Per  cent.  ash. 

32.08 

29- 14 

23-57 

18.41 

Sparks. 

28.  Pounds  caught   in   front-end 

566. 

75. 

213- 

494- 

29.  Pounds  parsing  out  of  stack 

278. 

294. 

35S. 

492. 

Fig.  8. 


33 
34- 


An 

37. 
3'*- 
39 
40. 
4'- 


42. 


43- 
44 


45- 

46. 

47- 
48. 

49- 
50. 


53 


Test  Number 

Total-pounds  of  sparks  for  test. 
Pounds  of  spares  per  square 

fiKjt  of  grate  |K-r  hour. . . . 
Pounds    of     combustible 

sparlcs  for  test 

Percentage  ot  fixed  carbon  in 

sp-lrks  dry  and  free  from  ash. 
Approximate    B.    T.  X'.    [wr 

pound  of  sparks 

Pounds  of  coal  equivalent  in 

heating  value  to  one  [lound 

of  spa-'ks . . 

Pounds  of  coal  equivalent  in 

heating  value  to  total  weight 

of  sparks  for  test 

alysis  rf'Smokf-liox  Casts: 
Per  cent,  carbon  dioxide., . . . 
Percent,  heavy  hydro-carbons. 

Per  cent,  oxygen 

Percent,  carbon  monoxide. 
Per  cent,  nitrogen.... 

Other  Siiioke-liox  Data. 
Diameter  of  Double  Exhaust 

tip 

Draft  in  inches  of  water. . 
Temperature    of    sinbke-box, 

degre.^  F 

Water  and  Steam 
Pounds  of  water  delivered  to 

boiler 

Temperature  of  feed,  degrees 

F 

Boiler  pressure,  by  gage. ... . 
Quality  ot  steam  in  dome. . . 

Evaporation. 
Pounds  ol  water  evaporated 

per  pound  ot  dry  coal     . 
Equivalent  evaporation  from 

and  at  212'  F 

horse  Po-jtter. 

Horse  power  ot  Boiler 

Horse  power  per  square  toot 

of  grate 

App'roximate  Efficiency.^ 
Ratio  of  heat  developed  in  the 

tumace  to  heat  at>sorbed  by 

water 


X 

3.5 
242. 
94- 
1)870. 

0.75 
277. 


5-25 
0.50 

12.15 
0.00 

81.90 


3- 
2.1 


647. 


44756- 


54-0 
129-4 
0.98a 


6-94 
8.26 

257- 
«5- 


0.61 


571. 
7-3 

•<>4 
io}6o. 

o.So 


457- 

6.25 
'0.40 

II. So 
0.00 

81.55 


2-75 
2-5 

629. 


43081. 

53.0 
127.2 
0.981 


6.60 
7.87 
248. 
19- 

OS9 


3 
772- 

1058. 

•4-7 

41.0 

576. 

S37.. 

95- 

96. 

I12ix>. 

118%. 

08O 

0.9I. 

W,4. 

96  J. - 

4><> 

I. So 

0.40 
I4.'io 

0.00 
80.20 

0.50 
IS.  70 

0.5s 
7S.45 

2.35 
33 

I  75 
.56 

53-5 
127.2 
0.9S4 


6  30 

7  52 

2l6. 

26. 


0.56 


WW. 


43770. 


527 

12<).I 
098  J 

5- 58 

667 

20I. 

47- 

0.50 


•  All  chemical  analyses  were  made  under  the  direction  of  Professor  W  E  Stone. 

" Tlie  efficiency  is  approximate  only,  since  the  heatinK  value  of  the  coal  is  only 
approximately  known.  Since  the  same  coal  was  used  for  all  tests,  there  can  be  no  error 
in  using  this  factor  for  purposes  of  comparison  within  the  limits  of  the  present  sencs 
o(  tesu. 


•  All  chemical  analyses  were  made  under  the  direction  of  Professor  W.  E.  Stone. 
by  Charles  D.  Tckt,  A.  C. 


Our  esteemed  contemporary,  the  Iron  Age,  has  removed  its 
offices  from  96-102  Reade  street  to  333-238  William  street,  New 
York.  

The  oflBces  of  the  Colliery  Engineer  Company,  proprietors  of 
The  CollUry  Engineer  and  Metal  Miner,  Home  Study,  and  the 
International  Correspondence  Schools,  in  the  Coal  Exchange 
Building,  Scranton,  Pa.,  were  partially  destroyed  by  fire  on  Sun- 
day morning,  Aug.  30,  1896.  Fortunately  the  printing  plant 
was  in  another  building,  and  the  reserves  of  all  instruction  and 
question  papers,  drawing  plates  and  other  supplies  and  stationery 
used  in  the  schools  in  still  another  building,  so  that  its  business 
will  not  be  seriously  interfered  with. 
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To  manufacturers  and  business  men  who  want  to  prepare  at 
once  for  the  improvement  in  business  that  will  result  from  theile- 
feat  of  free  silver  on  Nov,  3d,  and  who  yet  hesitate  to  incur  a  ly 
new  obligations  at  present,  we  make  the  following  proposition; 

To  those  who  make  advertising  contracts  with  us  before  Nnv. 
3d  we  will  agree  to  publish  their  advertisements  for  one  year  (m 
the  condition  that  if  Mr.  McKinley  is  elected  President  they  will 
pay  for  them  at  the  regular  prices,  but  if  Mr.  Bryan  is  elected, 
their  advertisements  in  this  journal  will  be  free  of  charge  for  tlie 
period  covered  by  their  contracts. 

We  have  enough  faith  in  the  result  of  the  campaign  of  educa- 
tion now  going  on,  in  which  the  railroad  technical  press  is  takiiif: 
such  a  creditable  i)art,  to  make  this  o6fer  to  those  who  still  hesi- 
tate to  resume  business  activities. 


BUSINESS.  H0HE8TT  AND  PATRIOTIBM. 

If  the  present  unsatisfactory  condition  of  business  were  the 
tenijwrary  result  of  political  agitation  and  of  politics  only,  we 
would  not  feel  that  it  was  the  province  of  this  journal  to  take 
sides  or  express  any  opinion  on  the  issues  involved.  But  tlie 
present  crisis  in  our  national  and  individual  affairs  has  been 
brought  about  not  by  politics  but  by  an  avowed  determination  (if 
persons  ignorant  of  the  natural  laws  of  finance  and  com- 
merce to  overthrow  our  present  coinage  system  and  (if  they  get 
the  chance)  launch  this  country  upon  a  dangerous  sea  of  finan- 
cial experiment  and  theory  which  can  only  end  in  disaster  ami 
ruin.  The  mere  announcement  of  such  a  programme  has  applied 
the  brakes  to  all  enterprise  and  trade  expansion,  and  brought  to  a 
standstill  everything  that  could  stop.  The  result  would  have 
been  the  same  if  any  other  party  of  sufficient  power  had  advo- 
cated free  coinage  of  silver,  for  in  commercial  and  financial 
affairs,  just  as  truly  as  in  railroading,  a  danger  signal  is  an  order 
to  stop,  irrespective  of  who  set  the  signal. 

Most  of  our  readers  are  employed  by,  or  are  interested  in,  rail- 
roads and  industrial  and  manufacturing  enterprises.  If  the 
proposed  free-silver  legislation  is  ever  carried  into  effect  their  in- 
terests will  be  hit  promptly  and  hit  hard,  and  that,  too,  without 
any  definite  gain  to  the  country  at  large,  but  with  certain  disas- 
ter. We  do  not  need  to  tell  our  readers  that  their  interests  ar^; 
already  affected.  Railroad  reports  for  the  year  ending  June  3o. 
1896,  taken  as  a  whole,  show  that  railroads  had  recovered  from 
the  depression  of  the  two  or  three  years  immediately  preceding, 
and  were  enjoying  a  business  that  had  seldom,  if  ever,  been  ex- 
ceedeil  in  their  history.  Their  purchases  of  material  were  heavy, 
and  concerns  supplying  it  were  prosperous.  The  great  volume  df 
the  transportation  business  indicated  returning  piosperity  in  all 
directions. 

The  first  of  the  political  conventions  gave  an  added  impetus  U> 
business  because  it  declared  for  a  gold  standard.  One  of  the  largest 
builders  of  machine  tools  told  us  last  week  that  the  orders  his 
firm  received  during  the  month  of  that  convention  were  the 
largest  in  its  history.  Then  followed  the  other  conventions,  with 
their  platforms  threatening  the  stability  of  our  currency,  and 
even  of  the  government  itself.  The  danger  signals  were  set  and 
things  stopped  moving.  They  stopped  so  quickly  that,  to  quote 
again  the  experience  of  the  concern  above  mentioned,  it  received 
that  month  just  one-fifth  as  many  orders  as  in  the  precedini; 
month,  and  now  it  has  none. 

Our  readers  are  practical  men  who  in  technical  affairs  refuse  t> 
base  their  actions  on  theories  not  supported  by  facts.  In  the  pre - 
ent  campaign  against  sound  money,  many  glowing  promises  av 
given  and  attractive  theories  promulgated  that  are  not  supported 
by  facts.  We  don't  for  a  moment  believe  that  they  will  be  en- 
tertained. ;      ;.  .j 

It  is  claimed  that  under  the  free  coinage  of  silver  at  a  ratio  of 
16  to  1,  silver  will  rise  in  bullion  value  to  |1.29  per  ounce,  and 
that  our  gold  and  silver  currency  will  circulate  at  equal  value  as 
now.  If  such  an  absurdity  could  be  brought  to  pass  what  woul  i 
be  accomplished?  Simply  that  the  silver-mine  owners  of  the  world 
who  are  now  selling  175,000,000  ounces  of  silver  annually  fo: 


AND  RAILROAD  JOURNAL. 


289 


iilioiit  ^1 14,000,000  and  realizing  a  handsome  profit  thereby,  would 
ii-ceive  for  this  bullion  Jt225,7.")O,0OO.  or  an  additional  profit  of 
>11 1,750,000  ;  furthermore,  as  if  that  were  not  enough  for 
I hese  favored  persons,  the  taxpayers  iu  these  United  States  will 
-enerously  pay  the  expense  of  coining  as  much  of  this  bullion  as 
the  owners  of  it  desire  to  have  coined.  After  coining  it,  the 
money  will  be  placed  in  the  hands  of  the  bullion  owners  and  they 
uill  say  how  and  when  it  goes  into  circulation.  Does  any  one  for 
a  moment  suppose  that  those  millions  of  additional  profit  would 
I  ver  reach  the  pockets  of  the  great  loily  of  our  citizens  working 
lor  salaries  and  wages  on  any  more  favorable  terms  than  the  pre- 
sent dollars  do?  If  not,  why  should  we  vote  these  enormous 
[irofirs  into  the  pockets  of  any  one  class  of  citizens  or  of  foreigners? 

But  as  the  price  of  silver  will  not  rise  to  the  value  of  |1.29  per 
ounce — for  the  pages  of  history  bristle  with  facts  that  say 
it  will  not — then  the  proposed  legislation  is  positively  dis- 
honest. For  us,  either  as  a  nation  or  as  individuals,  to  borrow 
l(K)-cent  dollars  and  to  deliberately  pay  back  our  obligations  in 
dollars  worth  only  ."W  cents,  is  so  raiikly  dishonest  that  we  do  not 
lielieve  the  citizens  of  this  nation,  whose  proud  record  is  that  it 
lias  always  stood  for  fair  dealings  among  the  nations  oif  the  eartfr, 
will  ever  permit  such  methods  to  come  to  i>ass. 

\Vu  have  too  much  faith  in  the  intelligence  of  our  citizens  to 
liflieve  that  the  result  in  November  will  be  anything  else  than  a 
free-silver  funeral.  And  after  burying  this  fallacy  so  dtep  that 
it  will  never  rise  again,  we  can  then  look  forward  to  years  of 
[irosperity  for  all. 


Tlie  use  of  a  leading  four-wheeled  truck  under  express  locomo- 
tives is  gaining  favor  in  England  and  on  the  continent,  some  be- 
lieving it  the  safer  construction,  while  other.*,  not  admitting  the 
iu'kI  of  it,  use  it  for  the  reason  that  they  find  the  engineers  make 
lietter  time  because  of  their  confidence  in  it.  The  report  on  the 
accident  which  occurred  last  May  on  the  North  British  Railway 
also  contains  an  argument  in  favor  of  the  leading  four-wheeled 
truck.  The  accident  was  caused  by  the  expansion  and  conseiiuent 
lateral  deflection  of  the  rails  by  the  excessive  heat  of  the  sun  at 
that  time.  Lieutenant-Colonel  Yorke,  reporting  to  the  Board  of 
Trade,  says  :  "The  fact  that  the  engine-did  not  leave  the  rails,  al- 
though the  rest  of  the  train  did,  may  probably  be  attributed  to  the 
lloxibility  imparted  to  the  engine  by  the  leading  bogie,  which  was 
able  to  adjust  itself  to  the  irregular  curvature  of  the  lines  pro- 
duced by  the  expansion  of  the  rails,  whereas  the  tender,  with  its 
six  wheels  and  rigid  wheelbase,  was  most  probably  the  first 
vehicle  to  leave  the  metals  and  dragged  the  rest  of  the  train 
after  it." 


The  new  cruiser  Brooklyn,  built  for  the  United  States  govern- 
ment by  the  Cramps,  and  illustrated  elsewhere  in  this  issue, 
has  undergone  her  official  trial  trip  and  developed  a  speed 
of  21.9117  knots  per  hour.  This  was  tlie  average  speed 
over  the  entire  course  of  more  than  80  miles,  and  the  maxi- 
mum speed  between  two  buoys  was  22.90  knots.  This  remarka- 
ble performance  is  a  source  of  gratification  to  both  the  builders 
aud  the  government.  It  speaks  well  for  the  ability  of  the  build- 
ers and  the  designers,  and  it  is  calculated  to  awaken  feelings  of 
justifiable  pride  in  the  hearts  of  jiatriotic  citizens.  Such  excel- 
lent records  also  have  a  money  value,  not  alone  to  the  builders, 
who  in  this  case  earned  f  350,000  in  premiums,  but  to  the  country 
that  foots  tiM  bills.  The  progress  of  naval  construction  is  so 
rapid  nowadays  that  vessels  which  do  not  come  up  to  the  highest 
!^tandards  of  speeds  and  fighting  power  for  their  respective  classes 
will  soon  become  obsolete  and  be  no  match  for  later  additions  to 
other  navies.  The  production,  therefore,  of  vessel  after  vessel  of 
si»eeds  approximating  that  of  the  Brooklyn,  or  of  fighting  power 
and  resistance  to  projectiles  like  that  possessed  by  the  Indiana  and 
Oregon,  puts  the  United  States  in  possession  of  men-of-war  that 
to-day  excel  similar  vessels  in  the  other  savies  of  the  world,  and 
that  are  sure  to  be  up  to  date  for  many  years  to  come.  Thus  the 
tax-paying  citizen  is  assured  that  for  every  dollar  put  into  these 
vessels  the  best  ijossible  return  is  received. 

From  the  part  of  a  discussion  before  the  London  session  of  the 


International  Railway  Congre^  published  on  another  page,  one 
can  see  that  much  ignorance  exists  in  Europe  in  regard  to  many 
details  of  American  railroad  practice.  From  the  discussion  on 
slide  valves  for  express  locomotives  it  would  appear  that  Euro- 
pean engineers  are  exceedingly  anxious  to  use  balanced  valves, and 
are  only  deterred  from  so  doing  l)ecause  of  the  absence  of  a  satis- 
factory method  of  construction.  And  yet  the  universal  practice 
iu  this  country  is  to  employ  balanced  valves  on  such  engines,  and 
they  are  almost  all  of  the  Richardson  ty|>e.  Practice  here  has  be- 
come so  uniform  that  it  is  conclusive  evidence  of  the  satisfaction 
given  by  this  kind  of  balanced  valve  in  regular  service.  Before 
Euroj»ean  enginecers  get  discouraged  in  their  search  after  a  good 
balanced  valve,  they  had  belter  investigate  American  practice. 
There  is  so  much  incredulity  in  the  minds  of  these  gentlemen  te- 
garding  the  statements  of  American  doings,  fostered  probably  by 
the  spread-eagle  style  of  our  daily  press,  that  it  may  explain  their 
neglect  to  investigate  our  practice.  This  incredulitj-  is  well  illus- 
trated by  what  Mr.  H.  S.  Haines  said  in  his  recent  address  to  the 
American  R  iilway  Association.  He  stated  that  "  when  the 
American  delegates  S[»i>ke  at  the  London  Congress  of  handling  50 
or  100  trains  a  day,  aud  30.000  or  40,000  cars  a  month  over  a  single 
track,  the  statomL'nts  were  evidently  received  as  specimens  of 
American  brag." 

The  tests  of  a  SOO  horse-power  De  Laval  steam  ■  turbine  to  be 
found  on  another  page  are  of  considerable  interest,  not  only  from 
the  low  steam  consumption  at  full  load  of  17.348  pounds  per 
brake  horse-power,  and  19.275  pounds  per  electrical  horse-power, 
but  also  from  the  fact  that  at  89  ytet  cent,  of  full   load  the   per- 
formance was  equally  good,  while  at  56  per  cent,  the  water  con- 
sumption was  only  20.22  pounds  per  electrical  horse-power,  and 
at  18J  i>er  cent,  of  full  load  it  had  only  risen   to  27.3.5  pounds  per 
electrical  horse  power.    This  excellent  performance  and  the  small 
space  occupied  by  the  turbine  are  greatly  in   its  favor,  and  while 
the  first  cost  may  now  be  as  great  per  horse-power  as  for  a  recip- 
rocating steam  engine,  there  would  seem  to  be  a  reasonable  prospect 
for  a  great  reduction  in  the  price  of  the  turbine.     Against  these 
advantages,  actual  and   prospective,   must  be  placed   the  high 
speed  of  rotation,  necessitating  gearing  that  may  prove  expensive 
to  maintain.     The  large  turbines  whose  tests  are  recorded  in  the 
article  already  alluded  to,  should,  in  the  course  of  a  few  years, 
furnish  some  valuable  experience  on   this  point.     Should    the 
gearing  for  large  powers  prove  subject  to  break  down  and  expen- 
sive to  mantain.  the  turbine  may  be  limited   in   its  usefulness  to 
small  powers  or  to  the  driving  of  machinery  running  at  such 
speeds  as  not  to  require  the  gears  at  all.     It  is  of  interest  to  note 
that  in  the  case  of  dynamos,  it  may  be  possible  to  do  this  in  the 
not  distant  future,  for  at  least  one  large  firm  manufacturing  dy- 
namos and  motors  is  at  work   upon  a  motor  that   will  run  at  a 
speed  of  10,000  revolutions  per  minute.    This  moter,  if  it  can  be 
successfully  constructed,  will  be  used  by  the  United  States  gov- 
ernment on  men-of-war  to  start   the  propelling  machinery  of 
Howell  torpedoes  just  before  they  are  fired  from  their  tubes.  This 
torpedo  is  propelled  by  the  energy  stored  in  a  small  fly-wheel  inside 
of  it,  made  to  revolve  at  a'speed  of  10,000  revolutions,  and  at  pres- 
ent a  steam    turbine  is  the  only  motor  of  simple  form  that  is 
available  to  rotate  the  fly-wheel  at  that  speed.    But  there  are 
serious  objections  to  steam  pipes  leading  to  the  vicinity  of  e\ery 
torpedo  tube  on  the  vessel,  and  hence  there  is  an  earnest  call  for 
a  high-speed  motor.     If  this  demand  is  met  it  may  show  the  way 
to  the  construction  of  high-speed  dynamos  capable  of  being  driven 
directly  by  turbines. 


THE  nSE  OF  BOFFEE  BLOCKS  WITH  VEBTICAl  PLANE  00DPLES8.  -= 

When  the  railroads  of  this  country  began  the  use  of  vertical 
plane  couplers  in  freight  service,  many  cars  were  equipped  with 
buffer  blocks  for  the  better  protection  of  the  draft  gear  and  the 
link  and  pin  couplers  then  in  use.  With  the  introduction  of  the 
new  couplers  the  use  of  these  buffer  blocks  was  in  a  number  of 
cases  atiandoned  and  the  more  expensive  couplers  allowed  to  take 
all  the  shocks  of  service  without  protection.  Many  railroad  offi- 
cials have  thought  this  policy  a  mistaken  one,  but  there  was  one 
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good  defense  for  it  in  the  fact  that  the  face  of  the  vertical  plane 
coupler  is  three  inches  further  from  the  face  of  the  dead  wood 
than  the  face  of  the  link  and  pin  bar,  so  that  when  couplers  of  the 
two  types  were  brought  together  the  buffer  blocks  were  non-ef- 
fective. If  two  vertical  plane  couplers  were  coupled  together  the 
blocks  would  be  as  effective  as  when  two  link  and  pfn  couplers 
were  united,  but  as  in  the  early  days  of  the  introduction  of  the 
M.  C.  B.  couplers  their  number  was  small  compared  with  the  old 
type,  it  is  evident  that  such  buffer  blocks  as  were  placed  on  cars 
so  equipped  would  seldom  be  effective  in  relieving  the  draw  gears 
of  buffing  strains.  Consequently  there  was  reason  in  the  argu- 
ment that  they  could  be  omitted  until  such  time  as  the  M.  C.  B. 
couplers  became  numerous  enough  to  warrant  their  use. 

It  is  believed  by  many  that  that  time  has  now  come,  but  unfor- 
tunately, in  the  period  when  the  number  of  roads  using  buffer 
blocks  diminished,  many  persons  appear  to  have  lost  sight  of  the 
fact  that  under  the  right  conditions  the  blocks  would  afford  a  much- 
needed  protection  to  the  couplers  :  hence  it  is  not  easy  to  arou-se 
an  interest  in  them  now.  Those  who  are  using  them  are,  how- 
ever, fully  convinced  as  to  the  wisdom  of  the  expenditure, 
for  they  find  the  resulting  saving  in  the  repairs  to  draft  gears 
to  be  remarkable.  On  a  road  in  the  East  handling  at  one  point 
several  thousand  of  its  own  cars  every  one  of  which  is  equipped 
with  the  buffers,  and  about  as  many  hundred  cars  of  a  connect- 
ing line  not  equipped  with  the  buffers,  the  aggregate  repaiis  to 
the  draft  jjears  is  more  on  the  foreign  th  m  on  the  home  cars, 
notwithstanding  that  the  latter  are  nearly  ten  times  as  numer- 
ous. The  cars  are  all  in  the  same  coal  traffic,  are  quite  similar  in 
construction,  and  there  does  not  seem  to  be  any  reason  for  the 
difference  in  the  cost  of  repairs  except  the  absence  of  buffers  in 
the  one  case. 

It  does  not  seena  unreasonable  to  conclude  that  when  all  ears 
are  equipped  with  M.  C.  B.  couplers,  the  use  of  buffer  blocks 
would  permit  a  lighter  construction  of  the  coupler  so  that  part  of 
the  metal  now  put  in  the  coupler  to  meet  buffing  strains,  will  be 
transferred  tc  the  buffer  blocks,  where  it  can  better  perform  its 
proper  function  of  protecting  the  draft  rigging.  If  this  is  the 
case,  the  actual  cost  of  the  buffers  will  not  be  as  great  as  might 
appear.  Certain  it  is  that  the  method  of  taking  the  buffing 
shocks  upon  the  bracket  of  the  coupler,  over  an  area  «o  small  as 
to  rapidly  break  down  the  fibers  of  the  end  sill  and  to  bend  any 
plate  or  angle  iron  used  to  protect  the  sill,  and  at  an  average  dis- 
tance of  at  least  4^  inches  above  the  center  of  the  stem,  by  which 
leverage  fractures  through  the  stem  back  of  the  head  are  deliber- 
ately invited,  is  wrong  in  principle,  and  it  is  believed  that  it  will 
ultimately  be  changed.  .  • .     • 

The  advantages  arising  from  the  use  of  buffer-blocks  seems  to 
be  so  clear  that  discussion  is  almost  unnecessary.  The  facts  are 
all  in  favor  of  those  who  use  them.  But  it  may  not  be  out  of 
place  to  call  attention  to  the  necessity  of  preserving  the  standard 
distance  of  lOi  inches  from  the  face  of  the  dead  wood  or  sill  to  the 
inner  face  of  the  hook,  or  8}  inches  from  the  horn  of  the  coupler 
to  the  h(X)k.  That  these  figur^Tj  have  not  been  adhered  to  is  evi- 
dent from  investigations  made  by  several  parties.  We  have  be 
fore  us  the  results  of  two  sets  of  measurements  made  on  a  large 
number  of  different  makes  of  couplers,  one  set  being  taken  in  the 
West  and  another  in  the  East.  Altogether  'STi  different  kinds  of 
M.  C.  B.  couplers  were  measured.  In  .some  cases  the  two  meas- 
urements of  one  kind  of  coupler  agreed,  in  others  they  did  not, 
but  giving  the  manufacturer  the  benefit  of  the  measurement 
nearer  to  the  standard,  the  result  may  be  stated  as  follows  : 

I  <=°".P'*''  measured  8  Inches  from  knnckle  to  brncket. 

I    ;•         ••      m -  ■  •':• 

17      ••  ••       m :       ■-:' 

.  ^   ::       ::    S« ::    ::     ::     ::    ::      : :-:  ■:-. 

■  ;^         2    •'  ••      m 

'"  •  I     "    .      ••      mi :    ...  r . 

•       •*  •         9K • 

It  might  be  inferred  that  the  17  couplers  which  conformed  to 
the  standard  included  all  the  couplers  extensively  used,  but  such 
is  not  the  case.  Many  of  the  well-known  couplers  conform  to 
standard,  but  among  the  couplers  that  are  over  size  are  a  number 


of  well-known  bars.  The  importance  of  making  all  couplers  con- 
form to  the  standard  in  this  respect  is  so  evident  that  surely  thi 
lack  of  conformity  need  only  be  pointed  out  to  be  remedied.  Thi 
couplers  that  measure  from  9  to  9J  inches  between  the  point.'- 
mentioned  will  not  permit  the  buffers  to  become  operative  until 
the  sill  or  draft-rigging  have  been  driven  in  sufficiently  to  damage 
and  weaken  them  materially.  Hence  with  such  couplers  thost 
who  apply  buffers  fail  to  get  the  benefit  of  them,  and  those  wh(> 
do  not  employ  them  would  have  the  same  trouble  if  at  any  time 
within  the  life  of  those  couplers  they  should  change  their  practice 
and  apply  the  buffers.  Manufacturers  may  have  already  altered 
their  patterns  to  conform  to  the  standard,  but  regular  inspection 
on  this  pomt  is  desirable.  ^[K  '• 


.    DEFECTS  AHD  IKPSOVEXEVTB  IH  LOCOMOTIVES. 

II. 

The  admirable  paper  by  Profeesor  Qoss,  which  was  read  and 
discussed  at  the  meeting  of  the  New  York  Railroad  Club,  on 
Sept  17,  and  which  is  reprinted  on  another  page,  gives  fresh  in- 
terest to  the  above  subject,  the  discussion  of  which  was  com- 
menced last  month.  At  the  meeting  referred  to  the  observations 
took  a  somewhat  wide  range,  and  were  not  confined  alone  to  the 
points  brought  out  in  the  paper,  and  in  reality  embraced  a  good 
deal  of  what  is  implied  by  the  above  title.  It  has  always  been 
known  that  very  high  rates  of.  combustion  are  not  only  not  eco- 
nomical, but  are  very  wasteful,  but  Professor  Goss'  investigation 
have  established  this  fact  on  what  seems  to  be  complete  scientific 
proof.  But  another  fact  was  also  brought  out  in  the  discussion . 
which  was  that  in  burning  bituminous  coal  if  very  large  grates — 
such  as  are  used  in  the  Woollen  firebox- -are  employed ,  that  greater 
economy  resulted  by  covering  part  of  the  grate  with  fire-brick  or 
dead-plates  than  was  attainable  with  the  whole  g^ate  open.  The 
demonstration  of  this  fact  however,  is  not  as  complete,  as  that 
presented  by  Professor  Qoss.  The  inference,  however,  is  that 
while  a  grate  may  be  too  small — and  probably  most  of  these  now 
in  use  are  not  large  enough  for  economy — yet  it  is  possible  to 
have  too  much  grate  surface  as  well  as  too  little.  An  average 
consumption  of  fuel  of  100  pounds  per  square  foot  of  g^te  per 
hour  is  not  unusual— for  light  trains  it  is  much  less.  The  mini- 
mum consumption,  probably,  is  often  below  ten  pounds  per  square 
foot  per  hour.  Supposing  that  the  size  of  the  grate  was  doubled, 
then  the  minimum  might  be  less  than  5  pounds.  The  lowest 
rate  of  combustion  tested  by  Professor  Goss  was  61  pounds.  It  is 
to  be  regretted  that  he  did  not  try  the  results  on  evaporation  with 
much  lower  rates.  With  the  present  construction  of  grates,  the 
question  is,  what  size  will  give  the  best  average  results.  A  grate 
of  a  certain  size  might  be  wasteful  with  very  high  rates  of  com- 
bustion, but  be  economical  when  the  engine  was  not  working 
very  hard.  On  most  roads  it  is  only  during  very  short  periods  of 
time  that  locomotives  must  exert  their  maximum  power.  During 
much  the  greatest  part  of  the  time  they  are  at  work  the  con- 
sumption of  coal  is  only  at  very  moderate  rates.  As  the  condi- 
tions of  working  are  constantly  varying,  it  would  seem  to  be 
desirable  to  have  a  grate  whose  size  could  be  increased  when  the 
engine  is  working  hard,  and  diminished  when  the  demands  are 
not  so  great. 

Reference  has  been  made  in  these  colu  mns  heretofore  to  an  engine 
of  the  Columbia  type,  which  Mr.  Rhodes,  of  the  Chicago,  Burling- 
ton &  Quincy  Railroad,  had  built,  as  a  sort  of  experimental  engine, 
to  test  that  form  of  locomotive,  and  which  was  illustrated  in  the 
American  Enqineer,  Cab  Builder  and  Railroad  Journal 
for  last  December.  As  shown  from  the  illustrations  ant! 
description  of  that  engine,  which  were  then  published,  its 
two  driving  axles  and  wheels  are  in  front  of  the  fire- 
box. The  latter  could,  therefore,  be  made  as  wide  as  might  be 
desired,  and  as  deep  as  the  trailing  wheels  below  it  would  permit. 
In  reality  its  inside  diniensions  were  8  feet  lOf  inches  long  by  5 
feet  wide.  This  engine,  we  learned  some  time  ago,  was  showing 
a  very  marked  economy  over  other  engines  of  similar  capacity 
on  the  road  on  which  it  is  running,  as  we  ventured  to  predict  it 
would. 

At  the  time  it  was  illustrated  we  called  attention  to    the  theory 


AND  RAILROAD  JOURNAL. 


261 


advanced  by  Mr.  Siemens  that  combustion  is  arretted  when  flame  "That  the  St.  Paal  railroad  managers  have  but  recently  dla- 

comps  in  contact  with  any  solid  substance,  as  is  illustrated  by  in-  covered  how  to   work  their  road  more  cheaply  than  any    other 

serting  a  wire  into  an  ordinary   gas   flame.     His   inference  was  K^ORer  road,  and  far  more  cheaply  than  the  Lake  Shore  road,  or 

that  it  is  desirable  in  all  furnaces  to  k«ep  the  flame  out  of  con-  ^^«  Pennsylvania  system  not  to  speak  ..f  other  lar^e  systems:  and 

, .  „.»■   .,       .,__        J        J  ..         ,  ^.      ^    i_              I  that  this  knowledge  has  been  progressively  acquired  and  applied, 

tact  with  the  sides,  ends  and  top  of  the  firebox  as  long  as  possi-  .„              *    „  .t    *  ii«    -..J^K-ilf  ».ki„: 

.,                ».,    ,                       .         ,                                    ,      .,           .  .  will  appear  from  the  following  brief  table : 

ble,  or  until  the  process  of  combustion  is  completed,     from  this  „                                                                        „    ,         ^        ^      . 

tijj..-                 J             .i..i.Lj./.          ,r.i.                ,j  Year.                                                                              Ratio.       Gross  Eimlnjt*. 

the  deduction  was  drawn  that  the  ideal  form  for  a  firebox  would      1893 ..,.,„..,..,. 68.19  $33,000,000 

be   a   sphere  or  a  cube— or,   in    other  words,   that  its  length,      }^ .■■";!!;;;;:;;;";;."!;'.It!r..V.'.*."'.'.'.'.'.'.  ffl.ls  ZT'.mooo 

breadth  and  height  should  at  least  be  approximately  equal.     A  1896!!'.;;'.'.'.'.!;!'.'.".'.'.'.;;'.".'.'".*.'.'."."."."!.;.'.!!;.".';;!!  6o!«              sj'.oooiooo 

very  common  area  of  grates  of  locomotives  is  from  20  to  25  square  ••  Xow,  if  the  St.  Paul  managers  had  no^acquired  this  knowledge, 

feet.    In   Mr.  Rhodes'  engine  he  has  nearly  45.     Our  prediction  and  had  worked  their  road  in  the  last  fiscal  year  at  65  per  cent.,  the 

was  based  upon  Mr.  Siemens'  theory,  and  also  on  our  somewhat  surplus  for  the  common  stock  would  have  been  just  4.40  per  cent., 

vague  belief  in  what  Professor  Goss  has  since  proved  by  his  ex-  with  4  per  csnt.  piid  as  dividends.    As  they  were  able  to  do  it  for  a 

perimente.     The  deduction— which  has  since   been  confirmed  by  I'^t'e  over  60.  they  showed  8  per  C2nt.  earned.    Thus  it  appears  how 

actual  experience-was  made  from  purely  scientific  data.    It  was  advantageous  it  would  be  if  other  corporations  had  St.  Paul  man- 

an  evolution  of  science  and   not  of  practice,  and   illustrates  the  ^fj^' ,                      ,        ,                   ,       ,         n                  ^t.           ..     t 

„„,„„    ,      .          »        -1       J                 •  We  have  not  undertaken  to  analzc  these  figures,  or  the   cost  of 

value  of  science  to  railroad  companies.  ,      ,.            ,                                       r           l,                   j 

.».,            ..         » i.u    r.    1      J  /^i  u      u-  1.   u       u            t       J  operating  the  lines  whose  expenses  are  unfavorably  compared 

At  the  meeting  of  the  Railroad  Club,  which  has  been  referred  .,,           ,,<r,r.,,,                             ».- 

,„„,,.                    J      u-  u                  •...      V    Ti    »           /->  . ij  with   those  of   the  St.    Paul   road,  knowing,  as  we  do,  how  mis- 

lo,  a  letter  was  read  which   was   written  by  Professor  Ostwald,  a  ,      ,.              .         ,      .       ,                 .                  ^       r,^,     '•■  \  -^  „, 

....        -Lj/-!                1        ■  ^   ^       t  „              ,           -nij  leading  such   a   basis  of  comparison  may  be.    Thus  at  60.21  per 

distinguished  German  chemist,  to  a  fellow  professor  in  England,  ^    ^,                                r  »o^^ /wv^  n/in           »  j  *     »u   o»  »     i 

.„,?,,.         i      ^u                  J     ,  J  •  V.                   u-  1.  u  cent,   of  gross  earnings  of  $32,000,000  reported  for  the  St.  Paul 

in  which  he  describes  the  means  adopted  in  Germany  which  has  .    ,       ,^^„   ,,                                u  ■_         ,.        j..n  «o- .-..^      xt 

„„„i  i„j              *     .            •      .1,   .^            .      .                .                 r  ••  road   for   1896,  the  expenses  would  have  been  !j:19,26., 200.     Now 

enabled   manufacturers  in  that  country  to  compete  successfully  ,         l,,,.,.^i                        i-.i.» 
_...    E,     ,.  ,              T>  .      •        .     ••                      ■  ,.      r^    ,      -^  k^^suppose  the  rates  for  carrying  freight  and  passengers  during  that 

with   Englishmen.    Beferring  to  his  own  specialty,  ProfessorN        .    ,   .     ,   ,  j  ,«              .    .V                            •   • 
Ostwald       d  •          '                                                                                ^period  had  been   increased  10  per  cent.,  the  expenses  remaining 

the  same,  their  percentage  would  then  have  been  only  54  4  jier 

"Each  large  work  has  the  greater  part  of  its  scientific  staflf— and  cent,  of  the  earnings.    On  the  other  hand,  if  the  rates  had  been 

there  are  often   more  than  100  Ph.  D.'s  in  a  single  manufactory—  reduced  10  per  cent.,  the  expenses  remaining  the  same,  then  the 

occupied,  not  in   the  management  of  the    manufacture,    but   in  j^j^^   would  have  been  66.9  per  cent,  of  the  earnings.     Doubtless 

making  inventions.    The  research  laboratory  in  such  work  is  onlv  1      ...     «•  ^  .      *    .»  •      ..u  u„„_:t„c„ .--i 

,.„      ^.                           ....,,.'                ,      ..,,         •.  under  the  former  Stat*  of  affairs  the  wise  men  who  write  financial 

ditterent  from  one  in  a  universitj  by  its  being  more  splendidly  and  .  ■      ,       ,                             , .    ■                            j    j   .. 

sumptuously  fitted  than  the  latter.    I  have  heard  from  the  business  ""'^'^^  ^^^  "'«   P^P^'-«   ^0"1*1,  ^^^^    commended   the   managers 

managers  of  such  works  that  they  have  not  unfrequently  men  who  ""^  ««  '*>«  ^^^^^  condemned  them,  while,  as  a  matter  of  fact,  the 

have  worked  for  four  years  without  practical  success  ;  but  if  they  management  would  have  been  just  as  good  in  the  one  case  as   in 

know  them  to  possess  ability,  they  keep  them  notwithstanding,  the  other,  and  in  fact  the  economy  would  have  been   exactly    the 

and  in  most  cases  with  ultimate  success  sufficient  to  pay  the  ex-  same  in  both.     The  difference  of  cost  in  running  a^rassenger  train 

penses  of  the  former  resultless  years."  is  almost  or  quite  inappreciable  whether   the   trains  are   filled  or 

Ck)mmenting  on  this,  the  New  York  Evening  Pont  says  :  °ot.    Cost  of  superintendence,  office  expenses,  salaries,  interest, 

etc.,  remain  verv  ncarlv  the  same  whether  the  volume  of  traffic  is 

"Is  it  any  wonder  that  by  such  methods  Germany  has  come  to  j^       ^^  ^^j^^jj   ^^^  ^^^  relation  or  the  percenuge  of  the  expenses 

control  the  fine  chemical  markets  of  the  world ?  By  her  superiority  ^^  ^^^  ^^^           ^.j,  ^j^j^j^^  ^  ^^^  ,^^^^  j^^^^^^^  ^^^  ^.^  ^^^ 

in  this  respect  alone  she  is  able  silently  and   without   any  legisla-  ^       ,                                            ,    .                        ... 

,.  _    »„    ,„„  .    » .i„„.t „_„  :„,!.,.,».„  i„  „„„_„  „/^.,.,f_„  For  these  reasons  not  much  importance  is  a.ssigned   to  what 

tion    to    lay  a    tax    upon   almost  every  industry  in  every  country.  *^                          ^ 

German  manufacturers  have  come  to  a  clear  understanding  of  the  ™ay  be  called  the  quantitativecomparison  of  expensesof  earnings, 

commercial  importance  of  science.     Not    long   ago   one   of   them  bat  it  is  true  of  railroads,  as  Thackeray  jocularly  expressed   it  of 

offered  a  university  professor  a  very  large  salary  simply  to  come  |)ersonal   receipts  and  disbursements— income  £2  9d.;  outgo  £2 

into  his  works  and  make  experiments  regarding  the  practical  use  lOd.;  result — misery;  income  £2  lOd.;  outgo  £2  9d.;  result — happi- 

of  certain  scientific  methods  which  the  professor  had  been  develop-  ness.  Of  railroad  companies  it  might  be  said — income  $;i,000,0«0  ; 

ing.    This  close  relationship  between  science  and  industry  is  good  expenses  |2,900.000 :  result— a  dividend;    income  12,900,000  ;  ex- 

for  both.    It  puts  the  best  trained  and  highest  inventive  power  at  ^^^  |3,000,000  ;  result-a  Receiver. 

the  service  of  manufactures,  and  it  also  furnishes  the  scientist  not  j^  ^^^  ^^^.^^^  .^  ^^^  ^^^^  j.^^^  ^.^^  ^^.^^  j^^  ^^^     ^^^  .^ 

'^ielZtsZZhT''"^  for  a  hvehhood.  but  with  wide  opportuni-  ^^^  ^^.^  ^^^^  ^^^  ,^^  ^^  j^^^^„   p^^.^^^^  ^^  ^^^  ^^^  ^^^^^ 

'■■"-■  Railroad,  had  spent  his  life  in  improving  that  line,  by  straighten- 
Might  it  not  be  wise  for  some  of  our  railroad    companies  to  j^g  jjg  curves,  reducing  its  grades,  improving  its  terminal  faclli- 
follow  the  example  of  the  German  chemists  <  ties  so  as  to  make  it  more  efficient  as  a  dividend-earning  enter- 
In  an  article  published  in  the  Amdrican  Engineer  of  December,  p^jge    ^r.  Newell  was  by  profession  and  training  a  civil  engineer 
l!-94,  it  was  shown  that  in  the  iMist  performance  of  locomotives  ^^d  had  an  intimate  knowledge  of  all  the  requirements  which 
the  fuel  consumption  is  only  half  that  of  the  average  performance  ^^^  essential  in  a  great  line  of  road  to  carry  freight  and  passengers 
on  well-managed  Iroads.    A  very  considerable  economy  would  economically.     He  used  this  knowledge  to  the  best  advantage,  but 
therefore  seem  to  be  possible  if  railroad  companies  would  take  jj^.  Newell  was  not  a  mechanical  engineer  and  could  not  see  as 
some  such  steps  as  the  Germans  have  taken  to  avail  themselves  ^^^  through  the  furnace  door  of  a  locomotive  as  he  could  through 
of  the  greatest  economies  possible.  Referring  to  the  letter  quoted  ^^  engineer's  transit.     All  the  indications  seem  to  show  that  a 
the  New  York  Post  says  further:  mechanical    engineer  with  the    breadth  of    mind,   knowledge, 
"  Its  significance  was  at  once  preceived.    Here  was  something  ability  and  level-headedness  that  Mr.  Newell  had  could  accom- 
deeper  and  more  powerful  than  tariffs.    Here  was  a  frank  disclos-  pijgh  as  much  in  the  improvement  of  the  efficiency  of  the  rolling 
ing  of  the  hiding  of  German  power  as  a  competitor  for  the  worlds  ^j^^  of  a  great  railroad  as  he  did  in  perfecting  the  line  of  the 

commerce,  with  the  unavoidable  inference  that  there  was  but  one       ,,  ^„„  .    .  „u;„t.  u ,„„  t>  „  -j » 

.'.^         ^,^,                0,1        ..                             V.1W  great  road  of  which  he  was  President, 

way  to  rival   it— not   by   laws  or  diplomatic  manoeuvres,   but  by  °                u-     ..^  •           •     ^       l-     ,      ^, 

meeting  knowledge  with  knowledge  and  skill  with  skill,"  ^his  subject  is  again  too  big  for  the  space  we  can  now  give  to 

^,                ,    .,                   ,.-..•.-  it,  and  80  must  be  taken  up  again.      ;■ 

There  IS  probably  no  general  subject  which  is  now  receiving  so  •    ■-    - ; 

much  attention  from  railroad  managers  as  that  of  economy  of 
operation.  In  many  cases  this  has  been  a  matter  of  life  or  death, 
or  "to  be  or  not  to  be"^in  the  hands  of  a  Receiver. 

To  show  how  this  subject  appears  to  a  person  who  regards  the 
subject  from  the  monetary  side  alone,  the  following  quotation 
from  the  financial  article  of  the  A'ett'  York  Times  of  Sept.  20  is  re- 
printed.   The  writer  of  the  article  says: 


We  heartily  indorse  the  work  which  the  Railway  Age  and 
other  technical  papers  are  carrying  en  for  sound  money  in  the 
present  disturbed  condition  of  business.  It  is  worthy  of  the  ap- 
probation of  all  who  are  interested  in  the  cause  of  good  govern- 
ment for  all  the  people  and  opposed  to  measures  that  could  only 
benefit  the  few  at  the  expense  of  disaster  and  ruin  to  the  many. 
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NOTES. 


Mr.  Shadrach  A.  Mustain.of  Rincon,  N.  Mex.,  has  patented 
u  globular  car.  It  consists  of  two  glolies  for  "transjwrtirg  mat- 
ter" attached  to  a  suitable  frame  and  having  axles  running  in 
journal  boxes.  Each  globe  has  two  cylindrical  surfaces,  which 
form  treads  that  run  on  the  raiU.  The  globes  are  hollow  and  the 
lading  is  carried  inside  of  them.  These  would  make  excellent 
"rattlers"  for  cleaning  castings,  scrap  iron,  etc. 


A  test  of  the  relative  c  >st  of  coal  and  coke  fuel  was  recently 
conducted  for  the  directors  of  the  gas  and  water  works  of 
Colmar,  Germany.  The  tests  were  conducted  on  the  boilers  of 
the  pumping  plant  of  the  town.  The  caloric  values  of  the  coke 
and  coal  were  in  the  ratio  of  1  to  0.89.  The  results  showed  that 
the  cost  of  coke  fuel  was  .92  times  that  of  the  coal  re<iuired  to 
generate  the  same  amount  of  steam,  or  a  j^aving  of  about  eight 
per  cent,  in  favor  of  the  coke.  The  cost  of  the  coal  and  coke  per 
ton  is  not  stated. 


In  the  annual  report  of  the  New  York,  New  Haven  &  Hartford 
liailroad  for  the  year  ending  June  30,  IbiMJ,  a  reference  is  made 
to  the  company's  experiment  with  the  use  of  electricity  as  a 
motive  power,  and  the  statement  is  made  that  the  result  has  been 
most  gratifying  and  that  it  is  now  probable  that  a  third  rail  may 
lie  laid  at  several  points  on  the  company's  Imes,  after  which  short 
Imea  to  centers  of  business  and  )>opulation  would  naturally  follow. 
The  company  paid  four  dividends  of  2  per  cent,  each  last  year, 
amounting  to  $;i,608,542. 

The  use  of  a  pneumatic  arrangement  for  whitewashing  and 
painting  is  gradually  spreading.  It  has  reached|England  and  is  re- 
ceived with  favor  there.  It  is  in  this  country  used  on  several  large 
systems  to  paint  freight  cars,  sheds  and  buildings  along  the  line. 
Painting  of  ships  is  another  of  the  operations  in  which  it  ought 
to  work  well,  and  it  has, we  believe,  l>een  already  employed  in  this 
manner.  The  arguments  at  first  raised  against  the  process,  the 
chief  one  of  which  was  that  the  paint  would  not  stick,  seem  to 
have  been  swept  aside. 

Mr.  L.  L.  Buck.  Chief  Engineer  of  the  new  Eist  River  bridge 
estimates  that  with  no  unexpected  delays  and  with  the  needed 
money  forthcoming,  the  bridge  can  be  completed  by  Jan.  1,  1900, 
at  an  expenditure  of  !j;7, 510, tXX)  on  new  contracts.  Of  this  sum 
ifl,3()0,(XH)  is  re<]uired  for  tower  foundations,  $1,040,000  for  anchor- 
ages, $373,000  for  the  steel  towers  and  |J;-34H,00(»  for  their  erection, 
17.50,000  for  the  cables  and  their  erection,  |1.«10.(MI0  for  the  sus- 
pended superstructure  and  its  erection,  $1,300,000  on  approaches, 
and  $230,000  on  flooring,  painting,  etc. 

In  a  paper  read  before  the  Institute  of  Naval  Architects,  Col. 
N.  Soliani,  Uirector  of  Naval  Construction  in  the  Royal  Italian 
Navy,  recommended  the  adoption  of  compound  marine  Iwilers; 
that  ie,  he  proposes  "  compoundingcylindrical  boilers  with  water- 
tubes  in  such  a  way  as  to  make  them  partake,  tea  certain  extent, 
of  the  good  features  of  the  water-tube  boilers,  without  detracting 
much  from  their  own  valuable  characteristics."  "Such  a  result," 
he  says,  may,  in  his  opinion,  "  be  achieved  simply  by  doing  away 
altogether  with  the  water-spaces  around  theordinary  combustion 
chambers  and  substituting  for  them  water-tubes,  some  of  which 
could  be  properly  arranged  as  a  protecting  screen  in  front  of  the 
tubes  and  tube-plates." 

Three  robbers  tried  to  hold  up  the  overland  train  on  the 
Southern  Pacific  one  night  last  month  at  a  point  between  San 
Francisco  and  Sacramento.  The  engineer  and  fireman  were 
covered  by  revolvers  in  the  hamls  of  two  men,  who  crawled  over 
the  tender.  The  train  was  stopped  by  their  orders  and  one  of  the 
would-be  robbers  left  the  cab  to  join  an  accomplice  and  aid  in 
cutting  out  the  express  car,  taking  the  fireman  with  him.  The 
third  robber  guarded  Engineer  E.  F.  Ingles,  but  his  attention 
was  fixed  on  something  else  for  a  moment  and  the  engineer 
promptly  availed  himself  of  his  opportunity  and  shot  him  dead. 
The  other  two  escaped.  The  fireman  managed  to  elude  them  and 
got  into  the  first  coach  as  the  train  started  again. 


In  a  paper  ricently  read  before  the  Socii-ti'  Techni<iiie  by  Mr. 
Ravel,  the  author  stated  that  acetylene  kindles  at  about  900  de- 
grees Fahr.,  while  other  inflammable  gases  fire  at  about  1,100 
degrees  Fahr.  He  said  the  temperature  produced  by  the  ex- 
plosion of  acetylene  is  over  7,200  degrees  Fahr.,  while  that  of  the 
oxy-hydrogcn  blowpipe  is  not  more  than  about  5,400  degrees 
Fahr.  This  high  temperature,  together  with  the  small  amount  of 
watt-r  vapor  produced,  makes  the  explosion  of  acetylene  a  very 
violent  one.  The  flash  produced  is  a  blinding  one,  and  it  is  very 
dangerous  to  bring  a  flame  near  a  leakage  of  acetylene.  Then 
the  case  of  lighting  and  the  force  of  explosion  promised  to  render 
acetylene  very  useful  in  gas  engines.  Tests  were  therefore  made. 
The  engine  at  first  made  a  series  of  loud,  sharp  explosions,  which 
threw  the  indicator  lever  out  of  gear.  The  lubrication  had  to  be 
doubled,  and  the  degree  of  cooling  had  a  great  deal  more  in- 
fluence on  the  efficiency  than  when  coal  gas  was  used.  The  in- 
dicat<  d  work  falls  off  with  the  proportion  of  acetylene.  As  the 
acetylene  is  increased  the  initial  pressure  rises,  but  the  fall  of 
pressure  is  immediate  and  the  expansion  is  not  kept  up.  As  the 
acetylene  approaches  five  per  cent. .  the  explosions  IxKiome  de- 
structive, and  there  seems  to  be  internal  vibrations  in  the  mix- 
tures in  the  cylinder.  Diminishing  the  compression,  these  vibra- 
tions are  less  and  the  work  done  is  greater.  The  work  done  is 
then  about  2.1  times  as  great  as  can  be  obtained  from  an  equal 
volume  of  coal  gas.  Acetylene  cannot  l>e  advantageously  used  in 
motors  as  at  present  constructed,  for  either  it  has  to  be  too  much 
diluted  or  else  the  explosion  is  too  sharp. — The  I'raciical  Engi- 
neer. 


An  exchange  says  that  at  a  recent  congress  of  German  engineers, 
at  Cologne,  Mr.  Mausel  presentol  a  paper  showing  by  that  the  use 
of  petroleum  water  can  be  pumped  in  places  where  st«^am  or  hy- 
draulic motors  cannot  In?  employed  and  gaswt)rks  do  not  exist. 
Gas  moters  are  also  adapted  to  the  working  methods  of  a  gas 
plant,  as  the  power  can  be  utilized  during  the  day  time,  when 
there  is  little  or  no  demand  for  the  gas  as  an  illuminant.  Ger- 
many was  the  first  country  to  adopt  gas  as  a  motive  power  in 
pumping  water.  (Jas  motors,  for  this  purpose,  were  installed  at 
Duereu  and  Quedlinburg  in  1884,  .at  Coblenz  and  Rothweil  in 
188G,  at  Fuerth  and  Peine  in  1887,  and  at  Munster  and  Carlsruhe 
in  1888.  In  some  of  these  plants  the  gas  motors  are  used  with 
steam  engines  to  supply  any  emergency  demand.  The  last  two 
plants  in  the  following  table  show  a  material  improvement  in  the 
utilization  of  gas.  The  motors  used  at  Mfmster  have  an  efficiency 
of  912, 9.50  foot  pounds  per  pound  of  fuel  used.  As  an  average 
there  was  used  at  this  plant,  in  10  hours,  170  pounds  of  coke  and 
400  pounds  of  anthracite  coal  for  producing  gas.  A  steam  engine 
would  have  consumed  three  times  this  amount  of  fuel  for  the 
same  work.  At  Rotheiiburg,  where  the  motors  are  run  with  gaso- 
line, the  efficiency  is  1,603,7.50  foot  pounds  per  pound  of  gaso- 
line. At  Hohenstein.  petroleum  motors  give  an  efficiency  of 
1,724,000  foot  pounds  perjKJundof  petroleum.  The  following  table 
shows  the  results  obtained  by  gas  motors  in  different  waterworks, 
these  works  being  arranged  according  to  date  of  erection: 

Foot-pound  produced 
per  cubic  foot 
of  Kts  used. 
4C..1«io 
49.258 
rtlfill 
54071 
53.047 
47..tl3 
48.234 
i  52.228        t.     - 

52.678 

70,460        .  - 
71.276 


Towns. 

Puereu 

(jucdinburK. 
Coblnnz  .   . 

Kucrth 

Carlaruho  ... 

KetlwiK 

Elnbeck  .... 

Dingen  

Ooeltinjren  . 

Meiasen 

CoDStani  — 


Number  of  niotors. 
2 
2 
3 

2    .■"■•■■■■  ■ 

2      ,. ,.    ■' 

1    -    ■  ■ 

2 

2 

I 

I 

1 


Horse  power. 

40 

la 


1 

M.; 
ft 

M 
10 


Supferheating  has  for  its  sole  purpose  and  result  in  the  steam 
engint  to-day  the  extinction  or  reduction  of  the  internal  thermal 
wasted  of  the  engine,  consequent  upon  the  phenomenon  known  as 
initial  or  "cylinder  condensation."  Here  it  is  extraordinarily  ef- 
fective, and  a  small  quantity  of  heat  expended  in  superheating 
the  entering  steam  effects  a  comparatively  large  reduction  in  the 
expenditure  of  steam  in  the  engine,  each  thermal  unit  thus  em- 
ployed saving  several  thermal  units  otherwise  wasted.  The  pro- 
cess is  one,  mainly  at  least,  of  preTention  rather  than  of  cure  of 
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that  fault,  and  preveDtion  is,  as  usual  here,   found  to  be  vastly 
more  effective  than  attempted  cure. 

Superheating  is  superior  to  any  other  known  means  of  reduc- 
tion of  internal  wante.  Jacketing  ordmarily  suppresses  but  a 
fraction  of  that  waste,  and  the  multiple-cylinder  engine  has  also 
its  limitations,  while  superheating  may  not  only  extinguish  it,  but 
may  also  check  wastes  due  to  the  resistance  to  flow  of  the  denser 
wet  steam  throui;h  steam  and  exhaust  ports,  and  may  sensibly 
improTe  the  vacuum  attainable  in  the  condenser,  with  corre- 
sponding reduction  of  back  pressure,  of  the  quantity  of  condens- 
ing water  demanded,  and  of  the  load  on  the  air  pump.  Super- 
heating even  a  few  degrees  improves  considerably  the  perform- 
ance of  the  engine,  and  in  the  average  case  superheating  100  de- 
grees Fahr.  will  entirely  extinguish  that  waste.  The  hitherto 
unconquered  obstructions  to  the  use  of  superheated  steam  in 
the  engme  have  been  those  resultmg  from  destruction  of  packing 
and  decomposition  of  lubricants,  with  consequent  friction  and 
"cutting"  of  the  rubbing  surfaces.  The  introduction  of  metallic 
packings  and  the  high-test  lubricants  has  now  enormously  re- 
duced the  difficulties  of  application  of  superheating.  No  trouble 
need  now  be  found  at  the  engine  with  sufficient  superheating, 
under  usual  conditions  of  operation,  to  annihilate  cylinder  con- 
densation. It  seems  not  at  all  improbable  that  even  this  limit 
may  be  ere  long  safely,  and  perhaps  even  largely,  overpassed, 
with  resulting  improvement  of  thermodynamic  efficiency. — Dr. 
R.  H.  Thurston,  Itefore  the  Am.  Soc.  of  Meek.  Eng. 

In  a  paper  before  the  American  Society  of  Mechanical  Engineer, 
describing  a  new  steam  calorimeter  in  which  the  water  is  sep- 
arated from  the  steam  by  a  sudden  change  in  direction  of  flow 
which  causes  the  water  by  its  inertia  to  be  forced  through  the 
meshes  of  a  cup  placed  in  its  pathway,  the  water  being  collected 
and  measured,  while  the  weight  of  the  dry  steam  is  derived  by 
its  flow  through  an  opening  that  has  been  calibrated,  for  different 
pressures.  Prof.  R.  C.  Carpenter  gives  the  following  conclusions 
as  guides  to  calorimetry  practice  :  First,  the  steam  ordinarily  dis- 
charged from  a  boiler  of  proper  proportion  and  in  good  working 
condition  carries  an  exceedingly  small  percentage  of  water.  Src- 
ond,  a  certain  amount  of  water  will  be  carried  along  by  the  steam 
in  the  form  of  vapor  or  small  drops;  that  this  amount  varies  some- 
what with  the  velocity,  but  probably  does  not  exceed  two  or  three 
per  cent,  by  weight,  and  furthermore,  a  fair  sample  of  such  steam 
is  usually  obtained  by  any  of  the  ordinary  methods  in  use.  Thirds 
water  is  sometimes  thrown  from  the  boiler  in  large  amounts,  and 
in  such  a  case  it  will  usually  remain  distinct  from  the  steam  and 
will  pass  along  the  bottom  of  horizontal  pipes  in  a  stream  of 
greater  or  less  depth,  and  will  flow  if  moving  downward  iifa, 
vertical  pipe  in  irregular  positions  depending  upon  its  velocity 
and  various  other  considerations.  Steam  carrying  water  in  this 
way  when  ascending  in  a  vertical  pipe  will  probably  be  irregu- 
larly charged,  and  samples  drawn  from  time  to  time  are  likely  to 
vary  greatly.  This  condition  can  usually  be  considered 
an  abnormal  one  and  probably  cannot  be  fairly  sampled 
by  any  method.  In  case  large  amounts  of  water  are 
thrown  over,  the  quality  of  the  steam  cannot  be 
even  approximately  obtained  without  the  use  of  a  steam  sepa- 
rator for  removing  the  excess  of  water.  Fourth,  steam,  even  in 
a  very  dry  condition  is  likely  to  deposit  a  film  of  water  on  the 
inside  of  the  pipe  by  condensation.  This  amount  is  rarely  of 
sufficient  importance  to  greatly  affect  the  results,  but  if  the 
calorimeter  is  so  located  as  to  draw  this  directly  into  the  pipe  it 
may  show  very  wet  steam  when  the  contrary  condition  actually 
exists.  The  writer  believes  that  samples  for  calorimetric  deter- 
mination should  be  drawn  from  a  vertical  pipe  in  which  there  is 
an  ascending  current  of  steam,  and  that  the  sample  should  be 
taken  as  uniformly  as  possible  from  all  sections  of  (he  pipe,  except 
that  no  steam  should  be  drawn  immediately  adjacent  the  exterior 
poition  of  the  pipe;  and  in  such  a  case  the  results  will  indicate, 
if  substantially  uniform,  in  all  cases  not  showing  an  excessive 
amount  of  moisture,  the  average  quality  of  the  steam  xcithin 
reasonable  limits  of  errors  of  observation.  Further,  if  the  deter- 
minations obtained  by  the  calorimeter  in  this  position  are  irregu- 
lar,,or.  show  large  percentages  of  error,  it,  may  be  |reasonably 


doubted  that  the  sample  of  steam  obtained  is  accurate.    Fifth,  a 

steam  separator  is  always  desirable  to  remove  excess  of  water 
from  the  main  steam  pipe,  in  which  case  determinations  should 
be  taken  after  the  steam  has  passed  the  separator.  The  writer, 
fiowever,  believes  from  his  own  experience  that  the  use  of  the 
separator  will  not  be  found  es-ential  in  one  ease  out  of  twenty, 
for  the  reason  that  the  water  Is  very  rarely  thrown  into  the 
steam  in  larger  quantities  than  the  steam  itself  will  take  up  and 
retain  in  a  uniformly  distributed  condition.  ,.?' 


^ctBOttals. 


Mr.  G,  W.  Dickinson,  General  Manager  of  the  Western  lines  of 
the  Northern  Pacific,  has  resigned.  '  ~  .: 

General  James  Jourdan  has  been  appointed  temporary  Receiver 
of  the  Kings  County  Elevated  road. 

Mr.  C.  O.  Skidraore,  Master  Mechanic  of  the  New  York,  Phila- 
delphia &  Norfolk  Railroad,  has  resigned. 

^Ir.  Charles  W.  McMeekin  has  been  apixiinted  Chief  Engineer 
of  the  Iowa  Central,  with  office  at  Marshalltown,  la. 

Mr.  F.  F.  Graf  has  been  appointed  Receiver  of  the  Ohio  South- 
ern Railroad  in  place  of  ^Ir.  J.  R.  Megrue,  resigned. 

Mr.  W.  II.  McDoel.  General  Manager  of  the  Louisville.  New 
Albany  &  Chicago,  has  been  appointed  Receiver  of  that  road. 

Mr.  C.  W.  F.  Felt  has  been  appointed  Chief  Engineer  on  the 
Gulf,  Colorado  &  Santa  Fe  Railroad  with  headquarters  at  Galves- 
ton.  

5IjN  R.  P.  C.  Sanderson.  Division  Superintendent  of  Motive 
Power  of  the  Norfolk  &  Western,  has  resigned,  and  that  position 
has  been  abolished.    _^ 

Mr.  A.  G.  Wright  has  been  appointed  Division  Master  Mechanic 
of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railroad,  with 
head(iuarters  at  Altoona.  Wis. ^^ 

Mr.  J.  H.  McGill  has  been  appointed  Master  Mechanic  of  the 
New  Orleans  and  Northwestern  and  has  charge  of  the  locomotive 
and  car  departments  and  the  water  supply. 

Mr.  Henry  Kistner  has  been  appointed  General  Foreman  of 
Motive  Power  and  Car  Department  of  the  Monterey  &  Mexican 
Gulf  Railroad,  with  headquarters  at  Monterey,  Mex. 

Mr.  W.  J.  Miller  has  been  appointed  General  Foreman  of  the 
Machinery  Department  of  the  Columbus,  Sandutky  &  Hocking, 
at  Columbus,  O.,  to  succeed  Mr.  P.  T.  Bancroft,  resigned. 

Mr.  William  Gibson,  formerly  Superintendent  of  the  Cincin- 
nati, Columbus  and  Sandusky  divisions  of  the  Big  Four,  has  been 
appointed  Assistant  General  Manager  of  the  Baltimore  &  Ohio. 

Mr.  James  Gaston  has  been  appointed  Master  Car  Builder  of  the 
Louisville,  Evansville  &  St.  Louis  Railroad,  with  headquarters  at 
Princeton,  Ind.  He  takes  the  place  of  Mr.  W.  E.  Looney,  re- 
signed.   

Mr.  W.  n.  Newman  has  accepted  the  position  of  Second  Vice- 
President  of  the  Great  Northern  and  has  resigned  as  Third  Vice- 
President  of  the  Chicago  &  Northwestern.  His  headquarters  will 
be  at  St.  Paul,  Minn. ,  :^'  -  :;;i  :■; 

Mr.  William  Sinnott,  formerly  General  Foreman  of  the  Balti- 
more &  Ohio  shops  at  Philadelphia,  has  been  appointed  Division 
Master  Mechanic  of  the  Second  and  Third  divisions,  with  head- 
(juarters  at  Cumberland,  Md^. 

Mr.  R.  B.  Burns,  for  years  resident  Engineer  of  the  Atlantic  & 
Pacific  at  Williams,  Ariz.,  has  been  appointed  Chief  Engineer  of 
that  road,  in  charge  of  the  maintenance  of  roadway  and  build- 
ings, including  service  department. 

Mr.  J.  G.  Thomas,  Assistant  Superintendent  of  Motive  Power 
and  Equipment  of  the  Central  of  New  Jersey,  with  headquarters 
at  Ashley.  Pa.,  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Lehigh  &  Susquehatna  Division,      -v  --,■:. 
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Mr.  William  H.  Baldwin.  Jr.,  has  resigned  the  position  of  Sec- 
ond Vice-President  of  the  Southern  Railway  to  accept  the  Presi- 
dency of  the  Long  Island  Railroad,  vice  Mr.  Austin  Corbin,  de- 
ceased.    Mr.  Baldwin  will  have  his  headquarters  in  New  York. 

Mr.  W.  G.  Pearce,  heretofore  Assistant  General  Manager  of  the 
Northern  Pacific,  has  been  appointed  Assistant  General  Superin- 
tendent of  the  reorganized  road,  with  headquarters  iit  Tacoma, 
Wa.«)i.  Mr.  Pfarce  will  have  jurisdiction  ovei;  the  lines  west  of 
Hillings,  ^lont. 

Mr.  S.  B.  Hynes  is  General  Manager  of  the  Los  Angeles  Term- 
inal Railway.  Mr.  William  Wincup  has  resigned  as  Acting  Gen- 
oral  Manager  and  Secretary,  and  Mr.  F.  K.  Rule  has  been  chosen 
Secretary.  Mr.  W.  J.  Cox  has  been  appointed  Assistant  to  the 
General  Manager. 

Mr.  W.  W  Finley,  Second  Vice-President  of  the  Great  North- 
ern, has  been  elected  Second  Vice-Presidet-t  of  the  Southern,  to 
succeed  Mr.  W.  H.  Baldwin.  Jr.  Mr.  Finley  was  formerly  Third 
Vice-President  of  the  Southern,  which  position  he  r< signed  to  re- 
turn to  the  Great  Northern,  of  which  he  had  been  previously  Gen- 
eral Traffic  Manager. 

Mr.  W.  H.  Hudson,  formerly  Master  Mechanic  of  the  Southern 
Railway  in  Atlanta,  has  been  appointed  Master  Mechanic  at  Salis- 
bury, N.  C.  Mr.  W.  L.  Tracy,  formerly  Master  M»cliai  ic  at  Bir- 
nimgham,  has  been  transferred  to  Athnta,  and  Mr.  W.  A.  Stone 
is  trarsferred  from  Selma,  Ala.,  to  the  position  of  Master  Me- 
chanic at  Birmingham.  Mr.  Tlios.  M.  Feeley  takescharge  at  Selma. 

Mr.  E.  H.  McHenry,  formerly  Chief  Engineer  and  lately  one  of 
the  Receivers  of  the  Northern  Pacific,  is  now  Chief  Engineer  of 
the  reorganized  road.  Mr.  W.  L.  Darling,  who  has  been  Cnief 
Engineer  since  last  April,  has  l>een  appomted  Division  Engineer, 
with  headquarters  at  St.  Paul,  Minn.,  in  charge  on  lines  east  of 
Billings,  Mont.  C.  S,  Bihler  is  appointed  Division  Enaineer,  with 
h<>;id()iiarters  at  Tacoma,  Wnsh.,  in  charge  on  lines  west  of  Bill- 
ings, Mont.  


interesting  and  easy  of  comprehension,  which  is  not  true  of  many 
of  the  contributors  to  engineering  literature. 

In  the  association  of  which  he  was  a  member  he  will  be  missed 
as  long  as  those  whoee  privilege  it  was  to  have  his  acquaintance 
will  live.  He  always  met  them  with  a  genial  smile,  and  the 
sense  of  humor,  which  was  one  of  his  characteristics,  attracted 
to  him  those  into  whose  society  he  was  thrown.  Men  who 
knew  him  best  appnciated  most  the  serious  side  of  his  character. 
With  a  long  and  varied  experience  in  engineering,  he  had  de- 
veloped what  may  be  caHed  mechanical  sagacity  and  a  very 
sound  judgment,  which  is  of  such  great  value  in  all  engineering 
enterprii-eg.  In  the  words  of  the  writer  from  whom  we  have 
already  quoted,  "One  never  failed  to  derive  great  benefit  from 
his  advice  and  pleasing  suggestions,  and  yet  the  man  of  this  dis- 
position had  the  ability  and  capacity  to  manage  successfully 
large  engineering  establishments,  employing  hundreds  of  men, 
whose  confidence  and  esteem  he  enjoyed.  He  w'as  held  in  the 
highest  regard  by  his  employees,  and  up  to  the  time  of  his  death 
had  lost,  among  them  stdl  living,  none  of  the  good  feeling  that 
was  due  him  from  early  years." 

A  wife,  one  son  and  one  daughter  survive  him. 


^rjttipnijcut  Potjcs. 


J.  F.  Holloway. 

Among  a  very  large  ciicle  of  friends  and  acquaintances  the 
news  of  the  death  of  the  former  President  of  the  Society  of  Me- 
chanical Engineers,  which  occured  at  his  home  at  Cuyahoga  Falls, 
O.,  on  September  1,  was  received  with  profound  sorrow.  His 
cheerful  disposition,  his'  hopefulness,  his  companionable  nature, 
endeared  him  to  all  who  had  the  privilege  of  his  acquaintence.  He 
was  71  years  of  age  at  the  timeof  his  death,  which  occurred  after 
a  brief  illness,  and  was  due  to  Briifht's  disease. 

His  business  career  was  commenced  in  the  works  of  the  Cuya- 
hoga Steam  Furnace  Company,  in  Cleveland.  After  his  aj)- 
prentic^sbip  in  this  establishment  he  secured  a  place  as  Superin- 
tendent of  a  manufacturing  company  in  Southern  Illinois.  He 
remained  there  until  1861,  when  he  returned  to  Cleveland  as  Su- 
perintendent of  the  works  in  which  he  began  his  career.  He 
occupied  that  position  until  1872,  when  he  was  elected  President 
of  the  company,  which  office  he  filled  until  the  company  went 
out  of  business  in  1887.  W^bile  occupying  that  position,  it  is  said 
by  a  writer  in  the  Jfar/we  iZefieir,  "  By  his  industry,  ingenuity 
and  engineering  skill,  he  assisted  more  than  any  man  in  laying 
the  foundation  of  what  is  now  regarded  as  the  greatest  merchant 
marine  on  any  inland  sea." 

After  the  property  of  the  Cuyahoga  Company  was  sold,  Mr. 
Holloway  became  associated  with  the  Worthington  Steam  P*ump 
Company,  of  New  York,  and  remained  there  until  about  a  year 
ago,  when  he  became  Consulting  Engineer  of  the  Snow  Pump 
Oompany.  of  Buffalo,  N.  Y.,  which  position  he  occupied  at  the 
time  of  his  death. 

He  was  one  of  the  charter  members  of  the  American  Society  of 
Mechanical  Engineers,  and  was  elected  President  in  1884.  He 
was  also  a  member  of  the  American  Institute  of  Mining  Engineers 
and  of  the  Engineers'  Club,  of  New  York,  and  while  a  resident^f 
Cleveland  was  a  member  of  the  Cleveland  Civil  EngineeVi^ 
Society,  of  which  he  was  at  one  time  President.  He  often  con- 
tributed papers  to  these  associations,  and  took  part  in  their  dis- 
cussions.   He  bad  the  faculty  of  making  what  he  wrote  and  said 


The  Baltimore  &  Ohio  Railroad  has  received  a  large  number  uf 

the  7.J  engines  ordered  several  months  ago.     '  Y'  ■  -■■".'.';--'■' 

The  Northern  Pacific  is  reported  to  have  issued  specifications 
for  compound  locomotives  of  special  design. 

The  Chicago  &  Alton  Railroad  i^  btrilding  at  its   Bloomiugtou 

shops  100  coal  ears  of  60.000  pounds  capacity.         v,  •.  .. ,  ■  .. 

The  Chicigo,  Rock  Island  &  Pacific  has  given  an  order  for  100 
box  cars  to  the  Michigan-Peninsular  Car  Company. 

The  Baltimore  &  Ohio  recently  ordered  a  small  electric  loco- 
motive for  use  in  switching  at  the  Baltimore  terminals. 

The  Richmond  Locomotive  Works  has  orders  for  three  0-wheel 
connected  engines  for  the  Georgia  &  Alabama  Railroad. 

The  Wabash  is  building  two  mail  cars  at  its  Toledo  sho(>s.  The 
cars  are  60  feet  long  and  are  equipped  with  Pintsch  gas. 

The  Rogers  Ltx;omotive  Works  has  been  awarded  a  contract 
for  three  ten-wheel  locomotives  for  the  Kokuk  &  Western  Rail- 
road. 

The  Midland  Terminal,  of  Colorado,  has  ordered  two  new  en- 
gines arid  four  new  coaches  for  service  between  Cripple  Creek 
and  Gillett. 

It  is  reported  that  the  order  for  100  refrigerator  cars  for  Swift 
&  Company,  which  was  held  up  some  time  ago,  will  be  let  in  the 
near  futnre. 

It  is  stated  that  the  Pittsburgh  Locomotive  Works  has  orders 
for  three  6- wheel  connected  engined  from  the  China  and  Japan 
Trading  Company. 

It  is  reported  that  the  Baldwin  Locomotive  Works  has  been 
awarded  the  contract  for  locomotives  for  the  Tientsin  &  Pekin 
Railway,  which  is  a  part  of  the  Imperial  Railway  of  China. 

At  the  car  shops  of  the  Northern  Pacific  Railroad,  South 
Tacoma,  Wash.,  130  new  flat  cars,  of  70,000  pounds  capacity,  will 
be  built  in  the  next  two  months.  The  shops  are  also  increasing 
the  capacity  of  several  hundred  cars  from  40,000  pounds  to  50,000 
pounds. 

The  Baltimore  &  Ohio  Railroad  put  their  new  machine  shops 
in  Cumberland,  Md.,  into  operation  last  month.  The  shops  cost 
$340,000,  including  what  is  said  to  be  the  largest  round  house  on 
the  system. 

The  first  shipment  of  motor  cars  for  the  New  York  and  Brook- 
lyn Bridge  was  received  last  month  from  the  Pullman  Car  Com- 
pany. The  new  cars  are  fitted  with  heavy  motors,  also  a  cable 
grip.  The  cars  were  run  on  their  own  trucks  from  Chicago. 
Each  train  over  the  bridge  will  have  one  of  these  motor  cars 
attached  for  switching  at  the  terminals.  '1..'',/ 
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The  Fire-B«tarding  dualities  of  Wired-Olass. 


Wliy  on  Electric  Motor  Bevolves.* 


In  a  paper  on  the  fire-retarding  qualities  of  wlred-glara,  by  C. 
A.  Hexamer,  C  E.,  in  the  Journal  of  the  Franklin  Institute  for 
August,  there  is  given  the  result  of  a  test  of  wired-glass  made  at 
the  request  of  the  Mississippi  Glass  Company,  and  reported  to  the 
Philadelphia  Fire  Underwriters'  Association.  Uriefly  told  the 
te*t  is  as  follows:  A  brick  test-house,  about  8  by  4  feet,  mside 
measurement,  and  nine  feet  high,  was  constructed  in  the  yard  of 
the  Pennsylvania  Iron  Works.  In  one  side  of  this  structure  a 
wired-glass  window  was  fastened  in  a  wooden  frame,  covered 
with  lock-jointed  tin.  In  another  side,  a  Philadelphia  standard 
fire-door  was  hung.  The  upper  part  of  this  door^had  a  pane  of 
wired-glriSs,  18  by  24  inches,  set  into  a  wooden  metal-covered 
frame.  The  entire  roof  of  the  test-house  was  replaced  by  a  sky- 
light, the  sash  being  constructed  of  wood,  metal-covered;  one  side 
of  this  skylight  being  provided  with  three  lights  of  J-inch  ordi- 
nary rough  glass,  the  other  side  with  three  lights  of  wired-glass. 
The  wired-glass  used  was  J  inch  thick,  and  was  manufactured  by 
the  Mississippi  Glasd  Company,  of  St.  Louis.  Iron  grate  bars 
were  placed  in  the  bottom  of  the  test -house,  and  openings  were 
left  in  the  wall  near  the  ground  for  free  draught.  The  test  house 
was  filled  for  two-thirds  of  ita  height  with  wood  treated  with  a 
liberal  allowance  of  coal  oil  and  resin.  In  a  few  min- 
utes after  the  fire  was  started  the  ordinary  rough  glass 
in  the  skylight  cracked  and  pieces  began  to  tall  into 
the  fire.  The  wired-glass  in  the  fire-door  soon  became  red 
hot,  also  the  three  plates  of  wired-glass  in  skylight,  but  they  re- 
tained their  positions  throughout  the  test.  At  the  end  of  30  min- 
utes, water  was  thrown  on  the  fire  and  also  on  the  hot  glass. 
After  the  fire  was  extinguished,  the  three  plates  of  glass  in  the 
skylight  were  found  to  be  cracked  into  countless  pieces,  but  still 
adhering  together,  forming  one  sheet.  The  window  light,  which, 
as  the  result  showed,  was  not  properly  secured  to  the  frame,  was 
found  to  be  in  same  condition  as  skylight  glass,  except  that  a 
large  crack  had  developed.  The  plate  of  glass  in  the  standard 
fire-door  was  cracked,  the  same  as  the  skylight;  but  having  been 
well  secured  into  the  door  frame,  it  did  not  give  way.  The  action 
of  the  fire  on  the  wooden  metal-covered  skyliglit  and  window 
frame  showed  conclusively  that  this  class  of  construction  is  far 
superior  to  iron  framing,  no  warping  or  giving  way  of  any  jwr- 
^  tion  of  the  frames  being  noticed.  The  fire  door  in  direct  contact 
with  the  fire  showed  but  little  buckling  on  the  inner  side,  and  no 
signs  of  giving  way.  On  removing  the  tin  covering,  it  was  found, 
however,  that  the  inner  layer  of  1-inch  boards  was  completely 
charred  throuf^fa,  but  that  the  second  layer  was  only  slightly 
damaged.  y{'  ''"•'.'■  ■''._  ■':.'■!'''-..'; 

The  conclusions  to  be  drawn  from  the  test  appear  to  be  as  fol-  . 
lows: 

(1)  Wired-glass  can  safely  be  used  in  skylights,  and  in  such 
situations  will  withstand  a  severe  fire  and  will  not  give  way 
when  water  is  thrown  on  it.  A  wooden  framing  for  skylight, 
cov(re«l  with  tin,  all  seams  lock- jointed  and  concealed-nailed,  is 
superior  in  fire-resisting  quality  to  iron  framing. 

(3)  Wired-glass  in  wooden  sash,  covered  with  tin,  all  seams 
lock- jointed  and  concealed-nailed,  can  safely  be  used  for  windows 
toward  an  external  exposure. 

(3)  W^ired-glass  can  safely  be  used  in  fire-doors  to  elevator 
shafts  and  stairway  towers,  where  it  is  necessary  to  light  said 
shafts. 

(4)  In  office  buildings,  hotels,  etc.,  where  it  is  undesirable  to 
have  elevator  shafts  entirely  enclosed  and  dark,  wired-glass  per- 
manently built  into  a  brick  or  terra-cotta  shatt,  or  arranged  in  a 
wood  metal-covered  frame,  can  safely  be  used.     .■.-.';;■. 

(5)  Wired-glass  plates,  securely  fastened  in  standard  fire-shat- 
ters, can  safely  be  used  toward  an  external  exposure.  In  this 
case,  the  fact  that  a  possible  fire  in  a  building,  all  windows  of 
which  are  protected  by  fire-shntters,  can  much  more  readily  be 
detected  from  tlie  outside  through  the  wired-glass,  is  of  import- 
ance. 


The  action  of  the  current  in  producing  rotation  in  an  electric 
motor  is  quite  simple. 

The  fundamental  fact  is  the  relation  between  an  electric  current 
and  a  magnet.  If  a  piece  of  iron  be  surrounded  by  a  coil  throogh 
which  current  is  passed,  it  becomes  a  magnet.  It  will  attract  iron, 
and  the  space  surrounding  it  becomes  magnetic.  Iron  flliogs  will 
arrange  themselves  in  the  direction  shown  by  the  dotted  lines  in 
Fig.  1.  One  end  of  a  magnet  is  a  north  pole  and  the  other  a  south 
pole. 

If  a  wire,  such  as  CD,  be  moved  past  either  pole  of  the  magnet, 
there  will  be  a  tendency  for  current  to  flow  in  the  wire  either  from 
C  to  Z>  or  from  />  to  C,  according  to  the  character  of  the  pole  past 
which  it  is  moved  and  to  the  direction  of  the  movement.  If  the 
ends  of  the  wire  CZ>  are  jioned  by  a  conductor,  so  that  there  is  a 
complete  circuit,  a  current  of  electricity  will  flow  through  the  cir- 
cuit. 

The  reason  why  there  is  a  tendency  for  an  electric  current  to  flow 
in  the  wire  CD  when  it  is  moved  in  the  vicinity  of  a  magnet  is  not 
known.  There  are  several  theories,  all  more  or  less  involved  and 
depending  upon  pure  assumptions  as  to  the  nature  of  an  electric 
current.  For  all  practical  purposes  it  matters  not  what  the  reason 
is  ;  the  fact  that  current  flows  when  there  is  an  electric  pressure  in 
a  closed  circuit  is  the  important  thing,  and  it  serves  all  useful  pur- 
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Fig.  1. 


poses  to  know  that  current  does  flow,  and  that  its  direction  and 
amount  are  always  the  same  under  similar  circumstances. 

The  intensity  of  the  electric  pressure,  or  electro  motive  force, 
depends  upon  the  velocity  of  revolution  of  the  wires  and  upon  the 
strength  of  the  magnets,  and  the  quantity  of  current  depends  upon 
the  electro-motive  force  and  upon  the  amount  of  the  resistance  in 
the  circuit.  Other  things  being  equal,  the  current  through  a  long 
small  wire,  or  greater  resistance,  will  be  less  than  through  a  short 
thick  one,  or  a  less  resistance. 

Two  electro  magnets  are  shown  in  Fig.  2,  in  which  the  north 
pole  of  one  magnet  is  near  the  south  pole  of  the  other,  and  the 
magnetic  field  between  the  two  lies  in  approximately  straight  lines 
between  the  two  magnets,  as  indicated  by  the  dotted  lines.  If  the 
wire  CD  be  moved  across  this  field  and  its  ends  be  joined,  as  by  the 
circuit  CEFD,  a  current  will  flow  in  this  circuit.  The  wire  CD 
may  be  made  to  revolve  around  the  wire  EF,  passing  in  front  of 
one  pole  and  then  in  front  of  the  other  pole,  as  in  Fig.  3.  The  cur- 
rent in  the  circuit. will  pass  in  one  direction  when  the  wire  is  pass- 
ing one  pole,  and  in  the  other  direction  when  it  is  passing  the  other 


•  From  a  pamphlet  or  catalotrae  of  electric  locomotives,  issued  by  tho 
BaldwinLocomotive  Works  and  the  Westiagbouse  £iectric  &  Maoufac- 
turinR  Company,  and  written  by  Mr.  U.  L,  Barnes. 
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pole.  Tbe  connection  between  this  elementary  arrangement  and 
the  dynamo  is  easily  recoKnized.  In  the  dynamo  a  magnetic  field 
is  produced  by  electro-magnets  called  "  field  poles,"  and  a  consid- 
erable numi)er  of  wires  similar  to  the  wire  CD  are  placed  upon  an 
armature  so  that  they  revolve  in  front  of  the  poles.  Each  indi- 
vidual wire  produces  current  first  in  one  direction  and  then  in 
another  direction,  as  explained  above  ;  but  if  there  be  many  wires, 
there  will  always  be  the  same  number  in  front  of  the  positive  pole 
and  the  same  number  in  front  of  the  negative  pole,  so  that  the 
total  or  resultant  action  is  practically  uniform  and  may  be  made  to 
produce  a  continuous  current.  Such  a  machine  is  the  common  dy- 
namo or  motor. 

A  dynamo  transforms  mechanical  into  electrical  enersry,  and  a 
motor  transforms  electrical  into  mechanical  energy.  The  two  op- 
erations are  reversible  and  may  be  eflected  in  the  same  machine;  a 
dynamo  may  be  used  as  a  motor  or  a  motor  may  become  a  dynamo. 
A  machine  is  a  motor  when  it  is  driven  by  a  current  of  electricity, 
and  it  is  a  dynamo  when  it  is  driven  by  mechanical  power  and  pro- 
duces an  electric  current.  A  simple  form  of  electric  machine  is 
shown  in  Fig.  4,  which  is  the  general  form  of  the  electric  motor. 
In  this  there  are  two  projections  of  steel,  //and  (r,  which  are  made 
electro-magnets  by  the  current  going  through  the  wires  wound 
.around  them  from  any  source  of  electricity,  such  as  a  battery  at  / 
and  /.  These  magnets  have  poles  facing  toward  a  drum,  K,  re- 
volving on  a  shaft.  The  poles  G  and  H  are  called  the  "salient'* 
poles:  the  other  two  the  "consequent"  poles.  The  magnetic  flow 
or  field  is  shown  by  the  dotted  lines.  On  the  periphery  of  the  drum 
are  arranged  wires  in  the  slots  shown.  As  this  drum  is  revolved^ 
there  will  be  a  tendency  for  electricity  to  flow  in  the  wires.  In 
order  to  get  a  current  of  electricity  from  these  wires  it  is  necessary 
to  make  a  complete  circuit.    Aseach  of  the  wires  in  the  slots  passes 


Fig.  ♦. 

in  front  of  a  pole,  a  pressure  or  electro-motive  force  will  be  gener- 
rated,  and  its  direction  will  depend  upon  whether  the  pole  is  a 
north  or  a  south  pole. 

The  prcs.sure  or  electro-motive  force  generated  in  the  wires  mov- 
ing in  front  of  the  positive  or  north  field  poles  will  be  in  one  direc- 
tion, while  those  in  front  of  the  negative  or  south  poles  will  be  in  the 
opposite  direction.  Therefore,  if  two  such  wires  be  connected  to- 
gether at  one  end  of  the  armature,  the  free  terminals  of  the  wire  at 
the  other  end  of  the  armature  will  have  the  sum  of  the  electro-mo- 
tive forces  generated  in  the  two  wires.  The  wires  so  connected  can 
be  considered  as  a  turn  of  a  single  wire,  instead  of  two  separate 
wires,  anjd  this  turn  may  be  connected  in  series  with  other  turns,  so 
that  the  resulting  electro  motive  force  is  tbe  sum  of  that  in  all  the 
turns  and  all  tbe  wires  so  connected.  It  is  customary  to  connect 
tbe  coils  of  an  armature  .so  that  the  electro-motive  force  given  is 
that  obtained  from  half  tbe  coils  in  series.  The  other  half  of  the 
coils  is  connected  in  parallel  with  the  first  half,  so  that  the  currents 
flowing  in  the  two  halves  will  unite  to  give  a  current  in  the  external 
circuit  equal  to  twice  the  current  in  the  two  armature  circuits  or 
paths. 

It  is  evident  that,  as  the  armature  revolves,  wires  which  were  in 
front  of  the  positive  pole  will  pass  in  front  of  the  negative  pole,  and 
that  in  order  to  maintain  tbe  electro-motive  for^e  it  will  be  neces- 
sary to  change  the  connections  from  the  armature  winding  to  the 
external  circuit  in  such  a  way  that  all  the  wires  between  tbe  two 
points  of  connection   will  have   their  electro-motive  forces  in  the 


proper  direction.  The  connection  to  the  armature  most  therefore 
be  made  not  .1  definite  point  in  the  armature  itself,  but  at  a  definite 
point  with  reference  to  the  field  magnets,  so  that  all  the  wires  be- 
tween two  points  or  contacts  shall  always  sustain  the  same  rela- 
tion to  the  field  magnets. 

For  this  purpose  a  device  known  as  a  "commutator"  is  provided. 
The  commutator  .is  made  of  a  number  of  segments,  as  shown  at  A, 
in  Fig.  3,  which  are  connected  to  the  armature  winding.  On  the 
commutator  are  sliding  contacts,  or  brusbes,which  bear  on  tbe  seg- 
ments and  are  joined  to  an  external  circuit,  making  a  continuous 
path  through  which  current  may  fllow.  As  the  commutator  re- 
volves the  different  segments  come  under  the  brushes,  so  that  the 
relative  position  of  the  armature  wires  between  tbe  brushes  is  de- 
pendent on  the  position  of  the  brushes.  The  armature  wires  which 
connect  the  brushes  arc  tho^e  sustaining  the  desired  definite  posi- 
tion to  the  field  magnets,  so  that  the  currents  from  the  armature  at 
all   times  flow   properly   into  the  external   circuit,  although  indi- 
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vidual  armature  wires  carry  currents  first  in  one  direction  and 
then  in  the  other  direction,  depending  on  the  character  of  the  pole 
in  front  of  which  they  may  t>e  moving. 

On  two-pole  machines  there  are  two  brush-holders,  each  contain 
ing  one  or  more  brushes.  On  the  four-pole  machine  there  may  be 
either  two  or  four  brush-holdors,  and  on  a  six  pole  machine,  either 
two,  four  or  six  brush-holders. 

A  single  path  of  the  current  through  the  commutator  and  arm- 
ature winding  is  shown  by  the  arrows  on  Fig.  6.  The  brushes 
B  and  C  are  placed  on  the  top  side  of  the  commutator  to  make 
them  more  accessible,  and  this  gives  a  peculiar  but  simple  armature 
winding. 

For  the  sake  of  simplicity,  the  batteries  /  and  J  of  Fig.  4  are 
not  used  on  common  forma  of  generators  or  motors,  but  the  cur- 
rent that  flows  from  the  armature  through  the  commutator  is  made 
to  flow  through  the  electro-magnets  either  in  whole  or  in  part.  If 
all  of  the  armature  current  flows  around  the  electro-magnets  or 
fields  of  the  machine,  it  is  a  "series"  machine;  if  only  a  part  of  the 
current  is  used  in  this  way,  it  is  a  "shunt"  machine,  that  is,  some 
of  the  current  is  "shunted"  through  the  fields.  Sometimes  both 
the  shunt  and  series  windings  are  used,  and  in  that  case 
the  machine  is  called  a  "compound  wound"  machine.  Such 
a  machine  has  a  large  wire  through  which  the  main  cur- 
rent passes,  and  a  fine  wire  through  which  the  shunted 
current  flows.  Fig.  5  shows  how  the  commutator  and  the 
fields  are  connected,  and  how  the  current  flows  from  the  wires  in 
the  armature  through  the  commutator  in  a  series  machine. 

If  the  current  delivered  by  a  dynamo  does  not  flow  in  the  desired 
direction,  it  can  be  reversed  by  shifting  the  wires  in  the  binding 
posts  or  by  throwing  a  switch.  If  the  motor  does  not  revolve  in 
the  desired  direction,  it  can  be  made  to  do  so  by  reversing  the  con- 
nections to  the  armature  or  field-coils:  so  that,  without  knowing 
which  way  a  current  of  electricity  is  to  be  generated,  any  practical 
man  can  make  a  motor  revolve  in  a  proper  direction  by  simply 
changing  the  connections. 

It  is  natural  that  a  machine  which  gives  out  electric  energy  when 
driven  by  an  external  power  will,  when  electric  energy  is  delivered 
to  it,  reverse  its  action  and  give  out  mechanical  power  and  do  work. 
This  is  not  a  logical  reason  why  a  motor  revolves  under  tbe  influ- 
ence of  an  electric  current,  but  it  is  a  natural  inference  which 
assists  in  comprehending  tbe  fact. 
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Mogul  Freight  Locomotive  for  the  New  York,  New  Haven  &  Hartford  R.  R.— Built  by  Schnectady  Locomotive  Works. 


Perhaps  the  simplest  way  to  explain  the  cause  of  the  movement 
of  an  electric  motor,  when  supplied  with  a  current,  is  to  compare 
the  action  to  the  well-known  attraction  of  unlike  poles  or  magnets 
and  the  repulsion  of  like  poles.  In  any  motor  the  current  through 
the  field  causes  a  north  or  south  pole  to  be  maintained,  and  the 
current  through  the  armature  and  brushes  causes  an  opposite 
polarity.  These  constantly  maintained  unlike  poles  attract  each 
other  and  pull  the  armature  around  on  its  axis. 

It  has  been  explained  that  if  -  a  motor  be  driven  by  a  belt  an 
electro-motive  force  is  produced  and  the  machine  acts  as  a  dynamo. 
It  is  also  a  fact  that  an  electro-motive  force  is  produced  whether 
the  power  for  driving  the  machine  is  obtained  from  a  belt  or  from 
the  electric  current — that  is,  whether  the  machine  be  driven  as  a 
dynamo  or  as  a  motor.  In  a  dynamo,  however,  the  current  flows 
out  in  the  direction  in  which  the  electro  motive  force  is  acting.  In 
a  motor  the  electro-motive  force  produced  has  a  direction  opposed 
to  the  the  direction  of  the  flow  of  current.  '  This  may  be  illustrated 
by  the  following  experiment: 

Two  similar  machines  are  driven  independently  at  600 revolutions 
and  give  an  electro-motive  force  of  1(10  volts.  Similar  terminals  of 
the  two  machines  are  connected  together.  No  current  flows 
between  the  machines  because  the  two  pressures  are  the  same  and 
are  opposed  in  direction.  If  now  the  belt  be  thrown  ofl  from  one 
machine  its  speed  will  begin  to  fall.  This  will  lower  its  electro- 
motive force  below  that  of  the  other  machine  or  dynamo,  but  will 
not  change  the  direction  of  the  force.  There  will  now  be  a  differ- 
ence of  pressure  in  favor  of  the  machine  which  is  driven,  and  it 
will  now  send  a  current  through  the  other  machine  and  run  it  a.s 
a  motor.  The  speed  of  the  motor  will  continue  to  fall  until  the 
ditFerence  in  pressure  or  electro-motive  force  between  the  two 
machines  is  just  sufficient  to  cause  the  flow  of  enough  current  to 
keep  the  motor  running  against  whatever  frictional  resistance 
and  other  resistance  there  may  be.  The  electromotive  force  gen- 
erated in  the  motor,  which  is  against  or  counter  to  that  of 
the  current  in  the  circuit,  is  called  the  "  count«r  electro-motive 
force.'' 

In  order  to  determine  bow  fast  a  motor  will  run  without  doing 
work  under  any  given  pressure,  it  is  not  necessary  to  know  any. 
thing  about  the  dynamo  that  furnishes  the  pressure.  The  pressure 
nlone  is  suflicienc  to  determine  the  speed  of  the  motor.  For  in. 
stance,  if  a  motor  will  give  a  pressure  of  500  volta  when  runnitig 
free  at  100  revolutions,  it  will  always  run  at  about  100  revolutions 
when  not  doing  work  on  any  eleetric  circuit  where  the  pressure  is 
500  volts. 

This  dpf^cription  of  a  motor  or  dynamo  carries  with  it  all  of  the 
fundamental  theory  of  electrical  generators  and  motors  that  it  is 
necessary  for  a  mechanic  to  know  in  order  to  take  reasonably  intel- 
ligent care  of  electric  locomotives.  Further  useful  knowledge  must 
be  attained  by  studying  the  difTereut  types  of  electric  motors  and 
dynamos.  These  other  types  all  have  the  same  fundamental 
theory,  even  when  the  construction  is  quite  difflerent. 


Mogul  Freight  Locomotive — New  York,  New  Haven  &  Hart- 
ford B.  B. 


We  show  in  the  accompanying  engraving  one  of  ten  mogul 
freight  locomotives  which  the  Schenectady  Locomotive  Works 
recently  built  for  the  New  York,  New  Haven  &  Hartford  R.  R.. 
from  specifications  prepared  by  Mr.  John  Henney,  Superintendent 
of  Motive  Power.  Tliey  have  cylinders  20  inches  by  28  inches, 
and  driving  wheels  63  inches  in  diameter.  The  driving  wheel 
centersareof  cast  steel,  as  are  also  the  pistons,  foot  plate  and 
driving  boxes.  Pressed  steel  is  used  for  the  boiler  front  and  door, 
cylinder  head  casings,  dome  ring,  dome  cap  and  dome  casing. 
The  flanging  of  boiler  plates  is  done  on  an  hydraulic  flanging 
prrtis.  The  arrangement  of  cab  is  the  same  as  on  the  20  inch 
by  34-inch  passenger  engines  recently  sent  to  the  same  company, 
and  gives  very  comfortable  quarters  for  the  engineer  and  fireman. 

From  the  data  given  below  it  will  be  seen  that  the  engine  has 

great  power  and  weight— 124,450  lbs.  on  three  pairs  of  drivers 

being  about  41,100  lbs.  per  pair. 

Cylinders..... 80  inches  by  28  inches 

Dnvinu  wheels , 63  inches 

IJrifinK  wheel  base 15  feet  2  inches 

ToI-hI  wheel  base  of  eoKine 2S  feet  Sincaea 

Weight  on  driverb      ";  124  400  pounds 

Total  weiKht  of  engine  in  working  order U4.2(t(i  nonnds 

Holler,  diameter 62?^  inches 

Firebox...., , 108«  by  40^  inches 

Tuhee,  number  of =    *       «        ^^^ 

,,  '"..    size  of.... inches  O.D.byi2  feet 

Hoating  surface,  tubes „ 1,946.72  square  feet 

Pl^"?"* • • 164.38  square  feet 

„   .,  to''"  2,111.10  square  feet 

Boiler  pressure ,^  pounds 

Orate  area 30.22  square  feet 

The  tank  has  a  capacity  of  4,500  gallons  and  the  tender  will 
carry  8i  tons  of  coal.  The  boilers  are  of  carbon  steel,  and  among 
the  fittings  might  be  mentioned  Metropolitan  injectois,  consoli- 
dated safety  valves,  magnesia  sectional  boiler  covering.  Westing- 
house  brakes,  Paige  steel-tired  truck-wheels,  Richardson  balanced 
valves  and  Jerome  metallic  packing. 

Western  Railway  Club. 

The  September  meeting  of  the  Western  Railway  Club  was  held 
on  the  loth,  and  was  followed  in  the  evening  by  the  annual  banquet. 
At  the  meeting  the  paper  of  Mr.  D.  L.  Barnes,  on  the  power  and 
efficiency  of  electric  locomotives,  was  discussed,  also  the  paper  of 
Prof.  Goss  on  the  performances  of  the  Purdue  locomotive,  both  of 
which  papers  were  read  at  the  May  meeting.  A  committee  was 
aopointed  to  suggest  at  the  next  meeting  remedies  for  certain  diffl 
cu  ties  that  bad  come  up  under  the  new  rules  of  interchange.  Mr" 
K.  M.  Herr  led  the  discussion  on  "  Difficulties  with  the  Use  of  MeU'i 
Underframes  for  Tenders  and  Cars."  A  papet  oa  the  "  Apprentice 
Boy"  was  read  by  Mr.  .J.  N.  Barr.  .- •  >  ■        '■'. 
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Switching  Engine  Burning  Crude  Petroleum— Built  by  Brooks  Locomotive  Works. 


:'X: 


At  the  banquet  several  excellent  addresses  were  made.  President 
Waitt,  speaking  on  "  Our  Club,"  said,  in  part : 

We  cannot  as  a  club  look  back  on  lonK  years  of  work,  the  organi- 
zation being  to  night  but  12  years  and  Ave  months  old.  We  cannot 
boast  the  largest  membership,  for  our  newly  born  sister  club  ai  St. 
Louis  has  for  the  time  being  outnumbered  us.  But  the  Western  Rail- 
way Club  can  with  pride  look  back  over  12  years'  work  and  point  to 
some  of  the  most  valuable  papers,  from  both  a  technical  ana  prac- 
tical standpoint,  that  hare  ever  emanated  from  any  similar  organi- 
zation. The  Western  Railway  Club  has  been  peculiarly  fortunate 
in  its  membership.  It  is  with  great  satisfaction  that  we  are  able 
to  point  to  the  fact  thas  we  have  among  our  active  members  a  large 
number  of  men  fortitled  by  a  thorough  technical  training  which  has 
been  supplemented  by  years  of  practical  work,  enabling  them  to 
bring  to  the  deliberations  of  our  club  the  sound  reasoning  and  good 
judgment  for  which  our  work  has  for  many  years  been  noted.  .  . 
As  we  look  with  pride  on  the  past  we  should  not  stop  satisfied. 

Colonel  H.  G.  Prout,  of  the  Railroad  Gazette,  responding  to  "  The 
Press,'*  alluded  to  the  railroad  profession  and  then  questioned  if  be 
was  exactly  right  in  using  the  term  "profession."  He  believed, 
however,  that  the  professional  spirit  was  on  the  increase.  He  said, 
in  part : 

1  like  to  think  that  the  professional  spirit  is  growing  fast  among 
railroad  oflicers.  Whether  or  not  railroading  is  a  profession: 
whether  or  not  it  ever  can  be  a  profession,  is  a  small  matter  and  the 
vital  thing  is  that  railroad  ofticers  should  have  the  professional 
spirit.  We  must  look  to  this  spirit  to  save  the  railroads  from  the 
ignorant  and  corrupt  subordinate.  We  must  look  to  it  to  save  the 
the  railroads  from  the  brigands  in  high  places  seeking  oniy  to  make 
their  own  fortunes.  Perhaps  we  must  look  to  it  to  save  the  rail- 
roads from  contiscation  by  Socialists  and  Populists,  and,  in  fact,  by 
honest  voters  who  would  come  to  be  classed  with  either.  How  the 
professional  spirit  will  do  all  this  I  need  not  point  out.  It  will  ad- 
minister the  prop^ties  for  the  interest  of  their  owners  and  not  for 
the  profit  of  salaried  ofticers.  But,  in  the  long  run  the  interest  of 
the  owners  is  the  interest  of  the  public,  and  thus  we  find  the  prob- 
able solution  of  much  that  is  most  troublesome  in  what  iscalled  the 
railroad  problem. 

Other  speakers  were  President  Lemont,  of  Purdue  University. 
Mr.  J.  H.  P.  Hughart,  Second  Vice-President,  and  General  Manager 
of  the  Grand  Rapids  &  Indiana  Railroad;  Mr.  M.  C.  Markham,  As- 
sistant TrafTic  Manager  of  the  Illinois  Central;  Mr.  F.  W.  Morse,  of 
the  Grand  Trunk;  Mr.  Geo.  H.  Heafford,  Mr.  H.  C.  Buhoup  and  Mr, 
R.  B.  Leigh.  A  straw  vote  for  the  presidential  candidates  resulted 
thus:    .McKinley,  W);  Palmer,  4;  Bryan,  0. 


Locomotive  for  Barning*  Petroleum  FueL— Btiilt  by  the 
Brooks'  Locomotive  Works. 


,  In  tlie  accompanying  illustration  we  show  an  interesting 
engine  recently  built  by  the  Brockb'  Locomotive  Works,  Dun- 
kirk, New  York.  It  is  a  six-wheeled  switching  locomo- 
tive for  the  Congress  (iold  Company,  of  Congress,  Ariz.,  and 
ia  e(|uip{)ed  for  the  use  of  crude  petroleum  as  fuel.  The  details  of 
iht\  oil  burning  specialties  are  not  fully  covered  by  patents  and 
therefore  we  are  not  at  libf  rty  to  publish  them  at  present,  but  we 
expect  lo  place  them  before  our  readers  in  the  near  future.  The 
engine  has  cylinders  IT  inches  by  24  inches,  driving  wheels  51 
inches  in  diameter,  a  Itoiler  u6  inches  in  diameter,  a  firebox  78 
inches  by  32  inches,  a  driving  wheel  base  of  11  feet,  and  a  total 


wheel  base  of  46  feet  6  inches,  including  tender.  The  total  weight 
of  the  engine  alone  in  working  order  is  112,000  pounds.  The  boiler 
pressure  is  180  pounds.  The  tank  capacity  is  3,600  gallons  of 
water  and  the  oil  tank  will  hold  about  five  tons  of  petroleum. 
The  engine  is  fitted  with  Jerome  metallic  packing,  Nathan  in- 
jectors and  cylinder  lubricator,  McKee-Fulla  steel  tired  Wheels 
under  tender,  National  brake  beams,  Cooke  bell  ringers.  Westing- 
house  brake  and  train  signal,  also  the  Le  Chatelier  water  brake, 
Janney  couplers,  Tilden  wrecking  frogs  and  the  Nathan  fire  ex- 
tinguisher. 


Electric  and  Compressed-Air  Locomotives  for  the 
Manhattan  Elevated. 


The  electric  locomotive  which  the  Manhattan  Elevatetl  Rail- 
way will  try  upon  the  Thirty-fourth  street  branch  of  its 
lines  is  now  complete.  It  has  the  same  arrangement  of  running 
gear  as  the  present  steam  locomotives  on  the  road,  there  being 
two  pairs  of  drivers  and  a  four-wheeled  truck. 

There  is  a  motor  on  each  driving  axle.  The  motors  will  take  cur- 
rent from  a  third  rail,  but  the  locomotive  carries  a  large  number 
of  storage  batteries  which  will  be  charged  from  the  third  rail 
when  the  current  required  for  the  motor  is  below  a  certain 
amount  and  which  will  automatically  furnish  current  to  the 
motor,  in  addition  to  what  the  latter  receives  from  the  third  rail 
when  the  demands  on  themptor  are  heavy.  In  this  way  the  b:it- 
teries  take  care  of  the  "'peak"  of  the  loads. 

The  company  is  also  about  to  try  a  compresseti-air  motor  of  the 
Hardie  type.  This  is  now  building  at  Rome,  N.  Y.  We  under- 
stand that  both  the  compressed-air  and  electric  locomotives  will 
weigh  slightly  more  than  the  preeent  steam  locomotives. 


The  British  Admiralty  have  ordered  the  stern  torpedo  tubes  to 
he  taken  out  of  all  ships  of  the  Royal  Sovereign  class,  and  these 
vessels  will  now  carry  only  the  submerged  tubes.  There  are  two 
very  substantial  reasons  for  this  course.  Experiments  have  been 
made  which  have  demonstrated  the  possibility  of  hitting  the 
whiskers  of  a  torpedo  by  means  of  quick-firing  guns  while  the 
weapon  is  in  the  tube  and  thus  hoistinaj  the  engineer  with  his 
own  petard.  Then  (says  the  Naval  and  Military  Record)  it  has 
been  found  on  the  China  station  that  where  the  stem  tube  is  rea- 
sonably near  the  water-line  the  seas  in  rough  weather  fill  the 
tube,  and,  if  the  torpedo  is  there,  collapse  the  balance  chamber. 
The  trials  of  the  Eclipse  were  especially  directed  to  elucidate  this 
point,  but  though  no  accident  occurred  in  that  cruiser,  owing  to 
her  tube  being  well  out  of  the  water,  an  immunity  from  accident 
is  not  guaranteed  to  ships  less  favorably  constructed.  Hence  the 
necessity  that  has  arisen  for  removing  the  tahos.— ^'change      .. 
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The  New  Battle-Ships. 


Tbe  bids  for  three  new  battle-ships  authorized  by  Consress  at 
its  last  session  were  opened  in  Washington  on  Sept.  14.  The  bids 
were  as  follows : 

John  H.  Dialogue  &  Sons,  Camden,  N.  J.,  one  battle-ship  for 
$2,661,000. 

Bath  Iron  Works.  Bath,  Me.,  one  battle  ship  for  92,680,000. 

Newport  News  Shipbuilding  and  Dry  Dock  Company,  Newport 
News,  Va.,  one  battle-ship  for  $2..5!i5,000. 

Union  Iron  Works  of  San  FranciHco,  one  battle-ship  for  92,674,950. 

William  Cramps  &  Sons'  Ship  and  EoKine  Company,  Philadel- 
phia, one  battle-ship  for  92,650,000;  two  battle-ships  for  92<6^i(X'0 
each. 

As  a  difference  of  4  per  cent,  in  favor  of  Pacific  coast  builders  has 
always  been  allowed  on  account  of  the  cost  of  transporting  materials 
across  the  continent  and  to  offset  the  voyage  of  tbe  Apantic-built 
ships  to  the  Pacific  for  duty  on  that  ocean,  this  must  be  deducted 
for  the  purpose  of  comparison,  thus  bringing  the  San  Francisco  bid 
down  to  92,598,^,  or  within  $3,952  of  the  lowest  bid,  and  consider- 
ably under  that  of  the  Cramps. 

The  result  of  the  bidding  is  that  the  Newport  News  Company, 
the  Union  Iron  Works  and  Wm.  Cramps  &  Sons  Company  will  each 
build  one  ship. 

These  battle-ships  are  to  be  the  most  powerful  yet  constructed 
for  our  navy.  In  size,  displacement  and  general  characteristics  the 
new  vessels  will  not  be  much  different  from  the  Indiana.  Tbe 
total  length  on  the  water  line  will  be  308  feet,  or  only  a  few  feet 
longer  than  tbe  Indiana  class,  while  their  extreme  beam  will  be  72 
feet  2X  inches,  which  makes  tbem  the  widest  battle-ships  in  the 
navy.  Theii*freeboard,  19>^  feet,  will  also  be  a  little  above  that  of 
battle-ships  of  their  class,  and  as  the  guns  will  be  several  feet  above 
the  decks,  their  fire  is  expected  to  be  as  efficient  as  the  batteries  of 
the  Kearsarge  and  Kentucky  type,  with  their  great  superposed  tur- 
rets mounting  8-inch  guns  above  the  13-inch  rifles.  The  freeboard 
aft  is  6  feet  below  its  extreme  height  forward.  The  normal  dis- 
placement is  given  as  11,525  tons,  but  it  will  approximate  12,000  tons 
when  the  ships  are  in  actual  service  and  ready  for  fighting.  The 
displacement  is  about  the  same  as  that  of  the  Kearsarge  type. 

To  propel  these  vessels  10,000  horse  power  will  be  required  to  give 
them  an  estimated  speed  of  16  knots  in  a  seawav-  In  this  respect 
the  vessels  are  supposed  to  t>e  one  knot  better  than  the  Indiana 
type,  whose  plans  only  called  for  15  knots  an  hour  on  a  four  hours' 
run.  The  normal  coal  supply  will  be  300  tons,  and  the  maximum 
bunker  capacity  1,200,  tbe  latter  supply  enabling  the  big  ships  to 
have  a  wide  radius  of  action  at  a  10-knot  speed. 

In  the  batteries  of  these  ships  the  ordnance  officers  have  en- 
deavored to  present  the  largest  quantity  of  heavy  ordnance  carried 
by  any  fchips  of  their  class  afloat.  The  arrangement  of  tbe  guns, 
especially  those  of  the  secondary  battery,  is  the  best  for  raking  fire 
yet  designed,  and,  while  there  has  been  a  departure  in  the  assign- 
ment of  ordnance  from  that  followed  in  the  Indiana  class  in 
doing  away  with  8-inch  guns  in  order  to  increase  tbe  number  of 
lighter  guns,  it  is  not  believed  that  the  power  of  the  ship  as  a 
tighter  will  suffer.  The  main  battery  will  consist  of  four  13-inch 
rifles  mounted  in  two  turrets,  fore  and  aft,  and  fourteen  6-inch 
rapid-fire  guns  arranged  in  broadside.  The  secondary  battery  com- 
prises sixteen  6  pounders,  four  1-pounders,  four  machine  guns  and 
one  field  gun. 

The  engines  are  of  the  triple-expansion  type  and  they  drive  twin 
screws.  The  cylinders  will  be  34,  50  and  78  inches  in  diameter,  and 
have  a  stroke  of  48  inches.  To  generate  the  steam  necessary  to 
develop  the  required  horse  power  there  will  be  eight  large  boilers 
with  a  total  grate  surface  of  685  square  feet.  The  working  pressure 
will  b«  180  pounds.  The  armor  belt  will  be  of  Harveyized  steel  163^ 
inches  thick  and  73^  teet  deep.  •.  v  - 


Statistics  recently  published  at  Munich  show  that  there  are  in 
operation  in  Central  Europe,  15,644  gas  engines  aggregating  52,694 
horse  power. 


The  simplest  form  of  apontaneoos  Ignition  is  exhibited  by  dry 
spongy  platinum,  and  is  due  to  the  absorption  and  condensation  of 
oxygen  in  the  pores  of  the  metal.  When  exposed  to  a  current  of 
hydrogen  gas,  chemical  combination  immediately  sets  in,  raising 
tbe  temperature  suflBciently  to  ignite  the  stream  of  hydrogen. 

In  the  case  of  charcoal,  a  pyrophoric  tendency  is  only  manifested 
when  some  of  the  volatile  hydrocarbons  have  been  left  behind  in 
the  distillation  process  and  enter  into  combination  with  absorbed 
oxygen.  If,  however,  such  charcoal  be  freely  exposed  to  air,  the 
external  portions  speedily  lose  this  proi)erty,  owing  to  the  pores 
becoming  saturated  with  air,  but  it  will  regain  its  pyrophoric 
character  if  powdered  so  that  the  internal  layers  are  enabled  to 
absorb  oxygen.  As  the  process  of  chemical  combination  always 
goes  on  in  the  interior  of  a  heap,  the  beft  way  to  arrest  it  is  to 
'  spread  the  charcoal  out.  since  attempts  at  ventilation  by  blowing 
or  drawing  air  through  the  mass  will  only  result  in  increasing  the 
combustion.  Every  time  the  charcoal  is  broken  up  the  danger  of 
ignition  will  recur,  down  to  the  time  it  is  ground  to  powder,  but 
powdered  charcoal  once  "killed"  by  exposure  to  air  never  regains 
Its  pyrophoric  properties. 

Hard  coals,  brown  coals  and  the  like  are  subject  to  two  dangers, 
explosion  and  ignition,  each  having  a  separate  cause.  Explssion  is 
due  to  the  liberation  of  fire-damp  following  on  a  decrease  in  atmos. 
pberic  pressure,  whereas  ignition  results  from  the  oxidation  of  the 
iron  pyrites  contained  in  the  coal,  when  exposed  to  the  action  of 
oxygen  and  moisture.  The  danger  is  the  greater  the  finer  the  state 
of  division  of  the  coal,  and  coal  stacked  above  ground  is  particularly 
liable.  Attempts  made  to  reduce  the  danger  by  ventilating  the 
stacks  have  failed  in  this  case  also,  on  account  of  the  increased 
amount  of  oxygen  thereby  introduced  into  the  interior  of  the  mass, 
and  accordingly  the  coal  is  stacked  as  tightly  as  possible  in  order 
to  exclude  air.  Strangely  enough,  the  practice  of  ventilating  the 
coal  bunkers  of  ships  has  not  been  altogether  abandoned,  notwith- 
standing Liebig's  impressive  warning  given  as  far  back  as  18J6,  and 
neglect  in  this  particular  has  frequently  led  to  lamentable  fatalities. 
Since  1865  no  less  than  97  coal  laden  vessels  have  been  destroyed 
and  the  lives  of  some  2,000  seaman  sacrificed  through  spontaneous 
ignition  of  the  ctttf^o.— Colliery  Engineer. 


'■■■■'■-■  The  Bpontaneoua  Ignition  of  CoaL 

The  following  interesting  extract  is  taken  from  Kuhlouf^B  German 
Trade  Review,  and  it  is  interesting  to  notice  that  Professor  Dr. 
Hedem  traces  spontaneous  ignition  to  the  oxidation  of  iron  pyrites, 
and  as  no  coal  is  entirely  free  from  this  sulphide  of  iron,  the  cases 
the  doctor  brings  under  notice  become  all  the  more  interesting. 

Professor  Dr.  Medem,  in  the  course  of  a  treatise  on  the  spon. 
taneous  combustion  of  hay  and  coal,  gives  the  following  account  ot 
tbe  causes  this  phenomenon  and  methods  that  have  been  pro* 
posed  for  its  prevention  and  suppression. 


Central  Bailroad  Club. 


At  the  September  meeting  of  the  Central  Railroad  Club  the  Com- 
mittee on  Car  Roofs  made  a  report,  also  the  Committee  on  Planished 
Iron  vs.  Plain  Sheet  Iron  or  Steel  for  Locomotive  Boiler  Jackets. 
Part  of  the  latter  report  is  as  follows: 

We  find  that  tbe  difference  between  tbe  first  cost  in  material  of 
planished  iron  and  plain  sheet  iron  or  steel,  for  theiacket  of  an 
engine,  to  varv  considerable,  running  from  ^1.61  to  $3/,  in  favor  of 
theplain  sheet-iron  or  steel  jacket. 

We  also  find  practically  toe  same  difference  between  tbe  total 
cost  of  labor  and  material  of  the  planished  iron  and  plain  sheet  iron 
or  steel  jacket,  as  applied  to  an  engine,  the  difference  running  from 
920.14  to  $37.  in  favor  of  tbe  plain  sneet-iron  or  steel  jacket. 

Tbe  life  of  a  planished  iron  jacket  when  placed  on  a  good  boiler 
covering,  and  with  proper  care  taken  of  it,  would  be  from  eight  to  ten 
years,  and  during  this  time,  when  the  gloss  is  worn  ofl,  or  the  con- 
dition of  the  jacket  should  warrant  it,  it  can  be  then  painted,  and 
be  maintained  at  the  same  cost  as  the  sheet-iron  or  steel  jacket. 

We  have  no  information  or  facts  showing  the  life  of  a  sheet  iron 
or  steel  jacket. 

The  cost  of  maintenance  is  a  difficult  question  to  answer.  Tbe 
planished  iron  jacket  is  cared  for  by  the  fireman,  and  he  must  use 
some  material  to  keep  it  clean  and  protect  the  jacket  from  injury 
from  water  and  drippings  from  roundhouse,  etc.,  and  we  are 
strongly  of  the  opinion  that  the  cost  of  material  to  take  care  of  the 
plaDisbed  iron  jacket  will  keep.a  sheet-iron  or  steel  jacket  painted. 
vVe  find  from  tne  replies  received  that  tw  keep  the  sheet-iron  or  steel 
jacket  in  good  condition,  they  will  require  two  coats  of  paint  a 
year,  at  an  annual  cost  of  about  $5. 

This  report  and  the  one  on  car  roofs  (which  we  have  not  yet  re- 
ceived) will  be  discussed  at  the  next  meeting.  The  report  on  tool, 
rooms  presented  at  the  May  meeting  was  passed  without  discus- 
sion. The  new  interchange  rales  were  discussed  at  some  length 
from  which  it  appears  that  rulings  of  the  Arbitration  Committee  on 
certain  matters  is  required  at  once.  There  is.a  conflict  of  opinion 
in  regard  to  the  interpretation  of  the  rule  covering  "  wrong  re 
pairs."    A  resolution  was  passed  as  follows. 

"  When  cars  are  interchanged  having  M.  C.  B.  repair  cards  at- 
tached, and  also  having  improper  repairs  not  covered  by  M.  C.  B. 
defect  cards,  that  the  repair  card  be  sutficient  authority  to  pass  tha 
car  to  the  owning  ruad;  and,  further,that  cars  in  intercbacKe  found 
with  improper  repairs  and  no  M.  C.  B.  repair  card  or  defect  card 
attached,  that  the  policy  now  outlined  at  Buffalo  is  to  take  a  record 
of  such  wrong  repairs  when  it  is  possible  to  distinguish  tbem  and 
that  record  shall  be  all  the  evidence  necessary  and  that  all  the  action 
necessary  at  any  interchange  point  to  pass  that  car  home  to  ^the 
owaii.  load." 
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Section  48  of  Rule  3  will  be  interpreted  by  the  members  as  tbougb 
the  word  "simultaneoualy"  had  been  printed  before  the  last  two 
paragraphs. 

President  Bronner  announced  the  following  subjects  and  com- 
mittees for  the  meeting  in  Nevember  : 

"  What  is  the  best  plan  to  bring  aboat  the  adoption  of  M.  C.  B. 
standards  by  railroads?"  Committee:  A.  M.  Waitt,  G.  W.  West, 
R.  S.  Miller,  James  Macbeth,  William  McWood,  John  S.  Lentz. 

"  Apprentice  boys  in  railroad  shops."  Committee :  S.  Higgins, 
M.  L.  Flynn,  E.  D.  Nelson,  W.  G.  Taber,  N.  Lavery,  John  Mackenzie. 

H.  H.  Perkins,  Local  freight  Agent  of  the  New  York  Central,  is 
also  to  read  a  paper  on  this  topic:  "Shall  tbe  cubic  capacity  o* 
ordinary  box  cars  be  increased,  and  if  to,  what  should  be  the 
mftzimuia  limit  i" 


American  Society  of  Irrigation  Engineers. 


The  annual  meeting  of  this  society  will  beheld  in  Denver,  Dec. 
11  and  13,  closing  in  time  to  reach  PhcBnix  for  the  opening  of 
the  International  Irrigation  Congress  on  the  15th  of  that  month. 
At  the  meeting  State  Engineer  Mead,  of  Wyoming,  will  present  a 
paper  on  "Land  Laws  for  Arid  Regions."  "Pipes  vs.  Flumes" 
will  be  another  principal  subject.  These  papers  will  be  printed 
and  distributed  in  advance  for  discussion,  and  a  circular  will  also 
shortly  be  issued  giving  full  particulars  of  the  programme  for  the 
meeting.    J.  8.  Titcomb,  Jacobeon  Building,  Denver,  is  secretary. 


THE  MOST  ABVANTAaEOtTS  DIMENSIONS  FOB 

IX)OOMOTIVE  EXHAUST  PIPES  AND 

SMOKESTACKS.* 


•  BY  INSPECTOR  TROSKK. 

\  -  (Contintied  frovi  Page  2M.) 

We  thuasee  without  any  further  explanation  that  with  thesmaller 
nozzle  distances  the  shallowest  (.31-inch)  bridge  is  the  better:  at 
greater  distances  tbe  second  and  at  the  greatest  distances  tbe  deep- 
est or  1.89-inch  bridge  is  the  best.  The  conclusion  to  be  drawn  from 
this  is  that  with  the  .31-inch  bridge  the  angle  of  deflection  for  the 
portion  of  the  steam  jet  above  the  nozzle,  and  consequently  its  sec- 
tional area,  is  greater  than  that  of  those  varying  from  .63  inches  to 
1.89  inches  in  depth.  A  larger  sectional  area  of  the  jet  must,  with 
a  shorter  nozzle  distance,  force  the  vacuum  more  strongly 
than  one  of  a  smaller  area  would  do,  but  it  also  fills  the  smallest  sec- 
tional area  of  tbe  stack  more  quickly,  and  consequently  will  begin 
to  drop  away  from  the  full  value  of  the  vacuum  earlier  than  a  jet 
of  smaller  sectional  area.  This  explains  the  earlier  attainment  of 
the  highest  point  and  also  the  earlier  dropping  away  of  the  curve 
as  compared  with  that  of  tbe  bridges  .94  inch  and  1.89  inches  deep. 

If,  in  the  graphical  representation  under  II.  of  Plate  VII.,  those 
nozzle  distances  fall  short  of  giving  the  better  results,  especially  in 
connection  with  the  shallow  bridge  and  the  funnel-shaped  stacks 
than  they  do  for  the  waist  stacks,  the  reason  is  to  be  found  in  the 
fact  oi  the  bad  connection  of  tbe  steam  and  the  entrained  air,  as 
was  explained  at  the  close  of  Section  IV. 

Finally  an  effort  was  made  to  determine  whether  it  were  better 
to  have  the  top  of  the  bridge  flush  with  the  top  of  tbe  nozale  or 
allow  it  to  project  above  the  same.  For  this  purpose  the  two  noi- 
cles  shown  in  Fig.  62  were  used.  Their  diameters  were  5.12  inches 
and  4.94  inches  respectively,  and  while  they  had  the  same  free 
opening,  the  bridges  were  set  at  different  heights.  The  results  are 
given  in  Plate  VII.  under  III.  We  see  that  a  somewhat  better  re- 
sult was  obtained  with  the  flush  bridge,  which  is  due  to  the  greater 
surface  of  the  jet  of  steam  issuing  from  the  nozzle  5.12  inches  in 
diameter. 

VIII.— Form  and  Diveroenck  of  the  Steam  Jet. 

In  order  to  accurately  determine  the  effect  of  the  bridge  upon  the 
shape  of  the  steam  jet  and  thus  draw  a  correct  conclusion  regard- 
ing the  cause  of  the  increase  of  draft  as  well  as  the  lessening  of  the 
same  by  a  contraction  of  the  stack,  an  investigation  was  made  to 
ascertain  what  might  be  the  form  and  size  of  the  steam  jet  issuing 
from  the  nozzle  of  the  apparatus.  It  was  accomplished  by  using 
the  rings  that  had  been  employed  for  changing  the  nozzle  positions 
and  setting  them  on  top  of  one  another,  the  lowest  first  and  so  on 
up  to  the  highest,  and  then  putting  tbe  k>weat  on  this,  and  at  each 
change  allowing  steam  to  blow  out  under  the  same  pressure  as  in 

*  Paper  rend  before  the  German  Society  of  Mechanical  Enctneers,  and 
published  in  Olasers  Annalen/ur  Uewerbt  und  Bauxotaen. ; 


tbe  smokestack  experiments.  This  showed  that  the  lower  portion 
of  the  jet  for  a  length  of  about  19.68  inches  is  in  the  form  of  a  smooth 
truncated  cone,  which  from  measurements  taken  near  the  nozzle 
opening  has  a  somewhat  sharper  flare  than  at  greater  distances,  as 
shown  by  the  last  column  of  table  XXV.,  and  which  further  on  ap- 
pears to  become  first  weaker  and  then  rougher  and  more  broken  uii 
on  the  outer  surface. 


The  distances,  indicated  by  a  in  Fig.  63  from  the  edge  of  the  rinf; 
to  the  steam  jet,  were  now  measured  at  four  points  that  were  oppo- 
site each  other,  and  this  was  done  for  the  different  heights  of  rings 
up  to  25.79  inches  above  the  nozzle  opening,  and  from  it  the  diameter 
of  tbe  steam  jet  was  calculated  at  four  different  heights.  The  last 
was  found  to  be  in  exactly  the  same  condition  within  tbe  ring  as  in 
the  smokestack  experiments.  These  measurements  were  taken  for 
all  fine  nozzle  diameters,  and  it  was  found  that  the  diameter  of 
the  jet  increases  with  the  increasing  diameter  of  the  nozzle  open- 
ing as  that  diameter  itself  increases.  The  jet  on  leaving  the  nozzle 
has  the  same  diameter  as  the  latter;  at  least  no  difference  could  be 
detected. 

The  shape  of  tbe  jet  undergoes  almost  no  change  at  different 
steam  pressures  ;  with  the  higher  pressure  the  lower  smooth  por 
tion  is  merely  lengthened  a  trifle,  which  means  that  the  broken  sur 
face  of  the  outside  appears  at  a  somewhat  greater  distance 
from  the  nozzle  opening.  The  relation  of  the  stack  to  the  different 
nozzle  pressures  is  dependent  upon  this  very  fact,  as  we  have  al- 
ready explained  in  Section  II. 

The  flve  foregoing  measurements  of  the  steam  jet  are  grouped 
together  in  Table  XXIV.,  from  which  the  averages  for  the  jit 
diameters  as  given  in  Table  XXV.  are  obtained. 

It  will  be  seen  from  these  tables  that  exact  measurements  amid 
that  loud  and  almost  intolerable  noise  of  a  large  steam  jet  was  not 
practicable,  since  it  was  not  possible  to  bring  the  rule  in  direct 
contact  with  tbe  rapid  current  of  exhaust  steam.  This  explains  tbo 
difference  between  the  bracketed  figures  and  tt>e  actual  maximum 
measurements  of  Table  XXIV. 

According  to  Table  XXV.  the  diameter  of  the  section  of  the  jet 
for  all  five  nozzles  increases  in  an  arithmetical  ratio  with  them,  so 
that,  at  the  wame  heights,  the  section  is  increased  by  the  same  co- 
efficient. At  a  distance  of  25.79  inches  from  the  nozzle  this  increa.se 
in  all  flve  cases  amounts  to  10.67  inches,  from  which  we  see  that  the 
average  flare  of  the  jet  is 

25.79 

1  : =  1:8.41, 

■  '.■■  10.67 

which  means  that  the  conical  sideiof  a  continuous  current  of  steam 
are  Inclined  to  a  vertical  at  an  angle  of  1  in  4.8,  as  shown  in  Fig. 
64. 

Figure  65  shows  the  form  of  a  Jet  aa  it  issues  from  a  nozzle  4.72 
inches  in  diameter.  If  this  is  drawn  full  size  and  the  outlines  a  r 
and  b  d  plotted,  it  will  be  seen  that  these  latter  vary  only  very 
slightly  from  the  actual  outlines.  Tbe  sharpest  relative  flare 
naturally  occurs  in  the  lower  portion  of  the  jet,  which  is  shown  by 
tbe  last  column  of  Table  XXV.  to  be  1  in  2.2  instead  of  1  in  2.4.  At 
a  height  of  15.75  inches  the  flare  of  the  outer  surface  becomes  1  in 
8.34.  and  at  10.68  inches  it  is  1  in  2.39.    Now,  since  in  the  general 
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TABLE  XXIIL 

1.— STACK  13.78  INCBKS  DIAMKTCR,  i  FLARE,    NO  WAIST. 


Length  of  Stack. 

Remarks. 

Dittance  of 

Dozzle    from 

Full  lenKtb 

Shortened  11.81  In. 

Shortened  19.68  in. 

Shortened  27.56  In. 

■  * 

bottom  of 

(4  ft.  9.68  in.). 

(3  ft.  9.87  in.). 

(3  ft.  2  in.). 

(2  ft.  6.12  in.). 

stack. 

inches. 

Water  col- 

Water  col 

Water  eol- 

Water  col- 

ik— «  j»'-» 

\              /  '" 

nmD. 

Per  cent. 

nmn. 

Her  cent. 

nmn. 

Per  cent. 

umn. 

Per  «ent 

\             / 

IncbcB. 

iocbed. 

incheB. 

inches. 

\    "    /  "^ 

1.97 

+.67 

28.8 

+  86 

44.9 

+.94 

58.5 

1.10 

90.3 

\     1    /     ' 

3.94 

.73 

280 

.91 

40.7 

.99 

50.5 

1.19 

79.6 

\  ,L~ 

7.87 

.68 

22.7 

.87 

32.3      . 

.94 

40.0 

1.12 

57.5 

T^\H 

11.81 

.63 

18.6 

.81 

26.4 

.87 

31.0 

1.01 

43.1 

15.75 

.57 

15.1 

.75 

21.6 

.79 

i4.3 

.94 

33.1 

A^ 

19.88 

.30 

9.4 

.57 

14.8 

.58 

16  2 

.n 

23.0 

\ 

S.«t 

.00 

0.0 

+  .12 
(0  at  24.57) 

2.7 

+.15 
(0  @  24.73) 

3.6 

+.29 
(0  @  25.71) 

7.7 

27.56 

-.55                     

-.43 

-.39 

-.21 

m 

ti 


T( 


2.- STACK.  13.78  IlfCHKS  DIAMBTKB,  IH  FLARE  (WTTBOCT  WAIST). 


LeoKih  of  suck. 

Distance       of 

noz7,le  from 

bottom  of 

■tack.  In. 

Knll  length  (4  ft.  9.68  in.). 

Shortened  11.81  In.  (3  ft. 
9.87  in,). 

Shortened  19.68  in-  (3  ft. 

2lD.). 

Shortened  27.56  in.    (2  ft.  6.12 
in.). 

■■;  .,.-      - 

Water 
column,  in. 

1  er  cent. 

Water 
column,  in. 

Per  cent. 

Water              Per  cent, 
column,  in. 

Water 
column,  in. 

Per  cent. 

1  97 

3.94 

7.87 

11.81 

15.75 

19.68 

?3.e2 
27.  £6 

.45 
.39 

:S 

.18 
4". "3 

{mm 

-.31 
-.71 

12.7 
10.1 
6.9 
5.2 
*.l 
.0 

f.ao 

.60 
.52 
.41 
.33 

.10 
(Oe2'J.79) 
-.29 
-.74 

228 
17.5 
13.8 
10.1 
7.6 
2.1 

+.94 
.85 
.75 
,63 

:5o 

.17 
(0<<r.'l  26) 
-.28 
—.75 

36.6 
28.6 
22.0 
16.9 
12.3 
3.8 

1  09 

1.05 

.98 

.88 

.75 

.38 

(0^2.64) 

—  H 

-.61 

56.7 
461 
355 

27.8 

21.0 

9.6 

KemaikH. 


3.— 8TACK  15.75  INCUKS  DIAMKTKK.   i',  FLARE    (WITHOCT  WAIST). 


Distance  of 

noEzle  from  bot 

torn  of  stack, 

inches. 


Y 


sr.36 


Lengtfc 

of  Stack. 

Full  length 

Sbortenrd  11.81  inches 

Shortened  19.68  inches 

Shortened  27.56  inches 

(4  feet  9.68  incbee). 

(3  feet  9.87  inches). 

(3  feet  2  inches). 

(2  feet  6.12  inches). 

Remarks. 

.Vater  column 

Per  cent. 

Wa'ercolnmnl    Percent. 

Water  column 

Per  cent. 

Water  column 

PercenU 

■ ■      -■            '    -   . 

inches. 

inches. 

inches. 

•  -■»"«  * 

r        7  T- 

.52 

17.7 

.80 

33.2 

1.00 

53.1 

l.ll 

88  2 

\    '    / 

.48 

15.5 

.75 

28  8 

.98 

467 

1.10 

72  7 

\'1  /  J 

.4i 

12.8 

.65 

22.3 

.89 

36.0 

1.06 

.15  1 

.36 

10.2 

56 

17  8 

.78 

28.2 

.98 

43.1 

\     /  - 

.29 

7.8 

.47 

n.8 

.66 

21.4 

.92 

34.7 

Uw    ; 

.24 

• 

.37 

10.2 

.64 

16.2 

.79 

28.1 

c*:-X..;. 

.06 
(6  «*  25.2) 

.19 

<0  a  26.77) 

4.6 

SI 

(0(d  28.19) 

8.6 

.51 

(0  «*  2».92) 

15.3 

1          ^  IMT~27S(  ' 

.15 

.06 

.06 

.20 

5.4 

i.— STACK  15.75  INCHES  DIAMETER.  \  FLARE  (WITH  WAIST). 


Disiai'.cn 

of 

nozsle 

from  hotioni 

of 

stack, 

incbcs. 


1.97 

3.94 

7.87 

11.81 

15.75 

19.68 

23.62 

r.5« 


Leoctb  of  stack. 


Full  lensth 
(4  feet  9.68  Tncbes). 


W^ater 
column, 
inches. 


.88 
.8b 
.76 
.53 
.26 
.0 

.21 
.41 


Per 

cent. 


29.4 
27.5 
21.6 
IS.g 
6.2 


Shortened  11.81  inches 
(3  feet  9.8  inches). 


Water 
column, 
inches. 


Per 
cent. 


Shortened  19.68  inches 
13  feet  2  inches). 


1.19 

1.18 

1.06 

.nO 

.60 

.28 

(0924.251 

+    .04 

-  .16 


Per 
cent. 


58.7 
52.6 
;>9.4 
28.1 
17.3 
7.6 


Shortened  27.56  iochea 
(i  feet  6.12  inches). 


Water 
Column, 
inches. 


1.30 

1.17 

1.18 

1.04 

.79 

43 

(0tS25.67) 

+  .14 

-  .09 


Per 

cent. 


KetBErks. 


84.6 
71.6 
52.6 
38.0 
26  6 
13.0 

8.T 


f»..  JJ^**, 


No  experiineiiw 
were  made  with 
thebridgein  run- 
nection  wiih  a 
Slack  shortened 
11.81  inches. 


y^ 


TABLE  XXIV. 


Distance  of 

the  meas'd 

section  from 

Amount  of  the  distance  a  with  a  nozzle  diameter  of— 

■-  -    .        -  ;  . 

Remarks           '.-•   Jj-  -i  • 

the  notzle. 

3.94  Inches. 

4..33  inches- 

4.72  inches. 

t.l2  inches. 

5.51  inches. 

..^^:■•:^.•^..•.^^.■i:■    •:■-.■>■'.:.■; 

Inches. 
5.51 
10.16 

Inches. 
6.10  to  6.30  (6.14) 
5.12  to  .'i.32  (5.161 
1.3*  10  4.56  (4.33) 
3.54  to  3  74  (3  621 
2.17  10  2.36  (J.Oa) 

Inches. 

6  02  (5.96) 

4.94(4.9iSi 

4.13  to  4  33  (4.131 

3.3j  to  3.54  (3.13) 

177(1.85) 

Inches. 

6  71  (5.751 
1.61  to  4.74  14.781 
3.74  to  3.91  (3.94) 
3.16  lo  3.36  (3.2:)) 

1.57*1,66) 

inches. 

5  51  (6.56) 

4.53  (i.67) 

3.54  to  3.74  (3.74) 

3.16  to  3.27  (3.03) 

1.38  lo  1.67  (1.46) 

Inches. 

5.32  to  5.67  (5  35) 
4.33(4.37) 
3.62  (3.54) 
2.76  (2.83) 

1.18  tu  1.38  (1.26) 

>^-J       i.»-               The     bracketled    I*"!;,* 

f    1     f    1           form     the    basis  of   Table 

1      \    /      1           XXV.     The     other       sr" 

14.18 
":       18.'j3 

■  ^    »5 :» 

A 
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TABLE  XXV. 


Oistance  of  the          Diameter  of  Ihe  steam  jet  witb  a 

measured  aec-  ;                   nozzle  diameter  of 

Flare  of  the 

ti  D  from  the 

steam  jeU 

Dozxie. 

3.94  in.  U.33  in. 

4  72  in. 

5.12  in.    5.51  in 

iDchea. 

Inches  llncbea 

Inches 

Inches    Inches 

6.51 

R.4I 

6.81 

7  21 

7.60          7.99 

lin.C*2.22 

10.  IS 

8.39 

8.78 

9.17 

9.57          9.96 

1  ••  «»2.28 

14.17             in.04 

10  43 

10.83 

11.18        11.61 

1  •'  («-2.32 

18.03             11.46 

11.80 

12.24 

12. 6»        13.03 

1   "  (»2.39 

26.78             14 .SI 

16.00 

15.39 

15.79        16.18 

1  ••  02.41 

Total  increase  I    m  m 
in  diameter./    "■" 

10.67 

10.67 

10.67        10.67 

circular  cross-section  of  the  jet  had  been  changed  into  an  ellipse  by 
the  bridge,  into  which  the  longer  axis  lay  at  right  angles  to  the 
bridge. 

./ig.  66  shows  such  a  section  of  the  jet  by  the  cross-hatchet  lines 
for  a  height  of  18.07  inches.  The  outer  circle  shows  the  ring  used 
for  the  measuring;  the  dimensions  given  are  those  from  which  the 
axis  of  the  ellipse  were  located. 

It  is  thus  seen'bow  the  wedge-shaped  surface  of  the  bridge  causes 
the  steam  to  make  a  sharp  deflection  at  right  angles  to  its  length, 
while  in  the  direction  of  its  axis  there  is  a  smaller  variation  from  the 
circular  section  that  is  quite  noticeable,  aa  is  shown  in  Table  XXVI . 


TABLE  XXVL 


\      ■      I     'i 

\         '  J.   "^       I 


—  Fig.  64. 


Major  Axis. 


Distance  a. 


Diam  lli'lare  of 
^pter  o'   the  Fide 


steam 
jet. 


inches.        inches. 
0  5.12 

2.76  to  2.95=     12.80 
(«.«S). 
^=(39). 


—.79  to  .98 
-(.98). 


n.iti 

30.67 


of  the 
cone. 


1  in  1.3 
,1  "  1.4 
I    "   1.65 


Minor  Axis. 


Distance  a. 


inches. 

0 

4  53  to  4.72= 

(4.65). 
2.95  to  3.15= 

(3.03) 

1.57  to  1.77= 

(1.65). 


DiPM- 

eter  of 

steani 

iet. 


inches. 
5.12 
9.25 

12.61 

15  32 


Flare  of 

the  side 

of  the 

!coDe. 


1    in  2.36 
1    "   2.1 
1    "   2.4 


Witb  this  form  of  bridge  we  may  consider  that  the  average  flare 
of  the  current  of  steam  in  the  direction  of  the  longer  axis  is  from 
1  in  1.5  to  1  in  1.6  and  that  in  tbe  direction  of  the  shorter  it 
ranges  at  about  1  in  2.45  as  shown  by  Fig.  67. ;  .. 


Fi».  65. 


F«    v.. 


r%.  ••. 


practice  on  modem  standard  gage  locomotives,  it'is  scarcely  possible 
to  put  tbe  nozzle  at  a  shorter  distance  than  15.73  inches,  we  may 
consider  that,  for  all  practical  purposes,  tbe  flare  of  the  exhaust  is 
1  ill  2.4. 

This  is  then  readily  applicable  to  jnW  nozzle  distances  up  to  27.50 
inches. 

Beyond  this  latter  dimension  the  calculation  would  no  lonxer  be 
quite  as  accurate,  because  the  current  of  steam  has  its  outer  surface 
very  much  broken  up  and  so  fills  up  a  somewhat  greater  sectional 
area. 

This  knowledge  of  the  shape  of  the  jet  renders  it  possible  to  deter- 
mine the  efficiency  of  any  chosen  nozzle  distance  from  the  smallest 
flection  of  the  stack,  as  we  have  already  shown  in  what  proceeds. 
If  we  base  our  calculations  upon  a  flare  of  1  in  2.4,  the  corresponding 
distance  at  which  the  smallest  cross-section  of  the  stack  is  just 
filled  by  a  continuous  jet  of  steam  is  shown  in  the  following  table 
for  the  several  nozzle  diameters: 


m*jOA  jt)L/s. 


Vig    6». 


Smallest,  diameter 
of  stack. 

xT„..i.  .,<i.r.^..><..       Distance  from  nozzle  at  which 
Nozzle  diameter.                ,^g  ^.^^^  jg  ^^^^ 

11.81  incites. 
12  80       •• 
l.r78 

14.76       •' 
15  75       " 

3.94  inches. 
4.S3       •' 
4.53       " 
4.94 
6.12        " 

1  foot   6.90  Inches. 
1    '•      8.32       " 
1    "     10.21 

1  ••     11.62       " 

2  "       1.51       " 

If  we  also  make  a  comparison  of  this  with  the  lines  of  the  diagram 
of  Plate  I.  we  will  see  that  the  that  the  abscissas  given  in  the  last 
column  are  approximately  the  same  for  the  given  nozzle  diameters 
anrl  turn  slidhtly  to  the  horizonUl,  while  for  the  shorter  abscissas 
tiny  are  almost  straight.  Had  the  experiments  been  made  with 
w^ist-shaped  stacks  with  nozzle  distances  of  18.9  inches  and  a 
•liimeter  ef  3.94  inches  it  would  doubtless  have  shown  that  the 
'ires  would  have  been  very  similar  in  their  lower  portions  to  those 
"f  the  funnel-shaped  stacks,  which  means  that  they  would  have 
•Ken  approximately  straight.  This  explains  the  reason  why  there 
i"  a  sharp  curvature  of  the  lines  of  the  diagrams  and  their  final 
'•roppinu  down  toward  the  axis  of  tbe  abscissas  at  the  greater 
'lizzie  distances. 
'X.— Influk.nck  of  the  Bridge  on  the  Form  of  thk  Steam  Jet. 

In  the  same  manner  as  we  described  in  VIII.  the  different  sec- 
tions of  a  stream  of  steam  issuing  from  a  nozzle  with  a  bridge  were 
measured.  The  nozzle  had  a  diameter  of  5.12  inches,  the  bridge  was 
'^  wide  and  .31  incbes  deep.    We  found,  in  tbe  flnt  pUce,  tli*t  the 


In  consequence  of  this  elliptical  section  the  external  surface  of 
such  a  jet  of  steam  has  a  greater  area  and  fills  the  section  of  tbe 
stack  much  earlier,  that  is  to  say  at  a  lesser  distance  from  the  noz 
zle  opening,  than  would  be  the  case  with  a  steam  jet  of  the  same 
size  but  of  circular  section.  Hence  by  an  application  of  tbe  bridge 
to  a  nozzle  having  the  same  free  opening  we  have: 

1.  A  be'ter  indraft  of  air  or  products  of  combustion  on  account  of 
the  greater  surface  area  of  the  jet. 

2.  And  also  a  more  effective  height  of  stack,  because  of  the  fact 
that  the  section  is  filled  earlier  on  account  of  the  elliptical  form  of 
the  jet. 

It  may  also  be  mentioned  that  with  a  nozzle  distance  of  25.79 
inches  the  jet  of  steam  struck  against  the  upper  edge  of  the  ring  on 
a  line  with  the  major  axis,  so  that  the  measurement  a  became 
negative  and  should  be  reckoned  at  from  .79  to  .98. 

Another  result  of  the  earlier  filling  of  the  section  of  tbe  stack  is 
shown  in  tbe  fact  that  the  apparatus  began  to  throw  water  earlier, 
and  that  upon  the  locomotive  spark-throwing  also  appeared 
earlier. 

This  shows  us  that  the  bridge  is  not  applicable  to  great  nozzle 
distance,  and  in  general  with  stacks  like  those  used  on  the  experi- 
mental apparatus  there  is  a  throwing  of  water  as  indicated  iq 
table  XXI.  .   -  • -. 

(robecorUinued.)  ■-•  •>• 
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New  Publications. 


Poor's  Manual  of  the  Railroads  of  thb  United  States.  1896. 
H.  V.  &  H.  W.  Poor.  44  Broad  street,  New  York.  1,660  pages,  6 
inches  by  0  inches.    Price,  91.10. 

The  publishers  of  this  well  known  manual  in  1808  consolidated 
with  it "  Poor's  Handbook  of  Investment  Securities."  As  a  result 
the  volume  before  us  includes  state  and  municipal  investments,  in- 
dustrial securities,  etc.  It  has  258  more  pa^es  than  the  1895  edition, 
and  contains  statements  of  2,040  steam  railroad  companies,  1,208 
street  railroads,  143  industrial  corporations,  and  1,008  state,  county, 
city,  town,  etc.,  debts— In  all  4,399  corporations,  aggregating  flB,- 
475,000,000.  The  labor  and  expense  of  such  a  work  can  in  a  meas- 
ure be  appreciated  from  these  figures.  Notwithstanding  the  wider 
srope  of  this  accurate  work  its  price  remains  as  heretofore. 

RKPORT  of  the    PROCKEDINOa   OF  THE  THIRTEENTH  ANNUAL  CON- 
VENTION OF  THE  Master    Car     Bcii-ders'    Association.    1886. 
Paties,  6  inches  by  9  inches.   (John  W.  Cloud,  Secretary,  ChicaKO 
111.) 
This   volame   needs   no   extensive    notice   by  us.    It  appears  in  its 
usual  form,  is  well  bound,  and  is  much   larger  than  any  previous 
report  of  the  association.    It  contains  much  valuable  information, 
as  is  always  the  case  with  the  proceedings  <>t  this  society. 

Baker's  Railway  Maoazine.  Monthly.  Published  by  Geo.  H. 
Baker,  Metropolitan  Building,  New  York.    93  00 per  year. 

The  first  namber  of  this  new  magazine  appeared  last  month  and 
a  copy  is  before  us.  It  contains  a  number  of  interesting  articles  by 
men  well  known  in  railroad  circles,  and  is  good  reading.  If  future 
issues  can  be  maintained  on  the  same  plane  as  this  first  one 
the  publication  ought  to,  and,  we  hope,  will  succeed. 
As  an  inducement  to  prospective  subscribers  an  art  sup- 
plement (reproduced  on  a  small  scale  in  the  first  number)  is 
for  the  present  given  with  each  subscription.  The  central  figure 
is  a  woman,  who  ought  to  improve  her  lorm  or  else  wear  more 
clothes. 

Thb  Fbactioal   Enoisekks'  Pocket  Book   and   Diart,    1896. 

Edited  by  William  H.  Fowler.  Technical  Publishing  Company, 
.  Limited,  Manchester,  England.    404  pages.     3{   by  5^   iacbea. 

Is.  6d. 

A  "Pocket  Book"  or  a  dictionary  always  fill  a  reviewers  mind 
with  dispair  aa  it  is  almoet  impossible  to  give  an  idea  of  their 
characteriatics  in  a  notice  as  brief  as  a  review  must  necessarily 
be.  In  the  present  instance  a  nice  enumeration  of  the  subjects 
treated  would  occupy  more  room  than  can  be  given  to  the  book. 
It  begins  with  19  pages  of  mensuration  and  tables,  etc.,  which 
are  common  to  all  publications  of  this  class.  The  next  42  pages 
are  devoted  to  steam  boilers  in  which  a  great  variety  of  informa- 
tion is  given  relating  to  their  construction  and  operation.  This 
and  the  succeeding  79  pages  devoted  to  the  steam  engine  are  the 
■troBg  features  of  the  book.  After  these  chapters  there  are  arti- 
cles on  the  indicator,  transmission  of  power,  gas  and  oil  engines, 
hydraulic  and  lifting  machinery,  friction,  cutting  tools,  gearing, 
notes  on  heat,  nickel  steel,  aluminum  pipes,  bolts  and  nuta, 
strength  and  weight  of  various  materials.  A  feature  in  the 
latter  part  of  the  book  which  indicates  the  advance  which  has 
been  made  in  certain  directions  is  notes  on  electrical  engines  by 
S.  T.  Harrison,  which  occupies  .50  pages.  Notes  on  patents  and 
patent  law  and  a  blank  diary  complete  the  book. 

Report  of  the  Proceedings  of  the  Twenty-Ninth  Annual 
Convention  of  the  American  Railway  Master  Mechanics' 
Absociatiom.  1806.  363  pages.  6  inches  by  9  inches.  (John  W. 
Cloud,  Secretary,  Chicago,  III.) 

'  The  contents  of  this  volume  are  already  familiar  to  our  readers 
through  the  report  of  the  proceedings  given  in  our  July  issue.  The 
members  will  be  gratified  at  the  improvement  in  the  binding  of 
this  volume  as  compared  with  preceding  ones.  It  is  in  cloth  instead 
of  paper  covers  and  is  exceedingly  neat  In  appearance.  The  plain 
bl&ck,  relieved  only  by  the  title  in  gilt  on  the  binding,  is  a  relief 
from  the  gaily-colored  designs  with  which  each  volume  has  been 
decorated  in  recent  years,  and  is  more  in  keeping  with  the  dignity 
ot  the  association. 

The  Universal  Directory  of  Railway  Officials,  1898.    C(nn- 
piled  from  offi-cial  sources.    By  S.  R.  Blundstone,   Editor  of  the 
■     Railway  Engineer.     Price.  10  shillings.    The  Directory   Publish- 
ing Company   Ltd.,  8  Catherine  St.,  Strand,   W.  C,  London.    374 
pages,  S>^  inches  by  S>^  inches. 

This  book,  less  than  one  inch  thick,  contains  information  which 
cannot  t>e  obtained  from  any  other  single  volume  published 
and  is  what  its  name  indicates — a  universal  directory.  Of  course 
It  does  not  list  the  very  small  roads  in  this  or  other  countries,  but 


its  selection  of  roads  for  publication  has  apparently  been  carefully 
made,  and  few  persons  would  have  occasion  to  write  to  officials  out- 
side of  their  own  countries  whose  address  cannot  t>e  found  in  this 
work.  A  few  omissions  might  be  noted,  one  being  that  not  an  optT- 
ating,  purchasing  or  mechanical  official  of  the  Southern  Railway  is 
listed,  but  on  the  whole  it  is  an  excellent  compilation. 


3   Books  Received. 


Bulletin  of  the  Department  of  Labor, 
Edited  by  Carroll  D.  Wright.  Commissioner, 
ernment  Printing  Office.    1896.    122  pages. 


No.  5.    July,  1«K). 
Washington;  Guv- 


Iron  Making  in  Alabama.  By  William  Battle  Phillips,  Ph;  I) , 
Consulting  Chemist  Tennessee  Coal,  Iron  &  Railroad  (Jompanv, 
Bimninghaai,  Ala.  Issued  by  the  Alabama  Geological  Survey, 
Eugene  Allen  Smith,  P*).  D.,  Director.    1896. 


Trade  Catalo^es. 


[Tn  1891  the  Master  Car-Builders'  Association,  for  convenience  in  tlie 
filing  and  pre*ervatiOD  of  pamphletii,  cataloirues.  Bpeciflcations,  eir., 
adopted  a  number  nf  standard  "izf^s.  These  are  Kiven  here  in  order  tlutl 
the  size  of  the  nublications  of  this  kind,  which  are  noticed  under  iliis 
head,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  cataloKues  published  should  con- 
form to  the  standard  sizes  adopted  by  the  Master  Car-Builders'  Associatiin. 
and  therefore  in  noticlne  cataloKues  hereafter  it  will  be  stated  in  bracktts 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 

Catalogue  "B."'  Rue  Manufacturing  Company,  116  North  Ninth 
Street,  Philadelphia,  Pa..  U.  S.  A.  Injectors,  1806.  12  pages.ie 
inches  by  9  inches.  (Standard  size.) 
This  company  manufactures  the  well-known  "little  giant,"  "fixed 
nozzle"  and  "unique"  injectors,  Rue's  patent  boiler-washing  and 
testing  apparatus,  ejectors,  and  other  jet  apparatus,  steam  valves 
and  boiler  checks,  and  this  catalogue  is  descriptive  of  these  devices. 
These  are  illustrat<^d  and  described,  directions  given  for  their  appli- 
cation and  use,  and  tables  of  size,  capacity  and  price  afford  the  in- 
formation the  purchaser  desires.  Catalogue  "B"  is  a  railway 
edition,  and  those  desiring  information  about  stationary  injectors 
should  write  for  catalogue  "A."  .    ..'i.-,..     ,■;. - 

Electric  Locomotives— Baldwin  Locomotive  Works,  Bumham 
Williams  &  Co.,  Philadelphia,  and  the  We8tinghou.se  Electric 
and  Manufacturing  Company,  Pittsburgh,  Pa.  By  David  Leonard 
Barnes.  Consulting  Engineer.  123  pages,  6  inches  by  9  inches. 
(Standard  size.) 

While  largely  descriptive  of  the  electric  locomotives  that  the:«e 
companies  have  built  Jointly  or  are  prepared  to  build,  the  book 
also  contains  much  valuable  information  on  electrical  apparatus, 
presented  in  a  way  that  makes  it  easily  understood  by  practical 
mechanically  trained  men  who  have  but  little  knowledge  of  elec- 
tricity. Electric  locomotives  for  passenger,  freight,  switcbin);. 
elevated  and  suburban  and  mine  traffic  are  illustrated,  as  are  also 
the  trucks,  motors  and  controllers  for  them.  Diagrams  of  horse- 
power, torque,  speed  and  efficiency  of  motors  are  given,  a  form  of 
specification,  an  outline  of  data  required  for  a  preliminary  esti- 
mate of  the  cost  of  electrical  equipment,  a  glossary  of  electrical 
terms  and  a  chapter  explaining  "  why  an  electric  motor  revolver  " 
complete  the  work.  In  another  part  of  this  issue  will  be  fouml  a 
part  of  the  last  named  chapter.  The  engravings  and  press  work  are 
of  the  best. 

Recent  Engineering  Work.  Ford  &  Bacon,  Engineers.  'H 
pages.    9,^  by  13>^  inches. 

This  is  a  handsome  publication  containing  illustrations  and  de- 
scriptions of  engineering  work  recently  completed  by  this  firm  of 
engineers.  Included  in  it  are  articles  on  the  system  of  the  Orleans 
Railroad,  of  New  Orleans.  La.,  the  Bergen  County  Traction  Com- 
pany, in  Bergen  County,  N.  J.,  and  an  instructive  article  on  stearn 
piping  for  electric  railway  power  plants.  The  illustrations  Nb<'W 
up  many  valuable  details.  This  firm  takes  entire  charge  of  all  e'l- 
gineering  details  of  construction  of  electric  railways,  including  .ill 
civil,  mechanical  and  electrical  engineering  connected  with  tl>e 
work,  preliminary  surveys  and  estimates,  etc.  They  have  offices  ni 
the  Mail  and  Expre.is  Building.  New  York;  Philadelphia  Bank 
Building,  Philadelphia,  and  the  Morris  Building,  New  Orleans. 

Imperial  German  Drawing  Instruments.    Thoa.  Altemler  A 

Sons,  Philadelphia.    10  pages.    3>^  by  6  inches. 
This  is  a  current   little   pocket  catalogue  describes  German  dra«^- 
ing  instruments  which  this  firm  has  for  salQ.    The  engravings  aie 
good  and  thelprinting  excellent. 
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Fig.  I.-Lidgerwood  Cableway  at  Hilo   Hawaii. 


A   Lidgerwood  Cableway  at  Hilo,  Hawaiian 

^'■'l-\.''::-  :.:■      '      Islands.        ■■■■-      ;.*  .-   ■ 

"We  show  in  the  three  engravings  printed  here- 
with an  interesting  and  somewhat  unusual  in- 
stallation of  the  Lidgerwood  cableway  at  Hilo, 
Hawaiian  Islands,  where  it  is  used  by  the  Onomea 
Sugar  Company  for  transporting  sugar,  lumber 
and  general  freights. 

The  coast  at  this  point  ia  a  rough  one,  and  it  is  a 
matter  of  much  difficulty  to  convey  material  to 
and  from  vessels  and  the  wharf,  this  being  done 
by  using  small  boats,  as  shown.  The  sugar  or 
other  freight  is  hoisted  from  the  small  boats  by  a 
number  of  derricks  placed  upon  the  wliarf  and 
afterward  carried  by  the  cableway  up  the  bill  to  a 
{x>int  at  the  bead  tower.  Or,  if  it  is  to  be  shipped, 
the  cableway  takes  the  material  down  to  the  land- 
ing, and  from  there  it  is  transported  to  the  vessel 
ready  to  receive  it  by  the  small  boats.  The  cable- 
way  is  of  the  latest  improved  Lidgerwood  pattern 
with  main  cable  two  inches  in  diameter.  The 
head  tower  i8  60  feet  high;  tail  tower  50  feet. 

The  average  load  handled  is  two  tons.  In  Fig. 
3  the  cableway  is  seen  transporting  a  load  of  4,500 
pounds  of  barley. 

This  cableway  was  furnished  the  Onomea  Sugar 
Company  through  the  Pacific  Coast  agents  of  the 
Lidgerwood  Manufacturing  Company,  Messrs. 
Parke  &  Lacey  Company,  of  San  Francisco,  Cal. 
It  was  set  up  by  the  native  workmen  at  Hilo, 
without  other  help  from  the  builders  than  general 
instructions. 

Of  its  working  the  Onomea  Company  say,  in  a 
recent  letter  to  the  Lidgerwood  Manufacturing 
Company:  "You  will  be  glad  to  hear  that  the 
cableway  is  working  perfectly  in  every  way." 
Where  convenience,  dispatch  and  economy  m 
operation  are  considered,  one  of  the  best  devices 
for  hoisting  and  conveying  material  of  all  sorts 
is  the  Lidgerwood  cableway. 


Fig.  2--Landlng  Freight  from  Steamer,  Hilo,  Hawaii. 


Belative  Cost  of  Iron  and  Copper  as  Con- 
ductors. 


The  accompanying  table,  given  by  Mr.  J.  R.  Allen 
in  Tfie  Technie,  shows  the  relative  cost  of  copper  in 
cents  per  pound  as  compared  with  wrought  iron, 
Bessemer  steel  and  cast  iron  in  dollars  per  ton.  The 
comparison  is  made  for  conductors  having  equiva- 
lent carrying  capacity.  In  using  Bessemer  steel  railg 
for  conductors  it  is  possible  to  use  those  that  are 
winding  and  imperfect.  Such  rails  may  be  pur- 
chased at  a  greatly  reduced  price. 


Coat  of  eqniva 

OoBt  of  equi- 

Cost of  equl- 

Cost  of  cop- 

lent wroDKbt 

valent  Beeae- 

valentcast 
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iron    condacior, 

nier  «teel  con- 

iron conduc- 

per pound. 
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ductor,  in 

tor,  in  dol- 
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lar*  per  ion. 

7. 

19  25 

11  10 

14.50 
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20  75 

19.50 

15.50 

8. 

21.50 

20.30 

16. 7S 

8  5 

2S.75 

22.25 

17.75 

9. 

25.00 

23  50 

19.00 

9.5 

26..S0 
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20.00 

10. 

28.00 
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21.00 

10.5 

W.25 

27  50 

22  00 

11. 

30.75 

29  00 

2*.!^ 

11.5 

SL2S 

30.25 

U.K 

12. 

»50 

81.75 

45.25 

12.5 

ss.eo 

33.00 

2B.25 

13. 

96.50 

34.50 

27.25 

13.5 

St.OO 

35.75 

28.50 

FW,  3.-Lid<rerwoQd  Cableway,  Hilo,  Hawaii— Tall  Tower,  Warehouse 
Wharf  and  Derricks, 


Consider  the  saving  that  can  be  made  by  the 
use  of  Bessemer  rails,  assuming  the  rails  to  cost  $25 
per  ton,  aajcompared  Iwith  copper  at  11  centa  per 
pound.    Let   the   current  to  b9  transmitted  b^ 
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A^Heavy '.Milling  MachinelforLocomotiverWork— Built  by  the  Newton  Machine  Tool  Works,  Philadelphia- 


1,000  amperes  at  500  volts  aad  the  distance  it  is  to  be  transmitted 
be  three  miles  with  3  per  cent,  drop  in  voltaKe. 

Cost  of  copper  conductors 939.noo 

Cost  of  Bessemer  Bteel  cODduclors 23,711 

Difference       $5,289 

DeductiDKtiOO  per  mile  for  bonding 1,200 

TotalsivlnR $4,089 

SaviDK  per  mile 1,383 

The  first  use  of  steel  rails  as  conductors  was  on  the  intramural 
road  at  the  World's  Fair.  The  Metropolitan  and  Lake  street  Ele- 
vated Koaos,  of  Chicago,  have  adopted  steel  rails  as  conductors,  as 
has  also  the  New  York,  New  Haven  &  Hartford  Railroad,  on  its 
new  extension  of  the  electrical  equipment  on  the  Nantasket  Beach* 
line,  though  in  the  last  mentioned  case  the  rails  are  of  special  form 

The  Gas  Exposition  in  New  York. 

During  the  two  weeks  beginning  January  25, 1897.  there  will  be 
held  in  Madison  Square  Garden,  New  York,  an  exposition  that 
should  attract  much  interest  and  liberal  patronage.  It  is  to  be  a 
gas  exposition  held  under  the  management  of  the  Gas  Industries 
Company,  and  is  the  first  affair  of  the  kind  attempted  in  this 
country.  In  a  number  of  European  countries  gas  exhibitions  are 
a  regrular  feature  of  each  year's  entertainments,  and  at  the  present 
Berlin  exhibition  the  gas  building  is  said  to  be  one  of  the  most 
pleasing  and  at  the  same  time  a  very  interesting  exhibit. 

The  exposition  in  New  York  will  \te  managed  by  a  board  of 
directors,  as'-isted  by  an  executive  committee.  It  is  comprised  of 
men  familiar  to  the  commercial  and  financial  world,  whose 
names  are  a  KUiirantee  that  this  project  will  be  a  complete  suc- 
cess in  every  particular.  The  executive  committee  will  come  in 
more  direct  touch  with  exhibitors.  As  appointed  that  body  con" 
sists  o'  the  following  gentlemen  : 

E.  C.  B'own.  Chairman;  W.  H.  Bradley,  Chief  Engineer  Con- 
solidated Gas  Company  of  New  York;  Col.  W.  E.  Barrows,  Presi- 
dent Welsbach  Light  Company;  Walton  Clark,  General  Superin- 
tendent United  Gas  Improvement  Company,  Philadelphia;  Emer- 
son McMillin.President  The  Gas  Companies  of  St.   Louia,  Mil" 


waukee,  Columbus  (O.)  and  Grand  Rapids  (Mich.).  The  offices 
for  the  present  will  be  located  at  280  Broadway,  Rooms  237-8, 
where  applications  for  exhibition  spaces  can  be  made  or  informa- 
tion of  any  character  relating  to  the  exposition  be  obtained. 

The  interest  in  the  methods  of  gas  manufacture,  the  qualities 
of  gas  and  the  appliances  utilizing  it  for  various  purposes  is 
great  enough  to  ensure  the  succetts  of  the  project  from  a  mechan- 
ical standpoint,  particularly  under  the  excellent  management  of 
the  present  board  of  directors,  and  it  should  also  be  possible  to  make 
the  exhibits  equally  interesting  and  instructive  to  the  general 
public.  .      .  ■'     '   ■  •    ••" 

A  Heavy  Milling  Machine  for  Iiocomotive  Work. 

The  tendency  toward  a  heavier  construction  of  milling  machines 
for  railroad  shop  use  is  strikiuKly  illustrated  by  the  tool  built  for 
the  new  Russian-American  Locomotive  Works  of  Nijni  Novgorod, 
Russia,  by  the  Newton  Machine  Tool  Works,  of  Philadelphia,  and 
illustrated  in  the  accompanying  engraving.  This  machine  is  called 
by  the  builders  their  "  No.  6  duplex  milling  machine,"  and  is  an 
advanced  type  of  this  line  of  tools.  These  duplex  machines  were- 
designed  in  1883,  and  intended  principally  for  locomotive  work. 
The  first  built  were  the  No.  4,  which  weighed  about  10,000  pounds. 
The  requirements  of  milling  machines  increased  and  the  company 
placed  on  the  market  a  larger  size,  which  was  classed  as  the  No.  5. 
When  Mr.  Dixon,  the  Chief  Engineer  of  the  Sormovo  Company  (of 
which  the  new  locomotive  works  is  a  part)  was  investigating  the 
merits  of  milling  machines,  he  decided  upon  one  of  still  heavier  con- 
struction,namely  the  No.  6.  This  can  be  used  for  milling  and  complet- 
ing drivingboxes,  milling  two  sides  at  one  time,  milling  out  for  the 
shoes  anH  wedges  and  milling  the  inside  to  admit  the  cellar.  The»>e 
are  the  heaviest  requirements  of  the  machine.  On  rod  work  the 
machine  can  be  used  for  panelling  by  removing  the  face  cutters 
and  using  two  ordinary  panelling  cutters  on  the  end  of  each 
spindle,  two  rods  can  be  panelled  at  one  time.  With  flat  rods,  an 
ordinary  heavy  cutter  can  be  used,  one  head  then  acting  as  a  live 
head  and  the  other  as  a  tail  support  for  the  arbor.  This  machine  is 
of  an  exceptionally  heavy  design.  Its  total  weight,  with  a  carriage 
to  mill  11  feet  long,  is  3S,000'  pounds.    The  spiadlea  of  the  machine 
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are  6  inches  in  diameter,  the  carriage  23  inches  wide  and  12  feet 
loDK  to  mill  11  feet  In  length.  The  spindles  can  be  raised  26  inches 
from  centre  to  carriage  and  will  admit  work  45  inches  wide  t)etween 
the  facing  heads.  The  spindles  are  driven  with  large  spur  gearing ; 
the  driving  pinion  shaft,  has  a  phosphor  bronze  triple  lead  worm 
wheel  which  is  driven  by  a  Harveyized  steel  worm,  with  the 
thrust  collars  of  phosphor  bronze  and  Harveyized  steel.  With 
this  arrangement,  an  enormous  power  is  given  to  the  spindles  and 
the  machine  is  capable  of  handling  the  heaviest  classes  of  work 
The  feed  is  suitable  for  the  modern  requirements  of  milling  and 
has  a  range  of  from  }4  inch  to  10  inches  per  minute.  The  carriage 
of  the  machine  is  fed  with  a  rack  and.  spiral  pinion,  and  has  a  quick 
power  movement  in  both  directions.  One  valuable  feature  of  this 
machine  is  the  heavy  tiR  rod  which  clamps  both  uprights  after, 
they  are  set  and  keeps  them  from  springing  apart  on  heavy  cuts 
Some  remarkably  heavy  work  has  recently  been  done  on  one  of 
these  machines  in  milling  large  bronze  drivirg  boxes.  The  com 
pany  has  afco  recently  patented  a  method  for  keeping  cutters  cool, 
which  adds  greatly  to  the  amount  of  work  that  can  be  done  by  these 
machines.  The  spindle  carrying  the  cutter  is  made  hollow,  and  the 
cutter  perforated  with  numerous  small  openings  by  which  oil  or 
water  can  be  delivered  directly  on  the  cutting  edges.  The  wa'er 
passing  through  the  interior  of  the  cutter  helps  to  keep  it  cool, and 
the  quantity  of  it  that  can  be  delivered  exactly  where  it  will  do  the 
most  good  has  an  equally  beneficial  effect.  On  a  recent  test  a 
cut  n'l!  inch  deep  was  taken  off  a  piece  of  forged  steel  7  inches  wide 
wirh  a  feed  of  10  inches  per  minute,  and  the  cutter  remained  cool 
and  sharp. 


and  a  like  number  for  water,  making  twenty  in  all.  The  company 
claims  a  very  great  amount  of  direct  fire  surface,  since  the  entire  fire 
pot  is  deeply  corrugated.  In  the  La  Villa  the  fire  has  to  travel 
three  times  the  entire  length  of  the  heater  before  reaching  the 
smoke  pipe.  It  is  very  easily  cleaned,  for  when  the  front  and  rear 
clean-out  doors  are  opened  every  square  inch  of  the  heater  is 
visible  and  accessible  for  a  thorough  cleaning.  This  is  a  very  im- 
portant factor  in  any  beater.  If  a  heater  can  l>e  easily  cleaned 
the  chances  are  that  it  will  be  frequently  cleaned,  and  if  kept 
clean  the  economy  of  fuel  is  very  marked.  The  best  heater  made 
if  coate.d  with  the  deposits  of  combustion,  which  are  no«-conduc- 

tive  in  their  nature,  is  very  seriously  handicapped.  \ 

The  La  Villa,  having  a  rocking  and  dumping  grate,  will  •urn 
successfully  soft  or  bard  coal,  coke  or  wood,  is  easily  set  up,  comes 
practically  in  three  parts,  viz.:— ba.se  plate,  ashpit  section  with 
grates  already  set  in,  and  heater  proper.  It  is  not  desiened  for 
heating  large  buildings,  but  for  the  thousands  of  small  buildingfs 
such  as  cottages,  small  railway  stations,  etc.,  that  are  heated  with 
steam  or  water  every  ye»r  and  at  a  surprisingly  low  cost.  Addi- 
tional infamition  can  be  obtainei  bv  writing  to  A.  A.  Grifflng  Iron 
Company.  66-68  Centre  street.  New  York  ;  1T7-179  Fart  Hill  square, 
Boston;  702  Arch  street,  Philadelphia,  or  the  works  at  Jersey  City, 
N.  J.,  mentioning  this  paper. 


A  patent  was  issued  to  the  Cran'^Companv,  of  Chicago,   on  July 
28,  for  its  Safety  Valve  for  the  Baker  Heater. 


Oil  Tube  Drills. 


The  accompanying  cut  illustrates  the  style  of  oil  tube  drills  which 
are  manufactured  by  the  Cleveland  Twist  Drill  Company,  Cleveland 
O.  In  boring  deep  holes  it  is  necessary  that  lubrication  of  the  cutting 
and  bearing  surfaces  shall  be  satisfactory,  inasmuch  as  the  close 
packing  of  the  chips  will  not  in  such  cases  admit  of  proper  lubrica- 
tion by  gravitation,  and  it  is  necessary  to  provide  other  means  fur 
forcing  the  oil  down  on  to  the  cutting  lips.  In  the  drill  shown  this 
is  accomplished  by  means  of  grooves  cut  just  deep  enough  to  admit 
of  enclosing  a  small  brass  tube,  making  a  smooth  surface  as  ordi- 
narily provided  for  in  twist  drills. 

The  tubes  terminate  at  the  lower  ends  in  openings  discharging 


The  Niles  Tool  Works  at  Hamilton,  O.,  will  soon  ship  a  large  con- 
signment of  planers  and  boring  machines  to  Italy  and  Austria. 

The  Vulcan  Iron  Works,  of  Chicago,  ha*  an  order  for  new  steam 
turning  machinery,  for  the  Grassy  Point  Draw  of  the  St.  Paul  & 
Daluth  Railroad,  at  Duluth.  .,       .    .         '   ;--  , 

The  city  of  Chicago  will  receive  bids  until  November  14  for  six 
pumps  with  a  capacitv'of  20,000,000  gallons  in  24  hours.  These  are 
to  be  placed  in  a  new  pumping  station  to  supply  water  to  the  north- 
western section  of  the  city. 

The  Morgan  Engineering  Company  of  Alliance,  Q.,  shipoed  last 
month  200  tons  of  machinery  to  Russia  for  the  new  locomotive 
works  there.  There  were  two  steam  hammers,  a  hydraulic  crane 
and  a  hydraulic  flanging  press. 

The  Edward  P.  Allis  Company,  Milwaukee,  Wis.,  has  orders  for 
two  cross  compound  vertical  direct-acting  blowing 
engines  for  export  to  Austria.  They  are  said  to  be  the 
largest  blowing  engines  ever  built  and  theif  weight  is 
about  275  tons  each.  . 


Oil  Tube  Drills.— Cleveland  Twist  Drill  Co. 

i 
the  oil  directly  at  the  catting  edges  of  the  drill.  The  upper«nds  of 
the  tubes  project  from  the  shank  of  the  drill  and  through  these  the 
oil  is  inserted.  With  a  high  speed  and  heavy  feed,  drills  heat  at  the 
points,  as  it  is  impossible  to  force  in  a  lubricant,  and  it  was  to  over- 
come this  objectionable  feature  that  these  tube  drills  were  placed 
on  the  market. 

There  may  be  several  waysof  conveying  the  oil  through  the  tubes; 
the  one  racommended  is  as  follows  :  The  tubes  are  cut  flush 
with  the  shank  end,  then  a  collet  placed  on  the  shank  which  fits 
the  turret.  An  oil  pipe  is  connected  with  the  center  of  the  turret 
and  carried  down  to  a  chamber  connecting  with  the  butt  end  of  the 
drill.  The  oil  is  forced  through  on  to  the  point  with  considerable 
force,  and  assists  in  sending  the  chips  up  the  flutes,  and  at  the 
same  time  keeps  the  cutting  lips  perfectly  cool.  Collets  are  made 
for  various-sized  drills,  and  as  the  outside  diameters  of  the  collets 
.fit  the  turret,  a  drill  can  be  changed  in  a  few  seconds. 

The  company  has  already  furnished  a  great  many  of  these  tools 
to  turret  lathe  and  bicycle  manufacturers,  and  they  are  giving 
excellent  satisfaction. 


The  1a  Villa  Heaters. 


The  A.  A.  Griffiing  Iron  Company  has  broueht  out  a  double  line 
of  healers  called  the  La  Villa.  We  say  "double  line,"  since  tbey 
make  them  two  ways,  with  ornamental  side-plate  and  ha>-e-plate 
and  without.  The  capacity  is  the  same  in  both,  but  of  course  the 
price  is  less  for  the  latter.  The  La  Villa  heaters  savor  of  stove 
construction.  They  are  ornamental  and  portable  and  may  even  be 
had  with  removable  asbpau.    There  are  tea  sizes  made  for  steam 


The  firm  of  Hoopes  &  Townsend,  of  Philadelphia, 

manufacturers  of  bolts,  nuts,  washers,  rivets,  etc.,  is 

particularlv  fortunate  in  having  its  large  plant  kept 

pretty  busy  during  such  times  as  these.    Two  of  the  shops  are 

running  10  hours  per  day .  and  the  others  seven  hours. 

At  a  meeting  of  the  stockholders  of  the  Westinghouse  Machine 
Company  held  last  month,  it  was  decided  to  increase  the  capital 
stock  of  the  concnrn  from  .*750,000  to  f  1.500,000,  the  new  capital  to 
be  used  principally  in  the  development  and  manufacturing  of  gas 
engines.  

The  I^aidlaw-Duun-Gordon  Companv,  Cincinnati.  O.,  has  painted 
on  the  roof  of  its  factory,  which  is  665  feet  long,  and  located  close 
to  the  Cincinnati  Hamilton  &  Dayton  tracks,  a  sign  in  letters  of 
gold,  1.3  feet  high,  the  wording  of  which  is  "McKinley,  Hobart  and 
Sound  Money."  ,.  -■  •.  ;  -. 

The  Rand  ilrill  Comoaoy  has  recently  received  an  order  from  the 
Michigan  Central  Railroad  Company  for  three  air  compressors  for 
its  shops  in  Detroit  and  Jackson,  Mich.,  and  St. Thomas,  Can.;  also 
an  order  for  t<vo  air  compressors  for  the  Missouri  Car  and  Foundry 
Company,  St.  Louis.  .•.-•'■.-■• 

Two  rock  crushers,  with  c  dailv capacity  of  200  tons  each,  has  Jnst 
been  shipped  by  the  Gat«s  Iron  Works,  Chicago,  to  the  Coolgardie 
gold  fields  of  West  Australia.  The  Gates  Iron  Works  also  has  an 
order  for  one  of  their  largest  crushers,  capacity  two  tons  per 
minute,  for  the  Basalt  Actien  Gesellscbaft  of  Kolen,  Germany. 


Messrs.  Fitzhugh  &  Spencer,  who  have  represented  the  Standard 
Steel  Works  and  the  Baldwin  Locimotive  Works  in  Chicago,  have 
given  up  the  agencies.  The  two  companies  have  leased  a  suite  of 
rooms  on  the  twelfth  floor  of  the  Monadnock  Building,  Coicago, 
and. their  offices  there  will  be  is  charge  of  Mr.  Charles  RiddelL 
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The  BriKhtman  Furnace  Company,  Cleveland,  has  sold  to  the 
Union  Pacific  Railway  Company  three  of  its  largest  stokers.  Con- 
tracts now  on  hand  include  the  followinK  Cleveland  firms:  Jewish 
Orphan  Asylum  (fourth  order),  the  Cleveland  Steam  FittinK  Com- 
pany, and  the  B.  F.  Goodrich  Company,  Akron,  O.,  fourth  order, 
comprising  four  large  stokers. 

The  annual  meeting;  of  the-stockholders  of  the  WestinKhouse  Air 
Brake  Company  of  Pittsburgh  was  held  last  month.  The  report 
showed  that  the  past  year  had  been  the  most  prosperous  in  the  his- 
tory of  the  company.  The  gross  business  was  f  .5,947,600.57  and  the 
profit  92,607,936.44.  The  old  officers  and  directors  were  unanimously 
re-elected.    The  broad  re-elected  all  of  the  officers. 


The  Wells  Street  bridge,  Chicago,  was  opened  to  the  public  on 
the  18th,  after  being  closed  since  July  3.  The  structure  has  been 
entirely  rebuilt  by  the  Northwestern  Elevated  road  at  an  expense 
125,000,  being  changed  from  a  steam-powered  highway  to  a  double- 
decked  bridge  driven  by  electricity.  The  Shailer  &  Schnaiglau 
Company,  Lassig  Bridge  and  Iron  Works  and  Vulcan  Iron  Works 
all  of  Chicago,  vere  the  contractors. 

The  American  Stoker  Company  has  recently  furnished  stoker 
equipments  to  the  following  parties:  To  the  Pennsylvania  Railroad 
Company,  for  the  shops,  Columbus,  O.  (second  order);  to  the  Davis 
&  Egan  Machine  Tool  Company,  Cincinnati,  O.;  to  the  Toledo 
Brewing  &  Malting  Company,  Toledo,  O.;  to  the  Michigan  Carbon 
Works,  Detroit,  Mich,  (second  order):  to  the  John  C.  Roth  Packing 
Company,  Cincinnati,  O. ;  to  the  Cleveland  City  Water-Works, 
Cleveland,  O.  

The  Murray  Iron  Works  Company,  of  Burlington,  la.,  bought  up 
the  business  of  the  Sioux  City  Engine  and  Iron  Works  last  spring, 
and  proceeded  to  build  new  shops  for  the  manufacture  of  Corliss  en 
gines  at  Burlington.  These  have  now  been  completed  and  put  in 
operation.  As  the  old  plant  of  the  Murray  Iron  Works  Company  is 
well  equipped  for  boiler  construction  and  the  building  of  slide-valve 
engines,  the  company  is  in  a  position  to  furnish  complete  power 
plants,  either  large  or  small. 

The  New  York  Dredging  Company,  World  Bnildiog,  New  York 
has  completed  extensive  terminal  improvements  for  both  the  Nor- 
folk &  Carolina  Railroad  and  the  Southern  Railroad,  at  Norfolk, 
Va.  An  extensive  bulkhead  has  been  constructed  and  the  filling 
in  behind  it,  with  spoil,  was  done  by  the  company's  suction  dredge 
Boston,  the  approaches  to  the  wharves  being  deepened  at  the 
same  time.  The  dredging  plant  has  been  towed  to  Atlantic  City, 
N.  J.,  to  reclaim  valuable  areas  of  marsh  land  back  of  the  city,  by 
pumping  upon  them  sand  from  an  island  belonging  to  the  owners 
of  the  marsh  land. 


The  city  of  Milwaukee  has  recently  contracted  for  a  new  fire 
boat  to  be  107  feet  long,  24  feet  beam  and  11  feet  deep.  The  engines 
are  to  be  double  18  inches  by  20  inches  with  steel  frames,  and  the 
screw  8  feet  diameter.  She  will  have  two  sets  of  pumps  with  a 
capacity  of  6,000  gallons  per  minute,  and  an  air  pump  and  steam 
steering  gear.  This  makes  the  third  added  to  Milwaukee's  fire 
department.  The  last  built,  the  James  Foley,  at  a  trial  test  threw 
a  four-inch  stream  of  water  &15  feet  as  measured  by  the  city  offi- 
cial". The  present  boat  is  intended  to  be  the  finest  in  the  world. 
The  contractors  for  the  machinery  are  the  Chas.  F.  Elmes  P^ngi- 
Deering  Works,  of  Chicago,  who  also  built  the  two  previously 
mentioned. 

The  Pedrick  &  Ayer  Company,  of  Philadelphia,  has  recently  re- 
ceived from  the  Safety  Car  Heating  and  Lighting  Company  an  or- 
der for  six  Pintsch  gas  compressors  to  compress  to  300  pounds  per 
square  inch.  The  company  is  also  at  work  upon  a  pneumatic- 
hydraulic  riveter  gotten  up  by  Messrs.  Dodge  and  CasKey,  of  the 
Link  Belt  Engineering  Company,  and  which  they  are  preparing  to 
manufacture  and  place  on  the  market.  The  hydraulic  riveting  ram 
exerts  a  pressure  of  40  tons,  and  this  pressure  is  derived  from  com- 
pressed air  at  80  pounds  per  square  inch,  operating  on  a  piston  large 
enough  to  give  some  thousands  of  pounds  per  square  inch  presnure 
in  the  hydraulic  cylinder.  The  riveter  is  compact,  and  the  first 
ones  built  have  done  good  work. 

For  the  purpose  of  extending  the  trade  of  the  United  States  in 
the  South  American  Republic  of  Venezuela,  the  National  Associa- 
tion of  Manufac:urer8,  whose  bureau  of  publicity  is  at  1731  North 
Fourth  8treet,'Philadelphia,  proposes  to  open  in  the  city  of  Caracas, 
the  capital  of  Venezuela,  a  warehouse  for  the  exhibition  of  Ameri- 
can products  of  various  kinds.  A  concession  granted  to  the  asso- 
ciation by  the  Venezuelan  government  creates  particularly  favor- 
able  conditioua  for   tlie   establiahmeBt   of    sacb  an  enterprise, 


inasmuch  as  good*«ntered  for  exhibit  will  be  admitted  free  of  duty, 
the  customs  dues  to  be  paid  only  in  case  of  actual  sale.  The  plans 
for  the  establishment  of  this  permanent  exhibition  of  American 
goods  have  reached  a  point  where  applications  for  space  can  now 
be  received,  conditioned  upon  the  allotment  of  a  sufficient  portion 
of  the  total  available  space  to  warrant  the  association  in  inaugu- 
rating the  exhibition.  The  aim  of  the  association  is  to  stimulate 
trade  between  the  United  States  and  Venezuela  by  famil- 
iarizing the  merebants  of  Venezuela  with  the  American 
products  which  they  can  purchase  to  advantage.  This 
is  the  objects  of  the  proposed  exhibition  warehouse, 
Resulting  orders  will  go  through  the  customary  channels  of  trade 
as  at  present.  It  is  estimated  that  an  entrance  fee  of  $100  from 
each  exhibitor,  and  a  charge  of  $1.50  per  annum  per  square  foot  of 
space  used  for  exhibits  will  yield  enough  to  cover,  or  nearly  cover, 
tne  running  expenses  of  the  warehouse.  The  minimum  charge  for 
space  has  been  fixed  at  $23  per  annum.  This,  with  the  entrance 
fee,  would  make  the  minimum  charge  for  any  exhibit  $12.5  per 
annum,  in  addition  to  the  cost  of  transportation  from  the  United 
States  to  the  warehouses  in  Caracas.  The  entrance  fee  and  the 
charge  tor  space  used  for  exhibits  constitute  all  the  charges  which 
will  be  imposed  upon  exhibitors  by  the  association.  Parties  de- 
siring additional  information  should  write  to  the  Philadelphia 
address  given  above. 

®ur  Ptrertorn 

OF  OFFIOIAL  OHANGIES  IN  SEPTEMBER. 

We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Atlantic  &  Pacific.— tilT.  B.  Burns  has  been  appointed  Chief  En- 
gineer. 

Atlantic  &  Pacific  Railroad— We.stem  Divt.tion.—'W.  H.  Smith, 
has  been  appointed  Purchasing  Agent,  with  headquarters  at  Albu- 
querque, N.  Mex. 

Baltimore  A  Ohio. — Mr.  Wm.  Sionott  is  Division  Master  Me- 
chanic of  the  second  and  third  divisions,  with  headquarters  at 
Cumberland,  Md. 

Centred  of  New  ./ersey.— Mr.  J.  G.  Thomas,  Assistant  Superin- 
tendent of  Motive  Power,  has  been  appointed  Superintendent  of 
Motive  Power  of  the  Lehigh  &  Susquehanna  Division. 

Chicago  &  Northwestern. — Mr.  W.  H.  Newman  has  resigned  the 
position  of  Tbird  Vice-President. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha. — Mr.  A.  G.  Wright  has 
bean  appointed  Division  Master  Mechanic  at  Altoona,  Wis.,  vice 
Mr.    W.  E.  Amann,  resigned. 

OrecU  Northem.—i/l.T.  W.  W.  Finley  has  resigned  the  office  of 
Second  Vice-President.    He  is  succeeded  by  Mr.  vV.  H.  Newman. 

Oulf,  Colorado  &  Santa  fe.— Mr.  C.  W.  F.  Felt  is  Chief  Engineer, 
with  headquarters  at  Galveston. 

Icnva  Central.— Mr.  Chas.  W.  McMeekin  is  Chief  Engineer,  with 
office  at  Marshalltown,  la. 

Kings  County  Elevated, — Gen.  James  Jourdon  is  Temporary 
Receiver. 

Long  Island.— Mr.  W.  H.  Baldwin,  Jr.,  has  been  elected  Presi- 
dent to  succeed  Mr.  Austin  Corbin,  deceased. 

Los  Angeles  Terminal.-Mr.  William  Wincup,  Acting  General 
Manager  and  Secretary,  has  resigned.  Mr.  S.  Hynes  is  General 
Manager  ;  Mr.  F.  K.  Rule,  Secretary,  and  Mr.  W.  J.  Cox,  Assistant 
to  lieneral  Manager. 

Louis-ville,  Evansmlle  4  St.  Louia.-ilr.  James  Gaston  is 
appointed  Master  Car  Builder,  with  headquarters  at  Princeton, 
Ind.,  vice  Mr.  W.  E.  Looney,  resigned. 

Louisville,  New  Albany  &  Chicago.— Mr.  W.  H,  McDoel,  General 
Manager,  has  been  appointed  Receiver. 

Monterey  A  Mexican  Oulf  Kailway.—E.  Drageut  is  Superintend- 
ent of  Motive  Power,  vice  H.  NoUau,  previously  Superintendent 
of  Motive  Power  and  Roadway. 

New  Orleans  &  Northieesfem.—HT.  J.  H.  McGill  has  been  ap- 
pointed Master  Mechanic  in  charge  of  locomotive  machinery,  water 
Supply  ana  car  department. 

New  York,  Philadelphia  &  Norfolk.— M.axter  Mechanic  C.  O. 
Skidmore  has  resigned. 

Norfolk  <t  Western.— R.  P.  C"  Sanderson,  Division  Superintend- 
ent of  Motive  Power,  has  resleoed,  and  the  office  is  abolished. 

Northern  Pacific.— i/Lr.  G.  W.  Dickinson,  General  Manager  of  the 
Western  lines,  has  resigned.  Mr.  W.  G.  Pearce,  heretofore  Assist- 
ant General  Manager,  is  appointed  Assistant  General  Superin- 
tendent, witb  office  at  Tacoma,Wash.  Mr.  E.  H.  McHenry,  formerly 
one  of  the  Receivers,  is  now  Chief  Engineer  of  the  reorganized  road, 
with  office  at  St.  Paul.  Mr.  W.  L.  Darling,  formerly  Chief  Engineer, 
becomes  Division  Engineer,  with  office  at  St.  Paul,  and  Mr.  C.  S. 
liibler  is  Division  Eagineer,  with  office  at  Tacoma. 

Southern  —Mt.'W.  W.  Finley  has  been  elected  Second  Vice-Presi- 
dent, vice  Mr.  W.  H.  Baldwin,  Jr.,  resigned.  Mr.  W.  H.  Hudson, 
Master  Mechanic  at  Atlanta,  has  been  transferred  to  Salisbury,  N.  C. ' 
Mr.  W.  L.  Tracey  is  transferred  from  Birmingham  to  Atlanta,  and 
Mr.  W.  A.  Stone,  Master  Mechanic  at  Selma,  Ala.,  is  appointed  to 
the  position  at  Birmingham. 


^mpiotimtnt 


A  mechanical  draughtsman,  having  16  years'  experience  in  car 
construction,  is  desirous  of  a  position  as  assistant  to  General  Fore- 
man, Inspector  of  New  Equipment,  or  DraughtsiBan.  Will  give 
best  of  refereuceB,    Address,  care  of  this  paper,       ? 
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THE    ALTOONA 


SHOPS    OF    THE 
HAILBOAD. 


PENNSYLVANIA 


(Continued  from  page  2i5.)     .    '    ••       , 

In  the  last  article  on  the  Altoona  shops  the  principal  features  of 
I  lie  Golsdorf  and  Von  Berries  compouDd  engines,  with  which  the 
Pennt^ylvauia  Company  is  experimenting,  were  illustrated  and 
ilescrilied.  It  remains  to  explain  the  construction  of  the  other 
two  engine-. 

THE   "  PITTSBURGH  "  SYSTEM. 

The  general  features  of  construction  of  this  engine  are  shown 
liv  Fig.  1.  Figs.  2  and  3  are  sectional  views  of  the  intercepting 
viilvo,  which  is  located  between  the  cylinders.  In  Fig.  2  the  valve 
i!s  shown  in  the  position  it  occupies  when  the  engine  is  working 
~iriiple.  .Steam  from  the  boiler  can  then  enter  the  steam-chest  of 
1  lie  high-pressure  cylinder  through  the  passage  A' and  to  the  re- 
ceiver and  low-pressure  cylinder  by  the  passage  A'.  When  the 
parts  are  in  the  position  shown  the  steam  in  K  moves  the  rr duc- 
ing-valve  C  from  its  seat  and  thus  allows  steam  to  flow  from  K 
iiito  the  passages  O  and  P,  as  indicated  by  the  darts,  and  thence 
li>  the  receiver  and  low-pressure  cylinder.  When  the  intercept- 
ing valve  A  is  in  the  (position  shown,  the  passage  Q,  which  com- 
municates with  the  exhaust  of  the  high-pressure  cylinder,  is  con- 
nected with  M,  which  leads  to  the  atmosphere.  The  high-pressure 


cylinder  thus  exhausts  directly  into  the  chimney  and  the  low- 
pressure  cylinder  is  supplied  with  live  steam  from  the  passage  K. 

To  change  the  engine  so  as  to  work  compound  a  cylinder  E, 
Fig.  1,  is  placed  on  the  position  sbown.  This  cylinder  has  a  piston 
which  is  connected  by  a  rod  F  to  a  double-armed  lever  G,  the 
lower  end  of  which  is  connected  to  the  intercepting  valve  stem 
H.  Inside  of  the  cab  a  double-armed  L-shaped  lever  D  is  pro- 
vided, the  horizontal  arm  of  which  has  h  slot  in  which  a  pin  on 
the  reverse  lever  works.  This  slot  has  depressions  at  each  end  so 
that  when  the  reverse  lever  is  at  its  extreme  throw  in  either  di- : 
rection  the  horizontal  arm  of  the  lever  D  will  be  raised  up  by  a 
spring  S  at  its  back  end. 

The  upper  end  of  the  vertical  arm  of  this  lever  is  connected  to 
a  valve  on  the  cylinder  E.  The  throttle  fever  l>eing  open  when 
the  reverse  lever  is  thrown  backward  from  its  extreme  forward 
position,  it  acts  on  the  lever  D,  and  moves  the  valve  in  the 
cylinder  £,  so  as  to  admit  steam  to  its  front  end  and  exhaust  it 
from  the  back  end,  thus  forcing  the  piston  backward  and  caus- 
ing the  intercepting  valve  .4.  Fig.  2,  to  move  forward  into  the 
position  shown  in  Fig.  3.  This  movement  first  closes  communi-- 
cation  from  the  high-pressure  cylinder  exhaust  passage  Q,  and 
the  passage  M,  which  leads  to  the  chimney  and  u|>ens  communi-  ■■ 
cation  from  Q  to  the  passag*  s  P,  which  leads  to  ihe  receiver  and 
low-pressure  cylinder.  The  steam  from  the  high-prt ssure  cylin- 
der instead  of  exhausting  up  the  chimney  is  thus  discharged  into 
the  receiver  and  low-pressure  cylinder.  The  movement  of  the 
valve  A  causes  th|e  piston  B  to  comein  contact  with  the  valve  C 
and  thus  closes  it  and  shuts  off  steam  from  the  passage  A'.  The 
engine  then  works  compound. 

THE  "RICHMOND"  SYSTEM. 
Figs.  4,  5  and  6  illustrate  the  chief  features  of  construction   of 
the  "Richmond"  system.     They  are  similar  to  the  views  of  the 
Pittsburgh  engine.     To  work  the  Richmond  engine  simple,   the  ■ 
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Plttsburv: System  as  applied  to  a  Mogul  Locomotive  by  the  Pennsylvania  Railroad, 
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POSITION  OF  VALVE  WHEN  ENGINE  IS 
WORKING  SIMPLE 


The  Richmond  System  as  applied  to  a  Compound  Mogul  Locomotive  by  the  Pennsylvania  Railroad. 


throi lie  valve  is  opened  and  the  reverse-lever  thrown  either  full 
genr  forward  or  full  gear  back.  When  this  is  done  one  of  two  tap- 
ppis  F,  P'  Fig.  4.  on  the  ri  verte  rod  en^aK^  with  the  lt-v<  r  of  the 
operating  valve  L,  which  admits  compressed  air  or  steam  by  a 
pipe  to  the  chamber  F.  indicated  in  Fig.  4  and  shown  clearly  in 
Fi.'.  .5.  The  pressure  of  the  air  or  steam  acts  on  the  piston  P, 
Fig.  -J,  attached  to  the  emergency  valve  E  moving  them  for- 
ward and  opening  communication  between  the  chambers  M  and 
Q.  As  .)/  communicates  with  the  atmosphere,  this  movement 
allows  the  ^team  in  3f  and  Q  to  escape,  and  thus  relieves  the 
pressure  in  the  chanilier  Q  back  of  the  piston  B  attached  to  the 
intercepting  valve  A.  At  the  same  time  steam  which  passes 
through  the  passage  J\'o}>ens  the  admission  and  reducing  valve 
D  a"d  allows  steam  to  flow  into  the  space  R,  which  leads  to  the 
receiver  and  low-pressure  cylinder,  and  closes  the  intercepting 
valve  A  and  opens  B.  The  exhaust  can  now  escape  direct  from 
the  exhaust  passage  O  of  the  high-pressure  cylinder  to  Q  and  M, 
and  thence  to  the  atmosphere,  and  the  low-pressure  cylinder  ia  at 
the  same  time  supplied  with  live  steam  which  enters  the  receiver 
through  the  pipe  A'. 

T'l  change  to  compound  working,  the  throttle  being  o|)ened,*the 
reverse  lever  is  withdrawn  from  its  full  forward  or  back  positions 
which  disengages  the  tappet  Por  P',  and  the  lever  of  the  operat- 
ing valve  L,  Fig.  4,  cutting  off  the  steam  or  air  supply  to  the 
cavity  F,  Fig.  ."),  which  allows  the  action  of  the  helical  spring  S 
to  cloee  the  valve  E,  as  shown  in  Fig.  6.  At  the  same  time  the 
exhaust  steam  from  the  high-pressure  cylinder  accumulating  in 
the  cavity  O,  this  pressure  soon  exceeds  that  in  the  opposite  side 
of  the  intercepting  valve  .4.  It  is  forced  from  its  seat  and  at  the 
same  time  closes  D,  and  thus  shuts  off  the  supply  of  live  steam 
to  the  low-pressure  cylinder  through  the  passage  A',  and  opens 
communications  between  the  passage  O.  or  from  the  exhaubt  of 
the  high-preasure  cylinder  to  R,  and  to  the  receiver  and  low-pres- 


sure cylinder,  so  that  the  latter  then  gets  its  supply  of  steam 
from  the  receiver,  and  the  exhaust  of  the  other  cylinder,  thus 
changing  the  working  of  the  engine  from  simple  to  compound. 

Ttie  sleeve  of  the  valve  D  has  an  axial  movement  on  the  stem  C 
of  the  intercepting  valve  and  by  reason  of  the  difference  of  area 
of  the  end  of  the  sleeve  and  the  shoulder  cap  T,  the  sleeve  acts  as 
an  admission  Hud  reducing  valve  to  the  low-pressure  cylinder, 
when  starting  and  when  working  simple  and  equalizes  the  pres- 
sure in  the  two  cylinders. 

The  function  of  the  valve  B  ia  to  insure  a  quick  closing  of  the 
valve  A  when  E  is  opened. 

The  tests  of  the  experimental  compound  engine  in  the  Pennsyl- 
vania road  are  now  completed,  and  have  shown  a  decided  advant- 
age for  the  compound  system,  but  the  data  andconclusionsdrawn 
from  these  tests  have  not  yet  been  made  public.  ^     ,..    ,    .- 

CLASS  L  PASSENGER   lA)CO MOTIVE. 

Reference  has  oeen  made  several  times  in  theje  articles  to  what 
is  known  as  the  class  L  passenger  locomotives.  These  are  built  from 
the  most  recent  desigas  which  have  been  evolved  on  the  me- 
chanical department  of  the  Pennsylvania  Railioad.  The  accom- 
panying engravings  show  some  interesting  features  in  the  con- 
struction of  the>e  engines.  Among  these  are  the  guides  and 
cross-heads  which  were  designed,  and  have  been  patented  by  Mr. 
Vogt,  the  mechanical  engineer.  Their  external  appearance  is 
shown  in  the  perspective  view  of  the  engine  and  the  details  of  con- 
struction of  the  guides  by  Fig  8. 

These  are  made  of  cast-iron  and  are  of  box  shape,  the  form  of 
which  is  shown  clearly  by  the  transverse  section.  They  are 
joined  together  on  the  vertical  center-line  and  bolted  by  trans- 
verse bolts  as  shown.  Strong  ribs  on  the  back  give  vertical  stiff- 
ness, and  their  form  gives  all  the  horizontal  rigidity  required. 
The  cross-head  is  shown  in  the  same  figure  and  Is  made  of  cast 
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Fig.  7.— Class  L  Passenger  Engine,  Pennsylvania  Railroad. 
K.  D.  CASAN4VC  Genl.  Supt.  Mo|^ve  Power.  A.  S.  Vocr,  Mechanical  EDgineer. 


.  v>   - '*;^.  ■■•v--'.';    1  ._  •^^T'■■■■  •...■  Fig.  8.— Vogt  Guide  and  Crosshead  for  Class  L  Engines^    ."    '-■  v  .'./'..■  .-:.     ,.■■■:■.•..'• 

siPel,  and  has  been  designed  so  as  to  be  as  light  as  poasible.  It  course,  the  smaller  this  modulus  is,  the  heaver  is  the  relative 
Weighs,  including  the  pin,  140  pounds.  To  get  a  measure  of  its  weight  of  the  cross-head.  The  importaoce  of  makmg  all  these 
Weight,  the  total  maximum  pressure  on  the  piston  is  divided  by  parts  as  light  as  possible  is  now  recognized  by  all  designers  of 
this  weight.  The  resulting  modulus,  as  it  may  be  called,  is  340.6  locomotives.  It  will  be  seen  from  the  engraving  th^t  the  cross- 
pounds.     In   many  cases  in  the  older  engines,  this  is  158.7.    Of  head  illustrated  has  a  wide  bearing  on  top  and  agaiutt  the  under 
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Wright's  Safety  Boiler  Checic 


si'le  of  tlif  wearing  surface  of  the  ku><1(^^-  I"  running  forward, 
the  pressure  is  always  upward  on  this  wide  bearine.  Ail  of  the 
sliding  surfaces  of  the  guide  are  covere<l  with  tin  i  incli  thick 
The  steel  slides  are  first  planed,  and  the  tin  when  melted  adheres, 
to  the  steel.  A  sufficient  thickness  of  tin  is  cast  on  the  slides  to 
permit  of  their  being  planed  to  the  proper  dimensions.  As  shown 
in  the  perspective  view,  the  design  is  a  very  neat  one,  and  it  has 
worked  very  satisfactorily. 

The  pistons  used  in  these  engines  have  beads  uiade  of  cast 
steel.  To  the  outside  of  this  a  cast-iron  piston  ring  is  bolted. 
This  has  grooves  turned  in  it  to  receive  the  cast-iron  packing 
rings.  In  the  under  portion  of  the  piston  a  segmented  piece  of 
an  -) -shaped  sectional  form  is  fitted  so  as  to  cover  the  joints  of 
the  packing  rings.  It  also  serves  the  pur]X)se  of  preventing  the 
packing  rings  from  turning  in  the  piston  ring.  The  latter  is 
widened  out  on  its  under  side  in  order  to  give  a  greater  bearing 
on  the  bottom  of  the  cylinder.  This  |>erniit8  the  upper  portion* 
and  the  sides  of  the  rings  to  l>e  made  narrower.  By  this  means 
the  stroke  of  the  pistons  has  l»een  increased  from  24  to  S6  inches 
without  lengthening  the  cylinders.  The  cylinder  heads  are  made 
to  conform  to  the  shape  of  the  piston  heads,  and  suitable  cavities 
are  made  in  the  heads  to  receive  the  wide  bearing  of  the  piston 
Tiag.  ■■:..:.■ 

SAFETY  BOICeR  CHKCK-VALVE.  .. 

It  may  be  remembered  by  some  of  our  readers  who  are  no  longer 
young  that,  some  10  or  13  years  ago,  a  serious  accident  occurred 
on  the  Pennsylvania  Railroad  near  Pittsburgh.  A  local  train  was 
standing  at  a  station  and  a  following  express  train  ran  into  the 
rear  end  of  the  former.  The  locomotive  "telescoped"  into  the 
laf>t  car  of  the  local  train,  and  in  doing  so  one  of  the  check-valve 
cases  was  knocked  off  and  the  hot  water  and  steam  in  the  boiler 
was  discharged  into  the  car  filled  with  passengers.  Many  of  them 
were  killed  or  frightfully  scalded.  This  accident  led  to  the  adop- 
tion of  a  check  valve  located  inside  of  the  boilei^so  that  ia  case 
of  collision  it  would  not  be  injured. 

The  first  form  which  was  extensively  used  consisted  of  a  flap- 
valve,  an  engraving  of  which  is  published  on  page  219  of  the  re- 
\  vised  edition  of  the  "Catechism  of  the  Locomotive."  Experience 
showed  that  this  form  of  valve  was  open  to  some  objections, 
which  Jed  to  the  design  illustrated  herewith.    This  was  made, 


and  has  been  patented,  by  Mr.  William  Wright,  chief  draftsman 
in  the  machinery  department  at  Altoona,  and  is  now  used  on  all 
new  engines,  and  has  been  made  standard  by  the  Pennsylnanla 
Railroad  Com|)any,  as  well  as  the  Southern  Railway  Company. 

Fig  9  gives  a  sectional  view  of  the  valve,  and  its  seat  drawn  in 
a  plane  transversely  to  the  boiler,  and  Fig.  10  is  a  side  view  looking 
at  the  valve  from  the  inside  of  the  lx>iler:  also  in  the  lower  left- 
hand  corner  of  Fig.  9  is  a  sectional  planof  thepipeconnection.  .1^4 
represents  a  portion  of  the  Iwiler  plate.  BB  is  a  brass  flange 
riveted  to  the  boiler  plate  and  calked  on  the  edges.  It  has  a 
circular  central  opening  to  receive  the  valve-seat  or  casing  C. 
This,  as  shown  in  the  engraving,  has  a  flange  outside,  which  is 
bolted  to  the  riveted  plate,  and  a  valve-seat  inside  the  boiler  pro- 
vided with  a  mushroom  valve,  winch  acts  vertii-ally,  thus  allow- 
ing the  water  to  enter  the  boiler  at  the  valve-seat,  and  all  around 
its  periphery.  The  stream  of  water  thus  washes  the  seat  and  has 
the  effect  of  removing  any  obstructions  which  might  otherwise 
lodge  between  the  valve  and  its  seat.  It  should  be  understood 
that  injectors  all  have  check-vidves  of  their  own.  and  therefore 
there  is  the  same  pressure  above  and  below  the  boiler-check,  and, 
consequently,  when  the  injector  is  shut  off,  the  boiler  check- 
valve  is  not  seated  by  the  pressure  above,  as  is  generally  supposed, 
but  by  gravity  alone.  Owing  to  this  cause  the  old  hinged  flap- 
valve  often  becomes  inoperative  by  the  deposition  of  sediment  Of 
iDcrustation  on  the  hinge. 

It  will  be  seen  from  the  the  engraving  that  the  riveted  plate  B 
has  a  projection  or  finger  F  which  projects  into  the  boiler  and 
over  the  top  of  the  valve,  and  which  acts  as  a  stop  to  its  upward 
movement  or  ■'  lift." 

The  valve-casing  C  is  securely  fastened  to  the  riveted 
plate  B  by  four  bolts  and  a  flange  which  is  protected  by  a 
circular  guard  or  flange  OO,  The  ell)Ow  E  to  which  the  feed- 
pi|)e  is  attached  is  fastened  to  the  riveted  fl inge  by  four  studs. 
The  valve  and  its  seat,  which  would  be  the  source  of  danger  if 
broken  off  in  a  collision  or  other  accident,  is  thus  very  securely 
fastened  to  the  boiler,  is  all  under  the  jacket,  and  as  close  to  the 
boiler  as  possible,  the  only  projecting  portion  being  the  pipe 
elbow,  which  is  made  very  light  at  its  juncture  with  the  flanges, 
so  that  if  it  is  broken  it  will  not  at  the  same  time  break  any  of  the 
parts  to  which  it  is  attached. 
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The  flange  on  the  elbow  projects  partly  into  the  jacket,  to  make  a 
good  finish,  and  on  being  removed  the  valve-casing  can  be  taken 
out  through  'the  opening  in  the  jacket  and  that  in  the  riveted 
plate.  Neither  the  jacket  nor  any  other  parts  need  be  disturbed 
to  take  out  the  check  valve,  which  can  thus  be  readily  cleaned  as 
required. 

All  the  parts  excepting  the  studs,  bolts  and  nuts  are  mide  of 
brass,  and  as  light  as  is  consistent  with  the  required  strength. 

These  checks  have  been  applied  to  about  200  loct>niotives  so 
far,  and,  it  is  said,  have  given  entire  satisfaction.  In  view  of 
the  terrible  accidents  which  may  occur  from  the  breakmg  off  of 
an  ordinarj'  check  valve,  the  use  of  some  such  device  as  this 
should  be  made  compulHory  on  railroads,  and  such  a  e'imple  appli- 
ance l>eing  available,  railroad  managers  incur  a  grave  responsi- 
bility if  they  do  not  use  it. 

BALANCED  TENDER  SCOOP. 

Tender  scoops,  in  use  heretofore,  although  answering  the  pur- 
(K)se  for  which  they  were  intended  primarily,  still  had  one  ob- 
jectionable feature  which  became  more  and  more  apparent  with 
the  increased  speed  of  the  past  few  years.  This  defect  consists  of 
the  necessity  of  slowing  down  to  take  water  from  the  track 
trough,  thus  causing  loss  of  time:  also,  it  was  necessary  that  a 
definite  speed  be  reached:  for,  if  the  speed  was  tooslow.iitliecamc 
necessary  to  hold  down  the  dipper  by  means  of  the  operating 
lever  and.  if  too  fast,  the  dipper  could  scarcely  be  raised,  evt-n 
though  both  engineer  and  firemaa  exerted  all  their  strength  to  do 
so.  Twenty-five  miles  per  hour  is  about  the  greatest  speeu  at 
which  such  scoops  could  be  raised  from  the  trough,  and  then  if 
the  dipper  did  not  yield  at  the  first  pull,  it  would  be  dragged  over 
the  end  of  the  trough  and  the  mouth  of  the  dipper  was  thus  lial>te 
to  be  crushed.  In  consequence,  it  was  necessary  to  constantly  re- 
pair or  replace  the  dippers. 

The  tender  scoop  illustrated  by  Figs.  11  and  12,  on  which  let- 
ters patent  have  been  granted  to  W.  F.  Kiesel,  Jr.,  connected  with 
the  Mechanical  Engineer's  office,  at  Altoona,  Pa.,  was  designed 
to  overcome  this  objection,  the  aim  bemg  to  make  it  as  eflScient 
and  easily  operated  at  the  greatest  attaicable  speed  as  when  run- 
ning slowly. 

The  dipper  proper,  that  is  the  portion  extending  from  D  to  F, 
Fig.  11,  is  carried  on  pivoted  supports  or  bolts  T.  The  upper  part 
of  the  dipper  is  connected  to  the  up-take  pipe  31  by  an  inter- 
mediate section  J,  which  is  supported  on  the  pivots  P.  It  is  con- 
nected to  the  uptake  pipe  3f  by  a  semi-circular  joint  which  is 
indicated  by  a  dotted  line.  The  short  section  can  therefore  turn 
about  the  pivot  P,  and  can  move  in  contact  with  the  pipe  M.  The 
junction  of  the  dipper  with  J'  is  of  a  segmental  form  drawn  from 
r  as  a  center.  The  dipper  can  therefore  turn  about  the  pivot 
T,  and  can  move  in  contact  with  J  on  the  segmental  joint.  It 
will  thus  be  seen  that  the  dipper  is  balanced  on  the  pivots  T 
attached  to  brackets  O,  which  are  cast  on  and  form  a  part  of 
the  intermediate  section  J. 

The  top  df  the  dipper  is  open  to  a  point  immediately  above  the 
pivots  T,  so  that  any  spray  or  wave  may  be  carried  up  with 
tiie  larger  body  of  water. 

The  intermediate  joint  J  of  conduit  is  pivoted  at  P,  and  is  held 
by  cheek  pieces  C.  The  cradle  itself  is  attached  to  two  rods  RR, 
passing  through  two  light  spiral  springs  SS,  which  are  com- 
pressed when  the  dipper  is  lowered.  These  springs  are  set  on  a 
yoke  Y.  fixed  to  th^rame  of  the  tender  by  means  of  bolts  Bli, 
and  serve  only  as  a  balance  for  the  weight  of  the  dipper  and  other 
movable  parts  when  the  dipper  is  not  in  use,  so  that,  if  anything 
should  give  way,  or  a  pin  be  lost,  the  dipper  would  not  drop  to 
the  track  and  possibly  cause  damage. 

The  nuts  A'.V  at  the  top  of  the  springs  project  partly  inside  of 
the  coils  and  form  a  definite  stop  and  also  a  convenient  mode  of 
adjusting  the  position  of  the  mouth  of  the  dipper. 

The  hanger  H  with  adjustable  set  screw  2tf  is  simply  a  safe- 
guard against  any  springing  of  the  tender  frame  or  arm  .4,  which 
would  result  in  lowering  the  mouth  of  the  dipper  in  the  trough, 
and  a  poesibility  of  scraping  along  the  bottom. 

When  water  is  flowing  into  the  tender,  it  exerts  a  certain  pres- 
sure on  the  dipper,]which^increaae8  with  the  sp«ed  of  the  engine . 


:^.'^/V 


•  i 


284 


AMERICAN  ENGINEER,  CAR  BUILDER 


:■ 


-J 


to  be  able  to  run  through  without  stopping  or  even  slowing  up  to 
take  water. 

'      ^"v     v~     '       ;;    FIREBOX.    :       I  '"•■:_-  '^r 

From  the  perspective  view  it  will  be  noticed  that  the  sides  of 
the  firebox  are  of  a  somewhat  peculiar  form.  The  back  part  of 
the  waist  of  the  boiler  where  it  joins  the  firebox  is  of  large 
diameter,  and  it  was  desirable  to  make  the  front  of 
the  firebox  conform  to  the  contour  of  this  part  of  the  waist 
where  they  join  each  other.  If  Ihe  width  of  the  firebox  had  been 
made  equal  to  the  largest  diameter  of  the  waist  it  would  have 
contracied  the  space  very  much  between  the  sides  cf  ihe  firebox 
and  cab.  Consequently  the  front  portion  of  ihe  firebox  steel  was 
swelled  -0Ut  to  the  diameter  of  ihe  shell,  and  the  swell  was 
carried  by  a  diminishing  taper  from  the  front  to  the  back.  The  tip 
iir  Belpaire  i)art  of  the  firebox  shell  it  will  be  seen  is  made  of  let* 
width  than  the  diameter  of  the  waist,  which  gives  more  room  for 
outlook  between  it  and  the  cab.  i  . 


Fig.  12.— Kietel't  Balanced  Tender  Scoop- 

Theiefore  the  dipper  is  pivoted  near  its  center,  so  that  the  pres. 
sure  in  the  upper  half  balances  that  in  the  lower  half.  This  makes 
it  entirely  independent  of  speed. 

In  lowering  the  dipper  the  only  resistance  is  that  due  to  the 
springs  -S  .S".  In  raising  it  out  of  the  water  the  pressure  on  the 
trunnions  T  holds  down  the  cradle  and  the  dipper  moves  round 
the  trunnions  7* until  the  stops  X  Xtouch  the  arms  of  the  cradle. 
This  gives  enough  niution  to  the  dipper  to  allow  the  mouth  to 
rise  clear  of  the  water,  consequently  no  more  water  rushes  in 
and  the  rest  of  the  movement  takes  plac«  easily  around  the 
pivot  P. 

Lowering  and  raising  can  be  easily  occomplished  with  one  hand 
at  any  speed. 

The  first  scoop  built  was  in  continual  service  for  eighteen 
niuDths  without  costing  anything  for  repairs.  For  the  past  two 
years  the  Pt-nnsylvania  Railroad  Company  has  been  equipping 
all  new  tenders  with  this  scoop,  and  there  are  now  more  than 
seventy-five  in  service.  They  are  giving  excellent  satisfaction 
and^are  very  much  liked  by  the  engineers,  who  claim  that  they 
can  fill  their  tenders  in  much  less  distance  than  with  the  old 
scoop,  and  besides  this  they  are  not  obliged  to  slow  down  to  take 
water  as  was  the  case  formerly.  They  can  therefore  more  easily 
make  up  lost  time. 

Before  adopting  this  scoop,  the  Pennsylvania  Railroad  Co 
gave  it  a  thorough  trial,  and  found  that  it  proved  supetior  in  all 
respects  to  anything  in  that  line  before  used.  It  has  also  been 
proved  that  with  this  scoop  less  water  is  wasted  by  bting sprayed 
or  thrown  out  of  troughs,  that  the  cost  of  repairs  has  been  ma- 
terially decreased  and  more  water  per  hundred  feet  run  is  de- 
livered into  the  tank.  Running  at  70  miles  per  hour  a  3,00«)-gal- 
lon  tender  was  filled  on  a  trough  1,000  ft.  long  in  nine  seconds. 

Before  these  scoops  were  adopted  it  almost  became  necessary 
to  either  increase  the  length  of  troughs  or  use  more  of  them,  be- 
cause it  was  nearly  impossible  to  fill  the  tanks  with  the  old  scoops 
when  used  in  connection  with  the  larger  locomotives.  Now  there 
is  no  difficulty  in  this  respect,  even  when  running  double-header 
engines.  The  Pennsylvania  Railroad  Co.  is  also  equipping  their 
new  mogul  fast  freight  engines  with  this  balanced  scoop  in  orde  r 


VALVE    GEAR.  - 

The  maximum  throw  of  the  valves  of  theseengines  is  six  inches, 
the  throw  of  the  eccentrics  being  54,.  the  dilfeience  being  due  to 
the  effect  of  unequal  length  of  rocker  arms.  Ihevalves  have  H 
inches  lap,  -j";  inch  lead  when  working  full  stroke  in  the  forward 
motion  and  ,',  inch  lead  in  thebackwark  motion.  The  valves  have 
^>,.  inch  inside  clearance  in  the  front  steam  port  and  i  inch  on 
the  Itack  one.  The  unequal  clearance  is  given  in  order  to  equal- 
ize the  points  of  release,  and  thus  make  the  engines  exhaubt 
"square,"  as  it  is  termed  in  roundhouse  vernacular. 

Another  feature  of  the  construction  which  may  be  commended 
in  those  engines  is  the  admirable  arrangement  of  steps  and  hand- 
holds which  are  provided  for  the  men.  Commencing  from  the 
front  of  the  engine,  it  will  be  seen  that  a  step  is  attached  to  the 
side  of  the  pilot  about  half  way  between  the  bottom  and  the  top, 
and  a  semi-circular  hand-rail  is  attached  to  the  lower  portion  of 
the  smokebox  front.  Another  step  is  placad  to  the  side  of  the 
smokebox,  with  a  short  hand  rail  above  it,  and  on  a  horizontal 
line  with  the  center  of  the  smokebox.  The  usual  hand-rail  is 
provided  at  the  top  of  the  boiler,  and  extends  to  the  front  of  the 
smokebox.  At  the  back  end  of  the  engine  two  steps  of  liberal 
size  are  provided,  which  are  held  in  suitable  box-shaped  guards. 
.Similar  steps  are  attached  to  the  front  and  back  end  of  the  ten- 
der. Over  each  pair  of  these  steps  long  vertical  handholds  are 
placed,  which  are  within  convenient  reach  from  the  ground. 
The  step  at  the  back  end  of  the  tender  is  a  new  feature,  and  a 
very  excellent  one.  With  all  the  care  that  can  be  taken,  and 
with  all  the  appliances  which  can  be  provided,  the  occupations  of 
locomotive  engineers  and  firemen  are  still  frightfully  dangerous, 
and  there  is  no  excuse  for  omitting  such  comparatively  inexpen- 
sive attachments  as  have  been  described.  Nevertheless  they  very 
often  are  omitted,  or  are  wretchedly  inadequate  for  the  purposes 
for  which  they  are  intended.  Such  omission  or  neglect  is  crim- 
inal, and  ought  to  be  punishable  in  some  way. 

••,;   ,    -;     ..         (To  be  Continued.)  .   .       :.: 


The  New  Heilmann  Electric  Locomotive. 


T\iK  Revile  International  (le  VElectrite  is  unsparing  in  its  criti- 
cisms of  the  new  Heilmann  locomotive.  From  a  recent  article 
translated  by  the  Elecfrical  Reviero,  we  take  the  following  :  The 
Heilmann  locomotive,  which  was  tried  in  1803  on  the  Western  Rail- 
way of  Fr«nce,bas  now  t)een  constructed  or  is  now  re-constrnctiog,  of 
a  size  to  develop  1 .3.30  horse-power.  Improvements  suggested  are  bet- 
ter suspension  of  the  motors,  a  new  type  of  steam  engine,  and  modi- 
fied driver's  apparatus.  The  boiler  is  to  be  of  ordinary  locomotive 
type.  The  beating  surface  will  t>e  180  square  metres  (1,937.5  square 
feeti,  and  the  erate  surface  3.3  square  metres,  or  about  35  feet— a 
pretty  large  area  for  a  European  locomotive.  The  engine  is  to  be  a 
Williams  a'ld  Robinson,  with  six  cranks.  The  Heilman  scheme 
simply  brings  electrical  working  into  contempt,  for  it  cannot  prove 
an  economy.  It  carries  an  immense  boiltr  and  a  six-crank  steam 
engine,  and  its  one  advantage  is  that  in  goin);  uphill  the  steam 
engine  can  be  run  at  speed,  and  will  not  therefore  lose 
power,  as  is  now  the  case  with  a  locomotive,  which  as  it 
travels     slower,      also     revolves     slower,     and      loses     power 
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tbefebj.  Bat  this  is  to  some  extent  a  fable.  When 
a  locomotive  mounts  a  bill  It  revolves  more  slowly,  and,  therefore, 
gets  more  pressure,  and  for  an  occasional  hill  it  is  not  usually 
necessary  to  take  alon^  the  whole  roundhouse.  However,  our 
readers  may  judge  for  themstlves.  The  two  generators,  of  a  press- 
ure of  450  volts,  are  excited  by  a  dynamo,  driven  by  its  own  28 
horse-power  engine,  the  motors  are  fixed  to  the  frame  of  the  bogies, 
and  have  an  elastic  connection  with  the  axles.  The  power  is  1  000 
horse  power  at  the  rail.  The  drawbar  pull  is  a  little  under  half  the 
cylinder  output.  The  tyre  pull  is  about  73  percent,  of  the  cylinder 
indication,  so  that:  of  1,000  horse  power,  250  is  lost  in  the  transmis- 
sion and  250  in  the  engine  considered  as  a  carriage,  and  the  new 
engines  are  to  be  capable  of  hauling  350  tons  at  a  speed  of  100 
kilometers  about  80  miles).  It  is  thought  that  at  present  the  ad- 
vantage as  to  caal  consumption  rests  with  the  ordinary  locomotive 
The  first  Heilmaun  engine  weighed  115  to  120  tons,  and  only  devel- 
oped 450  horse  power,  but  the  new  machines  are  to  develop  1,000  at 
the  rail,  and  apparently  only  weigh  130  tons,  or  at  the  rale  of  100 
kilograms  per  horse  power,  as  compared  with  the  weight  of  torpedo 
boit  machinery  only  16  kilograms  per  horse  power,  a  comparison 
of  little  moment,  however,  considering  the  difference  of  conditions 
It  is  expected  that  these  new  moving  stations  will  be  ready  for  trial 
at  an  early  date.  We  do  not  doubt  that  the  locomotive  will 
run;  that  it  will  do  so  at  a  highspeed;  that  it  will  haul  good 
loads;  that  it  will  be  a  hill  climber.  We  may  admit  all  this,  and 
more;  and  we  think  we  shall  still  be  free  to  paraphrase  a  fa'iious 
French  saying  and  repeat,  "It  is  magnificent,  but  it  is  noten/'neer- 
iiitf." 


The  Bat«B  Thermic  Engine. 


For  a  year  or  more  brief  nonces  have  appeared  of  a  new  gas 
motor  that  was  to  do  wonders,  but  an  air  of  mystery  sur- 
rounded it,  until  »  few  weeks  ago,  when  a  100  horse- power  engine 
was  put  on  exhibition  in  Philadelphia.  This  engine,  known  as 
the  Bates  Thermic  engine,  is  of  th^  vertical  type,  and  has  two 
single-acting  cylinders  1-5.75  inches  in  diameter  and  15.75  inches 
stroke,  and  has  been  run  at  various  speeds  up  to  nearly  200  revo- 
lutions per  minute.  '■':'. 

The  cylinders  are  in  three  sections,  one  above  the  other.  Ttie 
lower  one  is  the  barrel,  in  which  the  piston  and  its  packing 
slides  ;  this  is  kept  cool  by  a  water  jacket.  The  sectir.n  im- 
medialely  above  this  is  the  space  in  which  the  gas  is  burned, 
expanded  and  made  to  perform  its  work  on  the  piston.  The 
watfr  from  the  jacket  of  the  lower  section  rises  into  the 
jacket  of  this  one  and  controls  its  temperature.  The  cir- 
culation of  water  is  so  slow,  however,  that  it  turns  to  steam  be- 
fore it  leaves  the  jacket  of  the  third  section,  in  which  the  admis- 
sion and  exhaust  valves  are  placed,  and  which  forms  what  might 
be  called  a  valve  chest. 

The  exhaust  gases  from  the  cylinders  pass  into  two  regenerators, 
which  take  the  place  of  one  side  of  the  A  frames  which  usually 
support  the  cylinders  of  a  vertical  engine.  In  these  regenerators 
the  exhaust  parts  with  a  portion  of  its  heat  to  compressed  air 
forctd  through  it  by  a  horizontal  compressor  driven  from  the 
crank  shaft.  Part  of  this  compressed  air  is  used  in  the  combustion 
of  the  gas  in  the  engine  cylinders,  while  the  remainder  of  it  goes 
to  a  gas  producer  standing  behind  the  engine.  Here  it  is  joined 
by  the  steam  generated  in  the  jackets  of  the  engine  cylinders  and 
passes  up  through  the  fuel,  makmg  a  kind  of  producer  gas,  called 
•*  Gardie"  gas  after  the  inventer.  The  gas  is  generated  under  a 
pre.-sure  of  about  70  pounds  and  is  led  through  a  "  dust  separa- 
tor" to  the  throttle  valve  of  the  engine,  from  whence  it  jjoea  to 
the  cylinders.  -.v' :.''"■•■ 

Each  cylinder  has  three  valves  in  the  top  head,  one  for  gas, 
one  for  air  and  the  third  for  the  exhaust.  These  three  valves  are 
all  of  the  poppet  type  and  are  operated  by  cams  on  a  horizontal 
shaft  extending  across  the  tope  of  the  two  cylinders  and  driven 
by  bevel  gearing  and  a  vertioal  shaft,  which  in  turn  is  driven  by 
the  main  shaft.  The  governor,  acting  on  the  admission  valves 
only,  is  of  the  ball  type  and  is  said  to  give  perfect  regulation.  The 
variation  in  speed  is  very  perceptible,  however.  It  should  be  said 
that  the  gas  is  not  exploded  in  the  cylinder  but  burns  as  it  enters 
until  the  admission  valves  close,  when  it  expands  as  in  the  steam 
engine.    The  indicator  card  ,thus  resembles  those  taken  from  a 


steam  engine,  rather  th  in  the  ordinary  gas-engine  cards.  The 
initial  pressure  is  under  100  pounds. 

From  this  brief  description  it  will  be  seen  that  this  engine  is 
simply  a  gas  engine  fitted  with  a  regenerator  and  a  gas-prod >icer. 
There  is  nothing  mysterious  about  it  and  its  advantage  over  other 
gas  engines,  if  it  proves  to  have  any,  will  be  in  the  fact  that  a  part 
of  heat  lost  in  the  jacket  and  exhaust  of  other  gas  engines,  is 
utilized  in  this  one.  This  is  certainly  a  desirable  object  to  at- 
attain.  The  resulting  economy  in  this  case  has  not  been 
great,  however,  as  the  coal  consumption  under  test  is  about  1.2 
pounds  of  coal  per  horse-power  per  hour,  a  figure  which  has  been 
beaten  by  well-designed  gas  engines  of  the  common  Otto-cycle. 

As  already  stated,  the  main  shaft  drives  an  air-compressor  for 
furnishing  air  to  the  ga'^-producer  and  the  main  cylinder.  A 
small  water  pump  is  also  driven  from  the  main  shaft  to  supply 
water  to  the  cylinder  jickets.  In  order  to  start  the  engine  after 
it  has  become  cold,  a  steam  boiler' and  an  independent  air-com- 
pressor must  be  employed  to  furnish  steam  and  air,  until  the  pro- 
ducer is  in  running  condition,  or  for  say  nearly  one  hour  for  a 
100  horse-power  engine.  A  very  small  dynamo  is  also  needed  to 
heat  two  thin  plates  in  each  cylinder,  which  are  employed  to 
ignite  the  gases,  hut  which  keep  hot  enough  for  that  pur(>ose 
without  an  electric  current  once  the  engine  is  started.  ..; 

It  will  thus  be  seen  that  a  rather  formidable  array  of  machinery 
is  needed,  and  it  is  not  clear  where  the  saving  is  to  come  in  over 
a  good  gas  engine  with  an  independent  gas  producer,  in  the 
operation  of  which  the  heat  of  the  jicket  and  exhaust  is  in  some 
measure  saved  by  regeneration  in  one  form  or  other.  In  fact  this 
type  of  engine  is  somewhat  handicappkl  by  the  fact  that  every- 
thing is  under  pressure,  even  the  production  of  g^,  and  the  air 
needed  for  this  process  must  be  con^pressed  to  TO  pounds  pres- 
sure. The  net  output  of  this  particular  engine  is  100  horse-powi  r 
but  it  generates  about,  140  horse-power,  of  which  40  horse-power 
is  used  by  the  compreseor. 


Eetal  Cars  in  France. 


Editor    Amebican    Engineer,    Car   Builder   and   Railroad 
Journal: 

Mr.  Tolmer's  article  on   the  results  of   from  twenty   to  thirty 
years'    experience    with   metal    under-frames    for  cars    oa    the 
Eastern  Railroad  of  France,  published  in  your  August  issue,  is  of 
great  interest  and  value  to  American  railroad  men. 

The  writer  has  recently  had  occasion  to  examine  metal  under- 
frames  of  a  number  of  locomotive  tenders  formed  principally  of 
heavy  angle  iron,  and  which  had  been  in  service  from  fire  to 
eleven  years.  Even  in  this  comparatively  short  period  the 
angle  irons 'orming  the  sills  and  crossties  were  very  badly  rusted, 
many  of  them  fully  as  bad  as  the  section  shown  in  Mr.  Tolmer's 
article  from  cars  that  bad  been  in  service  over  twice  this  length  of 
time.  It  was  found  also  that  the  corrosion  occurred  almo«t 
entirely  in  those  portions  of  the  sills  which  are  exposed  and  not 
covered  by  attaching  other  members  of  the  frame  to  them.  At 
these  points  comparatively  little  corrosion  had  taken  place. 
The  cause  of  this  condition  was,  of  course,  due  to  the  <>xpo8ed 
parts  not  being  kept  covered  with  paint.  Had  they  t>een  kept 
thoroughly  painted,  I  have  no  doubt  they  would  still  be  in  almost 
their  original  condition.  The  very  excelUnr  results  obtained  from 
metal  under-frames  on  the  Eastern  Railway  of  France  is  undoubt- 
edly due  to  their  being  carefully  protected  by  paint,  which  is  re- 
newed at  sufficiently  frequent  intervals  to  keep  the  surface  well 
covered.  There  is  no  doubt  that  there  are  many  places  in  metal 
under-frames  that  are  difficult  to  reach  with  a  paint  brush,  but 
there  seems  no  reason  why  this  should  be  neglected  if  the  now  well- 
known  device  for  applying  paint  with  a  spray  formed  by  com- 
pressed air,  flowing  through  a  suitable  nozzle,  is  used.  There  is  no 
doubt  the  thorough  protection  of  metal  under-framing  by  liberal 
use  of  paint  well  maintained  is  an  important  matter  and  too  often 
neglected  in  American  railroad  practice.  E.  M.  H. 


Mr.  W.  B.  Greenlee,  in  the  American  Geologist,  estimates  that 
the  volume  of  water  absorbed  in  the  earth's  crust  to  a  depth  of 
one  mile,  and  over  the  entire  land  area  of  the  globe,  is  8,496,000 
cubic  miles. 
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Universal  Construction  Company's  Steel  Car  Loaded  With  40  Tons  of  Structural  Steel. 


A  Heavily  Loaded  Flat  Car. 


Water-Tube  Boilers  on  French  War  Ships. 


On  Sept.  22.  1896,  on  train  No.  mi,  of  he  Chicago  &  North- 
western Railway,  leaving  Chicago  at  8:45  p.  m.,  there  waH  taken 
to  St.  Paul  car  No.  201,  built  by  the  Universal  Construction  Com 
l>any  entirely  of  steel  and  loaded  with  80,120  poucds  of  structural 
steel  for  the  Northern  Pacific  Office  Building,  or  which  the  Uni- 
versal Construction  Company  has  the  contract.  The  accompany- 
Dg  cut.  from  a  photograph  taken  at  St.  Paul,  shows  the  size  of 
the  load  and  the  method  of  securing  it  Careful  inspection  on 
arrival  showed  that  the  car  and  its  freight  had  traveled  in  perfect 
safety  and  good  order,  and  as  the  train  referred  to  is  a  fast  mer- 
chandise train  and  arrived  at  2  a.  m.  on  the  24th,  showing  that 
only  27i  hours  were  taken  in  transit,  it  is  evident  that  this  large 
and  unique  load  did  not  in  any  way  interfere  with  the  usual  rapid 
movement  of  this  train.  It  speaks  well  for  the  construction  of 
the  car  and  trucks  and  the  disposition  of  the  40  tons  of  material 
placed  thereon. 

The  Universal  Construction  Company  is  continuing  its  experi- 
ments and  its  development  of  the  metal  car.  It  is  just  completing 
the  construction  of  a  modified  form  of  flat  car  built  on  the  Pen- 
nr>ck  plan,  but  somewhat  simplified.  It  is  also  operating  gondola 
cars  in  the  coal  business,  carrying  from  68,000  to  75,000  pounds  at 
a  trip,  while  its  ore  cars  (one  of  which  was  exhibited  at  Saratoga), 
are  carrying  from  78,000  to  89,000  pounds  at  a  trip.  No  weakness 
or  defect  has  developed  up  to  the  present  time  in  any  of  these 
cars,  and  the  company  is  so  well  pleased  with  the  result  of  its 
experiments,  that  it  is  bringing  out  further  designs  for  refriger- 
ator, stock  and  hopper  cars.  It  has  recently  received  inquiries 
from  South  America  for  equipment  built  on  these  lines. 


The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Rniiway 
Company  has  abandoned  the  use  of  dummy  couplers  for  hanging 
up  air  hose  on  its  freight  cars,  and  these  cars  will  be  accepted  in 
interchange  without  the  dummy  couplings.  Bills  for  repairs  or 
replacemeot  of  same  will  not  be  accepted. 


A  Paris  correspondent  of  the  Steamship,  writing  on  the  suject  of 
water-tuoe  ooi  ers  in  the  French  Navy,  says:  "The  que&tioD  of  the 
tuba.ar  boilers,  which  Mr.  Allan  repeatedly  raised  in  the  House  of 
Conimon!s  last  session  baa  sprung  up  here  in  consequence  of  the 
partial  disablement  necessitating  the  detention  of  two  ironclads  at 
Brest     These   vessels,   the  Bodvinen  and   the  Amiral-Trehouart, 

ornj  part  of  the  northern  squadron.  They  put  into  Brest  last 
week,  on  arriving  from  St.  Malo,  and  an  examination  of  their  boil- 
ers revealed  defects  in  a  certain  number  of  the  tubes.  The  latter 
needed  to  be  replaced  'to  avoid  accidents  similar  to  those  which 
recently  occured  on  board  the  Jaureguiberry.'  After  Mr.  Allan's 
unwearied  denunciations  of  the  Belleville  turbular  boiler — one  of 
bis  grounds  for  attack  being  that  it  was  a  French  invention  praeti- 
cially  untested— and  after  tbe  reiterations  from  the  Treasury  l)eocb 
that  the  tubular  boiler  adopted  had,  on  tbe  contrary,  undergone 
the  moat  convincing  tests,  that  it  offered  enormous  advantages  in 
respect  to  the  time  demanded  for  getting  up  steam,  etc.,  and  that 
the  British  Navy  could  not  afford  to  be  in  arrearx,  it  seems  strange 
to  find  a  French  naval  critic  assailing  the  tubular  boiler,  and  urging 
a  return  to  the  cylindrical  boiler.  Another  interviewed  person  on 
the  same  side  severely  blames  the  Ministry  for  the  Marine  for  fit 
ting  new  war  vessels,  such  as  the  Chateaurenault,  the  Guichan 
nixA  the  i/'Estrefs,  with  tbe  tubular,  or,  as  they  are  teimedhere, 
multitubular  boilers.  He  quotes  the  example  of  the  Italian  Marine 
Department,  which,  as  tbe  result  of  the  catastrophe  on  board 
the  Jaureguil>erry,  at  once  substituted  tbe  cylindrical  boiler 
defended   by  Mr.  Allan  for  the   tubular  variety  fitted  to  the  cruiser 

Varesa,  then  in  course  of  construction.  The  breakdown  of  the 
AmivnlTrehouarl  was  pronounced  at  Brest  to  be  due  to  deposits 
inseparable  from  tbe  system  of  the  water-tube  boilers.  Three 
types  of  these  boilers  exist  at  present  in  the  French  Navy,  and  as 
it  happens,  they  are  placed  upon  three  cruisers  of  an  identical 
class — the  Chaxscloup-Laubat,  the  Friant  and  the  Bugeavul.  The 
BflUville  may  or  may  not  resemble  either  of  the  types  in  question, 
but  those  who  have  criticised  its  adoption  for  British  war  vessels 
may  be  interested  to  iearn  that  a  strong  cry  has  been   raised  on 

this  side  of  tbe  Channel  for  a  further  series  of  tests,  and  for  tbe 
return  to  the  cylindrical  boiler  at  an;  rate  until  the  superior  char- 
acter of  tbe  water  tube  boilers  has  t>een  placed  beyond  all  doubt 
by  a  perfection  of  tha  system. 
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Small  Plant  for  Handling  Coal  and  Ashes  for  XibcomotiTes. 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway. 


Some  months  ago  we  described  the  plant  for  handling  coal  and 
ashes  for  the  locomotives  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Railway  at  Wabash,  Ind.  That  plant  is  completely 
equipped  with  conveyors  and  manual  labor  is  reduced  to  a  mini- 
mum. But  it  is  not  always  possible  to  put  up  such  a  plant,  a  case 
in  point  l)eing  the  terminals  of  this  same  road  at  Louisville,  where 
there  is  not  room  near  the  roundhouse  for  a  regular  coal  chuie, 
with  con vevors. 


ash  pit,  served  with  a  crane,  and  further  away  from  the  round- 
house is  a  second  crane  on  the  coaling  platform.  The  cranes 
are  shown  in  Fig.  2,  and  in  Fig.  8  is  shown  one  of  the  ash  cars 
placed  in  the  ash  pit. 

The  cranes  are  of  the  pillar  tvpe.  and  are  worked  by  com - 
pre?sed  air,  and  have  a  capacity  of  3,000  pounds.  The  cylinder 
is  12  inches  in  diameter,  and  has  a  'J-foot  stroke.  Its  piston 
carries  a  sheave  at  its  outer  end  and  a  8-inch  wire  rope  with  one 
end  secured  at  a  fixed  point  passes  around  this  sheave  and  over 
the  one  at  the  end  of  the  crane.  The  load  thus  moves  twice  as 
fast  and  twice  aa  far  as  the  piston  of  the  air  cylinder.    The  other 


rig.  1  — Plai  of  Coaling  Tracks  at  Louisville. 


Fig.  2. -Pneumatic  Crane  for  Handling  Coal  and  Ashes  at  Louisville  — C,  C,  C.  &  St.  L.  Ry. 


■'.  At  this  point  the  problem  of  reducing  the  expense  of  handling 
c(>al  and  ashes  has  been  solved  in  a  way  which  will  be  readily  un- 
derstood from  the  accompanying  engravings.  Fig.  1  shows  the 
arrangement  of  tracks  at  the  coaling  station.  The  upper  track  is 
the  in-going  track  to  the  roundhouse.    In  this  track  is  located  an 


details  of  the  cranes  will  be  readily  understood  from  the  drawing. 
In  the  bottom  of  the  ash  pit  there  is  a  track  of  30  inches  gage, 
on  which  travel  cars  such  as  shown  in  Fig.  3.  The  bodies  of  tlieae 
are  made  of  ,Vinch  plate,  put  together  at  the  comers  with  IJ- 
inch  angle  iron ,  and  stiffened  at  the  top  edge  with  1  i  inch  bv  i-incb 
I* 
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AMERICAN   ENGINEER.  CAR  BUILDER 


Fig.  3. -Car  for  Ash  Pit  at  Louis»ille.-C.,  C,  C.  <■  St.  L.  Ry. 


\ 


iron  and  at  the  bottom  with  2-inch  by  ^-inch  iron.  The  bottom 
is  a  door  hinged  at  one  side,  and  held  at  the  other  with  the  hook 
seen  in  the  side  elevation  of  Fig.  -i.  Across  the  top  of  the  Ikjx  are 
two  iron  croeeties,  to  each  of  which  is  secured  two  eyes,  by  which 
the  car  is  lifted  bodily  out  of  the  pit  when  it  has  been  filled  with 
ashes. 

The  pit  is  long  enough  for  five  of  these  cars,  and  they  are 
handled  by  one  of  the  air  cranes,  by  wh''c'j  they  are  lifted  out  of 
the  pit,  swung  over  to  the  next  track,  and  their  contenu  emptied 
through  the  drop  bottoms  into  a  car  kept  standing  on  the  coal- 
storage  track. 

The  coaling  operations  are  conducted  by  means  of  the  other 
air  crane.  There  are  13  coal  buckel.s  on  the  platform,  each 
capable  of  holding  about  one  ton,  and  these  are  so  arranged  that 
they  can  \>e  conveniently  filled  from  a  car  standing  on  the  coal- 
storage  track.  Wh3n  an  engine  is  to  be  coalfd  the  contents  of  as 
many  of  these  backets  as  necessary  are  delivered  on  the  lender 
bv  means  of  the  crane.  At  present  between  15  and  20  engines 
are  coaled  daily  with  this  plant. 

The  arrangement  has  proved  so  satisfactory  for  a  small  plant 
that  a  similar  o^itfit  is  being  installed  by  the  same  road  at  Elast 
8t.  Louis.  III. 


Experiments  on  a  Staam  Engine  at  Liege  Univeraity,  Bel- 
gium, by  Professor  Dwelshauvers-Dery,  1896. 


NOTKS   BY    MR.    BRYAN    DONKIN,  If .  I.  C.  Z. 


For  the  last  few  years  Professor  Dwelshauvers-Dery  has  been 
niakinir,  with  bin  students,  some  interesting  experiments  on  bis 
sinitle  cylinder  horizontal  surface-condensing  steam  engine,  pro- 
vided with  a  brake  pulley,  cooled  by  water.  Steam  is  introduced 
into  the  three  jackets,  barrel,  and  covers,  or  not.  at  pleasure. 
i>uperheated  or  saturated  steam  is  u^ed.  All  measurements  are 
made  so  that  a  heat  balance  is  obtained  in  each  experiment.  The 
cylinder  of  the  engine  is  1  foot  diameter,  and  the  stroke  1  foot  11^ 
inches.  These  experiments  have  been  goin^  on  for  some  years,  and 
it  may  be  interesting  to  give  a  brief  summary  of  some  of  the  results 
which  Professor  Dweisbauvers-Dery  has  arrived  at. 

Experiments  with  a  brake  pulley  to  obtain  the  mechanical  equiv- 
alent of  heat. — The  professor  made  several  very  exact  experiments 
to  obtain  the  mechanical  equivalent  of  heat  due  to  the  rise  in  temp- 
erature of  a  certain  quantity  of  water  cooling  the  hollow  brake. 
This  brake  ab-torbed  a  certain  quantity  of  power,  and  so  much  heat 
was  put  into  the  pulley.  By  a  water  cooling  arrangement  this  heat 
was  continuonslv  taken  away  by  the  water,  cold  water  going  in  and 
hot  water  runnioK  out.  The  quantity  of  such  water  was  very  accu- 
rately measured  by  means  of  a  circular  orifice,  previously  gaged  by 


tanks  with  extreme  care.  He  thus  had  all  the  means  of  ascertain- 
ing the  power  absorbed  by  the  brake,  the  quantity  of  water,  and  its 
rise  in  temperature.  The  mechanical  equivalent  of  beat,  as  found 
by  Rowland,  is  now  generally  admitted  to  be  778  foot-pounds  per 
Fahrenheit  unit.  This,  in  metric  measurenient,  is  equivalent  to 
126  83  kilogramme-meters  per  calorie.  The  mean  of  six-brake  ex- 
periments made  by  the  professor  works  out  at  427'22  kilogramme- 
meters,  or  higher  than  the  tl/^t  figure  by  a  tenth  of  1  per  cent.— a 
very  satisfactory  result.  The  mechanical  efficiency  of  the  engine  in 
these  experiments  was  88  per  cent.,  or,  in  other  words.  \i  per  cent, 
of  the  total  indicated  power  was  absorbed  by  working  all  the  parts 
of  the  engine  itself. 

Experiments  relatino  to  the  Mlvantage  of  draining  the  steam- 
chest,  using  steam  jackets,  and  also  superheated  steam.— To  deter- 
mine the  consamption  of  steam  in  pounds  of  water  per  indicated 
horse  power  hour,  the  professor  calculated  the  experimental  re- 
sults as  follsws:  Ho  took  the  number  of  thermal  units  actually 
used  by  the  engine  per  indicated  horse  power  per  hour.  Then  taking 
the  number  of  thermal  units  per  pound  of  steam  as  1,179,  he  obtains 
the  number  of  pounds  of  water  per  indicated  horse  power  hour.  This 
is  the  right  method  when  it  is  desired  to  compare  the  pounds  of  water 
per  indicated  horse  power  hour  from  different  steam  engines,  and 
particularly  when  some  engines  use  superheated  and  some  saturated 
steam;  or  if  they  work  with  different  steam  pressures.  With  regard 
to  draining  the  steam  chest  or  the  steam  jackets,  the  hot  water  can 
either  be  sent  down  thedrains  to  wasteor  the  beat  in  them  utilized 
by  being  pumpfd  into  the  boiler.  It  is.  therefore,  necessary  to  cal- 
culate separately  the  pounds  of  water  per  indicated  horse  power 
hour  in  these  two  very  different  cases,  and  this  has  been  done  in 
the  following  tables.  In  this  way  the  economy  has  been  obtained 
separately  for  each  of  these  three  great  questions,  viz.,  draining  of 
the  chest,  steam  jackets,  and  superheating  the  staam.  Eqgioe 
working  condensing  in  all  cases  : 

Tabib  a.  ■  f 


CongumKlton   of 

steam  in 

lbs.  per 

Draining  ihs  hot 

riteam     in    three 

1.  H.  P 

.  hour. 

water  from 

jitclce  8.    barrel. 

No. 

Kind  of  Steam. 

steam  cbeslor 

and   two  covert 

the  bo' 

not. 

or  not. 

drained 

The  liol 

■ 

-■•     ^ 

■  .  -    ■  -• 

water 

water 

.•.-..■■.■-      , 

''"'■-.'   "  '  - 

beinK 

sent  to 

wasted. 

iMiler. 

I 

Saturated 

■team. 

Not  draining. 

No  steam  in 

Jaclcet?. 

32.64 

0  OU 

t. 

do. 

Draininir. 

ditto 

30  13 

».S1 

3.. 

do. 

Not  draioiiifr. 

Steam  in  jackets. 

U.Vl 

21. OU 

t.. 

do. 

Drain  ini{. 

ditto 

31 .81 

il.lO 

i.. 

snprrbealpd 
ateam  (72doK.  V. 
of  saijei  tieat  ) 

Not  draining. 

Mo  steam  in 

jaclieu. 

2i.t6 

0.00 

6.. 

do. 

DrainiDir. 

ditto 

27.08 

26  92 

7. 

do. 

NotdrainiDK. 

Steam  in  j^cliets. 

19.47 

19.16 

8.. 

do. 

OralniDK. 

ditto 

19  83 

19.«j 

Steam  preasare,  W  lb.    Cnt-off,  one-Lenth.    Working,  coodenaliiK. 
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-'  Table  B. 

The  economy  due  to  the  draining  of  the  steam  chest  only  is  ob- 
tMDed  by  comparirtK 


2  and  I 
4  and  3 
6  and  A 

8  and  7 


'Saturated  steam  and  no  steam  In  jackets 

fleam  in  jackets 

!^Dperheated  steam  and  no  Htenm  in  jackets, 
steam  in  jackets... 


Per  cent. 

6.87 

11.27 
-5.87 
-1.8J 


Per  cent. 

9.29 

12.08 

—  5.33 

-1.31 


The  sIko  minu  1  (  —  )  Indicates  a  loss  instead  of  a  fcain. 


Tablk  C. 
Eeonomy  due  to  asitiK  steam  in  the  thi«e  jackets  is  obtained  by 
comparing 


Percentage  of  ecoDo- 
my.is  as  follows,  the 
drained  water  being 


Lost 


I  Percen 

3  and  I  Saturated  steam  and  rot  draining  the  chest.  24.72 

4  and  r  ■'  "         "    draining  I  be  chest 28.27 

Supeiheated  steam   and  not  draining    tbC' 

7an<15     chest .- g.80 

K  and  6  Superheated  steam  and  draining  the  chesi . .  26. 1 2 


Utilized. 

Percent. 
26  47 
28.73 

25.02 
27.86 


Table  D. 

The  economy  due  to  superheating  only  (amount  of  superheat  72 
deft.  Fabr.)  is  obtained  by  comparing 


In  the  case  of 


.Percentage  of  econo- 
my the  drained  hot 
water  being 


Lost 


.5  and  1  No  steam  in  jackets  and  not  draining  chest.. 

6  and  2  *'  "  "   draining  the  ches^. 

7  Hnd  3  dteam  in  jackets  and  not  draining  the  che^t. 

8  and  4      ■■  "  "   draining  chest 


Per  cent. 

21.70 

10.98 

20.75 

8.06 


Uliliied. 
Per  cent. 

o.uo 

9.07 

20.16 

7.97 


The  best  experiment  in  this  single-cylinder  engine  in  the  consump- 
tion of  steam  was  with  superheated  »team  of  72  degrees  Fahren- 
heit (of  superheat),  both  in  the  cylinders  and  jackets,  and  not  drain- 
ing th'.  cheet,  which  resulted  in  19.45  pounds  of  steam  per  indicated 
horse  power  hour.  The  least  economical  was  with  saturated  steam 
without  jackets  and  without  drainage,  when  the  engine  U'«ed  32.6 
pound  per  indicated  horse-power  hour.  Comparing  these  two  re- 
sults, there  is  an  advantage  of  41  per  cent,  in  favor  of  the  combined 
effect  of  using  superheated  steam  both  in  the  jackets  and  inside  cyl- 
inder, as  compared  with  no  jacket  and  no  draining,  and  saturated 
steam.  It  is  well  to  add  that  this  steam  engine  was  not  made  for 
greatest  economy,  but  for  educating  the  University  students  in  all 
the  practical  details  of  making  engine  tests,  taking  diagrams,  and 
accurately  recording  results— an  education  which  has  had  great 
success  at  Liege,  and  is  very  popular  with  the  'young  men.— J*/** 
Enffineer.  

The  New  Tori>edo  Boats. 


On  October  6th  the  contracts  for  the  new  torpedo  boats  for  the 
U.  S.  Navy  were  awarded  as  follows:  To  the  Bith  Iron  Works, 
Maine,  two  30-knot  boats  of  230  tons  displacement  for  |23.5,C00  each  ; 
these  boats  will  be  180  feet  long,  18>^  feet  beam,  \\}i  feet  deep,  5 
feet  .3}^  inches  draft.  To  the  Union  Iron  Works,  one  30-knot  boat 
of  273  tons  displacement  for  |227,300  ;  it  will  be  210  feet  long,  aOK 
feet  beam,  14K  feet  deep,  6  feet  draft.  To  Wolff  &  Z wicken,  Seattle, 
two  22>^-knot  boats  of  117  tons  displacement  for  173,100  each  ;  these 
will  be  146  feet  long,  15>i  feet  beam,  10,V  feet  deep.  5>i  feet  draft. 
To  the  Herreshoff  Manufacturing  Company  one  22>i-knot  boat 
and  two  20-knot  boats  :  the  20-knot  boats  will  be  of  463,^ 
tons  displacement  and  will  cobt  $37,500  each ;  they  will  be 
100  feet  long.  12K  'eet  beam,  'i\i  feet  draft  and  850  horse-power. 
To  Columbia  Iron  Works,  Baltimore,  and  the  Charles  Hill- 
man  &  Ca,  Philadelphia,  one  aO-knot  boat  each  for  f49,000  and 
$48,500  respectively.  These  two  boats  will  i>e  alike  and  h&ve  65 
tons  displacement,  lOlJ^  feet  long,  12H  feet  beam,  4^  feet  draft 
and  8S0  horse  power.  It  is  reported  that  these  20  knot  boats,  so 
much  slower  and  smaller  than  craft  of  this  character  now  built  by 
Other  nations,  are  of  such  dimensions  that  they  can  be  sent  through 
the  canals  to  the  great  lakes  if  occasion  should  require  it. 


New  Equipment  on  the  Bdltimore  ft  Ohio  Railroad. 


On  tlie  occasion  of  a  recent  visit  to  the  Mount  Clare  shopeof  the 
Baltiiuore  &  Ohio  Railroad  we  had  the  pleasure  of  seeing  one  or 
more  engii>es  of  several  cla  ses  embraced  in  the  order  of  75  given 
out  some  months  ago.  Most  of  these  engines  have  been  delivered 
now,  and  Mr.  Harvey  Middlelon,  General  Superintendent  of  Mo- 
tive Power,  has  kindly  furnished  us  with  the  principal  dimensions 
of  several  classes  of  them  and  with  photographs  from  which  the 
accompanying  engravings  were  made. 

The  new  passenger  engines  are  of  the  ten-wheeled  type,  and 
are  of  two  classes,  differing  from  each  other  chiefly  in  the 
diameter  of  the  drivers  and  the  size  of  the  cylinders.  The  lareer 
engines  have  cylinders  21  by  26  inche.'.  and  driving  wheels  78 
inches  in  diameter.  Unless  we  are  mistaken  thrse  are  the  largest 
drivers  ever  used  in  this  country  on  ten- wheeled  engines.  The 
cylinders  and  boilers  are  large,  and  give  the^e  engines  great 
power.  They  are  intended  for  service  on  the  heavy  express 
trains  between  Philadelphia  and  Washington.  There  are  a  num- 
ber of  interesting  details  in  their  constructi')n.  and  we  hope  in  the 
near  future  to  illustrate  these  details  from  working  drawings.  In 
the  meantime  we  present  an  engraving  from  a  photograph  which 
gives  an  idea  of  their  handsome  appearance.  The  leading  dimen- 
sions of  the  two  classes  of  engines  are  as  follows  : 

21-INCH   BY    26-INCH    AND    30-INCH    BY    26.INCH,    TKN-WHEELKD  PAS- 
SENGER ENGINES  Bl'ILT    FOR  THE  B   &  O    K.  R.    BY  THE 
BALDWIN   LOCOMOTIVE  WORKS. 


Type  and  numlier  ordered Ten  wheel 

Simple  or  compound 

Total  wheel  base 

Kigid  wheel  t>ase    

Total  wheel  base  of  engine  and  tender. . 

Total  length  of  engine  and  tender 

Diameter  of  cylinders 

Stroke  of  piston  

Ihameter  of  piston  rods 

Size  of  SI  earn  ports ^........    19  in 

Size  of  exhaust  ports 19  iq, 

Greatest  travel  of  slide  valves Sib.     . 

Oui  side  lap  of  slide  valves 1  in. 

Lead  of  slide  valves  in  full  stroke A  in. 

Uiamelerof  driving  wheels,  outside.  ...  78  in. 

Kind  of  truok  wheels Wrought  nenter 

Diameter  of  truck  wheels ..•..^....  ."W  in. 

Size  of  driviug  axle  journals...... 8  in.  by  10  In. 

Size  of  truck  axle  journals 5  in.  by  10  In. 

Size  of  main  craoic  pin  journals 6  in.  by  6  in. 


6  4 

Single  Expinsi^n 


24  ft.  6  in. 

13  ft.  8  in. 

Silt.  8U  in. 

61  ft.  9  in. 

21  in. 

28  in. 

3H>  in. 

by  1%  in. 


Wag.  top 
00  in. 


Ml 

Atn. 


Detcription  of  boiler 

Diampier  of  trailer  at  smal  est  ring 

Material  of  boiler  

Thlcicnest  of  plates  in  boiler  barrel.;... 

Thickness  of  plates  in  flrel>ox  shell 

Thickness  of  pUtes  in  sides,  ttack  end 

and  crown  of  tlreoox 

Thickness  of  plates  in  front  and  back 

tutie  sheets 

Kind  of  horizontal  seams 

Kind  of  circumferential  seams Double  riveted 

Material  of  tubes Iron  No.  12  w.  g. 


24  ft.  6  in. 
l.f  ft.  8  in. 
51  ft.  8V4  in. 
61  ft.  » in. 

20  in.         ::• 
261    . 

smn. 

19  in.  bv  IK  in. 

19  in.  by  2^4  in. 

6  in. 

tin. 

f,  in. 

68  in. 

Wrought  center 

30  in. 

Sin.  by  HI  in.  '\ 

5  in.  by  10  in. '. 

6  in.  by  6  in. 
Wag-  top 

60  in. 

Meel 

%in. 

,\  in. 


%  in.  ,';  in.  %  in.  /,  in. 


Uin. 
butt 


231 

2>.4  in. 

14  fl.  7mn. 

120«in. 

41  in. 


to 


.73HiD.  B. 
3 
4 


61.     F. 


Number  of  tubes 

Outside  diameier  of  tub4>s       , 

Lent  lb  of  lubes  over  tube  sheeta 

Inside  length  of  firebox 

Inside  width  of  firebox 

Depth  of  flrelxix  from  crown  sheet 
biottom  of  mud  ring 

Water  spaces',  sides  and  back  

Water  spaces,  front 

Crown   plate    stayed  wuh  (one  J.-ir 
front,  bolts  m  diameterl 

Diameter  of  dome 

Height  of  dome  (from  top  of  rail) 

Steam  pressure,  pounds       

Kind  of  grate 

Urate  surface,  squar*  feet 

Heating  surface  of  firettoz,  square  feet. . 

Heating  surface  o.  tubes,  rquare  feet... . 

Total  beating  aurfica,  square  feet 

Height  from  top  of  rail  10  top  of  smoke- 
stack  

Tires,  kind  and  make  (Standard) 

Tender. 

Wheels. 

Axles... 

Size  of  axle  journal 

Water  capacity  of  tank.. 

Frames,  wood  or  metal 

Break  t>eanis,    kind    and    make   (Nai'l 

hollow) 

Break  beads  and  shoes,  kind  and  make 

Detail*  of  Kgiiipment. 

Guides  and  crossbeads,  type  and  metal 

Two  bar  type  iron  iC.  H.)  guides,  cast  steel  cmesbead 

Connecting  rods Steel,  parall  I  rods  I  section,  solid  ends 

Brakes Westingbouse- American  outside  equalized 

Lubricators Nathan  S.  F.  Nathan  S.  K. 

Injectors No.  10  Metropolitan    No.  10  Meiropohtan 

Valves ThieetJialeiiufHed.  tHin. 


Radial  stays 

3m 
11  ft.  9  in. 

190 

Rocking 

24.27 

215  2 

l,»7t<.ai 

2.183  72 

15.0  in. 
Steel 


H  in. 

Bntt 

Double  riveted 

Irou  No.  12  w.  g. 

231 

2^4  in. 

14  ft.  TH  in. 

I2OK10. 

41  in. 

73H.  in.  B.  61 
3 
4 

Radial  stays 

3IU 

14  ft.  4  in. 

190 

Rocking 

34.27 

215.2 

1.978.52 

2.1(jS.72 

14.7  in. 
Steel 


36 
Steel 

Wood 

twin. 
Mall,  bead 


Steer 

3,5IIU 
Wood 

«H  in. 
CaM  iron  oboe 
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(•aKeB  Two  Crosby  thermonlat.ic 

Springs  B.  L.  W. 

HeadliKbta ISin.aq. 

Sperlal  devices. Compressed-air  siRnal;  Leacb  tandem; 
Gold  Steam  Heating  device;  Goald  coupler. 

In  the  conetruction  of  all  of  these  engines 
there  are  a  number  of  details  of  interest.  One 
feature  that  should  not  be  overlooked  is  the 
manner  in  which  the  frames  are  braced.  In 
engines  whose  boilers  project  through,  or  nearly 
through,  the  cab,  the  foot-plate  is  conspicuous 
by  its  absence,  or  is  at  best  a  comparatively 
short  affair.  The  long  foot-plate  undoubtedly 
does  much  to  prevent  working  of  the  frames, 
particularly  in  a  longitudinal  direction,  and 
yet  when  the  long  foot-plate  is  omitted  noth- 
ing takes  its  place  in  bracing  the  frames  against 
tii»  'jendeocy  to  a  racking  motion  of  this  kind. 
The  c^  Under  saddles  alone  must  resist  the 
strain,  and  the  mechanical  department  is  of 
the  opinion  that  herein  is  a  partial  explantion 
of  the  trouble  with  looee  cylinder  fastenings 
and  fractured  saddles.  To  remedy  these  trou- 
bles the  new  engines,  and  also  such  engines  as 
go  through  the  shops  for  heavy  repairs,  are 
provided  v'th  wide  and  heavy  plates  extending 
icioss  the  frames  at  some  convenient  point.  In 
the  new  consolidation  engines  they  are  plareJ 
on  top  of  the  frames  imtuediately  back  of  the 
cylinder  saddle  and  are  20  inches  wide  in  the 
middle  and  24  inches  wide  at  the  ends.  They 
lip  down  over  the  frame  inside  and  outside 
and  are  solidly  bolted  into  position.  In  the  case 
of  tome  10-;vheeled  engines  being  repaired  in 
the  shop^  the  plates  were  placed  across  the 
frames  at  a  point  al>out  midway  between  the 
cylinder  saddle  and  firebox.  Their  exact  loca- 
tion is  of  course  a  matter  of  convenience  and 
clearance  of  other  parts  of  the  engine.  Some 
of  the  new  consolidations  also  have  several 
heavy  ribs  on  the  outside  of  the  saddles. 

The  guidt -blocks  on  the  consolidations  each 
have  three  bolts,  or  one  more  than  usual,  mak- 
ing a  very  secure  fastening.  The  parallel  rods 
all  have  solid  ends  except  the  front  ends  of  the 
front  rods,  where  straps  are  used,  as  the  cross- 
head  would  have  interfered  in  the  removal  of  a 
solid  end  rod. 

Considerable  care  has  been  exercised  in  all 
the  engines  to  have  the  cab  fixtures  convenient 
to  the  men.  and  the  interiors  of  the  cabs  look 
very  comfortable.  The  fireman  has  a  steam 
gage  for  his  own  use,  the  face  of  which  is  ex- 
pos, d  thiough  an  opening  in  the  back  of  the 
cab.  The  fronts  of  the  cabs  a'e  cast  iron,  from 
the  boiler  to  the  doors  and  windows. 

The  tanks  have  large  filling-holes,  that  avoid 
the  necessity  of  stopping  exactly  opposite  a 
water  station.  The  opening  is  4  feet  long  and 
1  foot  wide,  and  is  placed  the  long  way  across 
the  tank.  The  water-spout  can  thus  be  at  con- 
siderable of  an  angle  and  yet  deliver  water  inio 
the  tank.  There  are  a  number  of  other  features 
of  the  10-wheeled  engines,  to  which  we  will 
call  attention  when  we  publish  the  detail 
drawings. 

On  most  roads  the  problem  of  counter- 
balancing engines  refuses  to  remain  settled,  and 
if  the  mechanical  department  grapples  with  it, 
and,  as  they  think,  vanquish  it,  the  obsequies 
are  hardly  over  before  its  ghost  appears.  No 
matter  how  good  the  rules  adopted  and  the 
precautions  exercised,  it  seems  as  if  some  vio» .' 
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latioDs  of  the  practice  of  the  road 
will  reniain  to  be  discovered  from 
time  to  time.  On  this  road  they 
ri  cently  took  the  wheels  out  from 
under  some  modem  passenger 
engines  and  found  the  axle  jour- 
nals smooth  and  apparently  in 
1,'iiod  condition,  but  eccentric  with 
the  remainder  of  the  axle  by  as 
much  as  three-sixteenths  of  an 
inch  in  the  worst  cases.  The  tires 
were  also  in  bad  shai>e,  and  upon 
examining  the  back  pair  of  driv- 
ers they  found  that  the  bmlders 
had  balanced  all  the  revolving, 
and  from  12  to  47  pounds  moie 
than  all  the  reciprocating,  weights 
fnr  those  wheels.  Unfortunately 
tlie  main  whtels  had  been  removed 
front'their  axles  by  the  time  this 

discovery  was  made,  and  it  is  not  known  whether  or  not  they 
were  short  of  balance.  But  this  is  an  illustration  of  the  necessity 
of  extreme  vigilance  in  following  out  the  details  of  counter- 
halancing,  if  correct  practice  is  to  be  obtained. 

The  consolidation  engines  built  for  the  company  are  of  two 
sizes.  The  larger  of  these  is  shown  in  Fig  1,  and  has  cylinders  22 
inches  by  28  inches.  The  smaller  engines  have  cylinders  21  inches 
liy  26,  and  resemble  the  larger  engines  so  much  in  general  appear- 
ance that  we  have  omitted  the  photograph  of  the  smaller.  The 
smaller  engines  do  not  have  the  second  small  steam  dome  seen  in 
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Diagram  of  21  by  26-Inch  Ten-Wheeled  Engine— Baltimore  &  Ohio  Railroad. 

Dianaeter  of  boiler  at  smallest  riDK ,. 61  inches 

Material  of  boiler Park  Bros.,  steel 

Thickness  of  plates  in  boiler  barrel ,%  inobes  and  %  inches 

Tnickness  of  plates  in  flr.box  shell %  inches 

Thickness  of  plaies  in  sides,  back  and  crown  of  firebox %  and  ,vl  inches 

Thickness  of  plates  infrontand  back   tut>e  sheets k- inch 

Kind  of  horizontal   seam  ■ Butt  with  double  welt 

Kind  of  ciroumferantial  seams double  riveted 

Material  of  tubes Iron 

Number  of  tubas 248 

Ouiside  diameter  of  tubes rt 2M  Inches 

LecK'h  of  tut>e8  over  tube  sheets 14  feet  9  inches 

Inside  length  of  firebox 115  inches 

Inside  width  of  firebox II  inches 

Depth  of  firebox  from  orown  to  bottom  of  rint; .67  '^  to  69  ,".;  itches 

Water  spaces,  side*  and  back 3  inches 
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22  by  28-Inch  Condsolidatlon  Engine  for  Baltimore  it  Ohio  Railroad— Built  by  the  Cooke  Locomotive  and  Machine  Company. 


Fig.  1 ,  otherwise  they  look  about  the  same  except  for  the  matter  of 
size.  Both  classes  are  powerful  engines,  as  will  be  seen  from  the 
lollowing  dimensions  of  engines  built  by  the  Cooke  and  Rich- 
'iiond  companies: 

-2-INCH  BY  28-INCH   CONSOLIDATION   ENGINES  BUILT  FOR  B.  A  O.  R.K. 
BY  COOKE  LOCOMOTIVE  AND   MACHINE  CO. 

I  ype  and  number  ordered consolidalion,  10 

I  utal  weiKhi  in  working  order 166  UUU  pounds 

I'oial  wheel  base 23  feet  2  inches 

KiKid  wheel  base 15  feet 

•  otal  wheel  base  of  engine  and  tender 51  feet  7  inches 

Total  lenKih  of  engine  snd  tender  over  all 61  feet  3  inches 

•iameter  of  cylinders ii  inches 

trokeof  piston  28  inches 

ize  of  steam  ports 20  inches  by  1^  inches 

ize  of  exhaust  ports 20  inches  by  3!-4  inches 

•  reaiest  travel  of  slide  valves 6  inches 

111! aide  lap  of  slide  valves iS  inch 

i^^ad  of  slide  valves  in  full  stroke ,'„  inch 

lixmeter  of  driving-wheels,  outside 54  inches 

Kind  of  truck  wheels 30-inch  steel-iired,  wroughi-iron  spoke  center 

-ize  of  driving-axle  journals  8^.  inches  oy  lOlJ  inches 

^ize  of  truck-axle  juurnals 5  inches  by  8Ji  inches 

"ize  of  main  crank  pin  journals,  main  rod 6^  inches  by  6  inches 

parallel  rod 6^  by  5?i  inches 

Description  of  boiler ......... wagon  top 


Water  spaces,  front..:  ".  V       ;'.-..^l.;..  .;.,.  = ...:  ..:......  ....4  inches 

Crown  plated  stayed  with ,. crown  bars 

Diamater  of  dome  inside ^ 30  inches 

Steam  pressure,  pounds jgo 

Kind  of  grate .'..'..'Kocki«g 

Grate  surface,  square  feet 37.75 

Heating  surface  of  flretmx.  sqnare  feet i......... /182.5 

Heating  surfaee  of  tubes,  square  feet 2,155.0 

Total  heating  surface,  square  feet 2.337.5 

Height  from  top  of  rail  to  top  of  smokestack It  feet  7  inches 

Tires SUndard  Steel  Coiupanj-'s 

Goidesand  crossheads Guides  steel,  crossheads  steel,  alligaior  style 

Connecting  rods Channeled  todies 

Brakes West inghuuse :  A  inerican  d  river  brakes 

Lubricators Nathan  triple 

Injectors " Monitor  No.  10 

valves Kiebardson  balanced 

Gages  i 8^  inch  Crosby 

Springs        Pickering 

Headlight Kelly,  18-inch,  with  B.  &  O.  frame  fornumbers 

.Special  devices '■■•:■• Coale  3-incb  mufHed safety  valves 

Tender. 

Wheels ..33-incbchUled 

Axles........ suel 

Size  of  axle  journals .^ m  inches  by  8  inches 

\\  ater  capacity  of  tank,  gallons 4,o(i« 

Frames,  wood  or  metal ' Wood 

Brake  beams... National  hollow 

Brake  beads  and  ahoes Christie 
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21-INOH  BY    26-INCH   CONSOLIDATION  ENGINES,  BUILT    FOR    B.    &   (r 
R.   R,    BY   RICHMOND  LOCOMOTIVE  WORKS. 

T;peand  number  ordered ConsolidatioD,  i; 

WeiRbt  on  drivers 131  000  pound 

Weight  on   trucks U.»IO  pound 

Total  weight  in  workinK  order 115.300  pound 

Total    wheel  base  of  engine JSffetZinchi 

Rittid  wheel  base 15  feet  2  inchu^ 

Total  wheel  base  of  enxlnoand  tender !tl  feet  2  Incht - 

Total  lengih  of  ensiDe  and  tender  over  all 61  feet  7  incbe^ 

Diameter  of  cylinders 21  inches 

Stroke  of  piston  26inchc- 

Kind  of  pistnn  packing Cast  iron  rin^ 

Size  of  steam  ports 18  inches  by  1^  inchi- 

Size  of  exhaust  ports 18  inches  by  3  inche- 

Oreateet  travel  of  slide  valves aKinchf> 

Outsiae  lap  of  slide  valves 9j-incli 

L«ad  of  slide  valves  in  full  stroke Oinche-' 

Diameter  of  drivinn  wheels,  outside 50  inches 

iCina  of  truck  wheels       Slamlard  plate,  steel  tired 

Siie  of  driving  axle  journals 7H  inches  bv  9  inches 

Size  of  truck  axle  journals 5  inches  by  8*4  inches 

Size  of  main  crank  pin  journals &K  inr  hes  by  3H  inches 

Description  of  boiler Crown  bar,  wagon  top 

Diameter  of  boiler  at  Bmallest  ring. 60  inches 

.Material  of  boiler Steel 

Thickness  of  plates  in  boiler  barrel A  inches  and  %  inches 

Thickness  of  plates  in  flretwx  shell ,*«  inches 

Thickness  of  plates  in  sides,  back  and  crown  of  firebox %  and  ,'■  iocbeis 

Thickness  of  plates  in  front  and  back  tube  sbeei  s }4  inch 

Kind  of  horizontal  seama,.  „ Double  riveted  butt 

Kind  of  circumferential  aeami. Double  riveted  lap 

Material  of  tubes Charcoal  iron 

Number  of  tubes 2?1 

C)ai«i  >e  diameter  of  tubes 2^  inches 

Liength  of  lubes  over  lube  theeta 13  feet  8  inches 

Inside  length  of  firebox 10  feet 

Inside  width  of  flrebox  31%  inches 

Depth  of  flrebox  from  crownsbeet  to  Imitom  of  mud  ring 

6  feet  lOH  inches  front,  5  feet  11  inches  back 

Water  spaces,  sides  and  back 3  inches 

Water  spaces,  front 1  inches 

Crown  plate  stayed  with , Crown  bars 

Diameter  of  dome.. 31  inches 

Steam  pressure,  pounds I6.i 

Kind  of  grate Rocking  bar 

Orate  surface,  square  feet 28.61 

Healing  surface  of  flrebox,  square  feet I7;t 

Heating  surface  of  tubes,  square  feet 1,779 

Total  heating  surface,  square  feet 1.952 

Height  from  top  of  rail  to  top  of  smokestack 14  feet  3H  inches 
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Tender. 

Tender  wheels Cast-iron  chilled,  S3  inches  diameter 

Tender  axles Steel 

Size  of  tender  axle  journals.  IJ4  inches  by  8  inches 

Water  capacity  of  tank,  gallons  3,500 

Equipment, 

Tires,  kind  and  make 4  flanged  4  plain.  Mid  vale 

Tender  wheels,  kind  and  make Cast-iron  chil.ed,  ensign 

Tender  frames,  wood  or  metal White  oak 

Tender  capacity Coal,  6  tons:  water.  3,500  gallons 

Tender  brake  beams,  kind  and  make National  Hollow,  2Hii  ches 

Tender  brake  beads  and  shoes Caat-i'^D  Christie 

Boiler "Carbon"  steel 

Firebox (Between  frames)  "Carbon"  steel 

Draft  appliances Adjustable  dampers,  brick  arch,  deflector  and  neifg 

Guides  and  crosshead,  type  and  metal Two  bar  steel,  H-crosshead 

Conneciiog  rods,  metal Steel 

Brakes,  type Westinghouse;  American  driver  brakes 

Lubricators,  make Nathan  triple  sight  feed 

Injectors,  make Monitor  No.  in 

Valves,  make Richardson  balanced 

Uages,  make ;...„ Ashcroft 

Springs,  make A.  French  Spring  Compa  y  s 

Headlight,  make Rochester  Headlight  Company,  B.  &  O  standard 

Sanding  device Leacn'g  sandmg  device 

Boiler  covering Asbestos  cement  lagging 

We  show  in  the  next  column  drawings  of  a  brake  ri^giuK 
which  the  Baltimore  &  Ohio  is  using  on  some  of  its  new  passenger 
cars  and  which  is  now  the  company's  standard  construction.  The 
operating  department  has  for  some  time  desired  an  improvement 
upon  the  commin  foundation  brake,  by  which  it  would  be  possi- 
ble to  apply  the  hand  brakes  independently  of  the  air  brakes.  It 
has  been  found  that  when  a  car  was  set  out  at  a  junction  point 
or  division  terminal,  it  was  usually  switched  on  to  the  siding,  and 
the  air  brakes  set.  This  put  a  tension  on  the  hand  brake  chain 
and  that  brake  could  not  be  set ;  consequently,  it  was  left  with 
the  air  brakes  on,  as  there  was  no  time  to  bleed  them  and  set  the 
hand  brake.  If  the  car  stoixl  fur  any  length  of  time  the  air 
leaked  off  and  the  car  would  be  in  danger  of  being  blown  onto 
the  main  line  or  running  on  to  it  by  gravity.  Rules  might  be 
issued  to  the  trainmen  to  prevent  cars  being  left  in  this  condition, 
but  obedience  to  them  would  cause  delays,  and  therefore  the  rig- 
ging shown  was  gotten  up.  .'I 

It  will  be  noticed  that  the  cylinder  levers  are  connected  by  rod.s 
to  the  levers  .4  .4,  and  that  the  latter  are  connected  to  the  truck 
levers.  These  are  the  only  levers  and  connections  needed  for  the 
air  brake.  The  rods  from  the  hand  brakes  do  not  connect  to  the 
levers  A  A,  as  in  ordinary  construction  ;  on  the  contrary  the 
end»  of  these  levers  are  secured  to  fulcrums  on  the  car  frame. 
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and  the  application  of  the  air  puts  no  strain  on  the  brake-staffs, 
The  levers  B  B  come  into  service  only  when  the  hand-hrakes  are 
li^ed.  One  end  of  each  is  connected  to  a  brake-staff  and  the 
i.t her  ends  are  attached  by  chains  to  the  levers  ^  ^4..  They  are 
also  connected  to  each  other  by  a  long  "middle  connection."  The 
i'liains  between  A  and  B  becomes  slack  when  the  air  is  applied, 
iind  if  the  hand-brakes  alone  are  put  on  the  slotted  connections 
(  C  permit  the  levers  A  A  to  move  without  disturbing  the  air- 
Irake  piston.  It  will  readily  be  seen  that  if  a  car  is  set  out  on  a 
>i(ling  and  brought  to  rest  with  the  air  brakes,  the  train  men  can 
set  the  hand  brakes  in  addition,  and  leave  the  car  with  the  as- 
surance that  when  the  air  ieakes  off  it  will  still  be  firmly  held  by 
tlie  hand  brakes. 


Car  Heating  by  Steam. 


BY    MH.    R.   M.    DIXON. 


An  inquiry  among  those  having  charge  of  equipment  on  cars 
shows  that  success  of  steam  beatinf;  is  almost  universal,  so  few 
troubles  occur.  There  seems  to  be  but  few  instances  on  anyroad 
durioK  entire  seasons,  and  almost  all  trouble  can  be  either  traced 
to  lack  of  steam  circulation  in  tbe  train  pipe,  or  to  insufficient 
uttention  to  tbe  drips  or  traps.  Cars  cut  out  of  trains  sometimes 
have  pipes  freeze,  but  this  is  always  due  to  neglect  in  opening 
drainage  valves- 
Train  pipes  as  used  for  all  couplers  should  have  their  ends  con- 
form to  the  Master  Car  Builders'  position  fcr  direction  and  location. 
It  is  well  to  bear  in  mind  in  placing  them  that  the  tendency  of  tbe 
t  lids  of  cars  is  downward,  and  as  thecouplers,  if  hanging  uncoupled, 
will  almost  strike  tbe  switch  tracks  and  crossings,  tbe  end  of  tbe 
train  pipe  should  be  placed  above  rather  than  below  tbe  standard 
l>o.sition.  Tbe  train  pipe  should  drain  from  the  point  where  the 
(  ar  supply  is  taken  off  to  its  ends.  If  it  cannot  be  done  and  keep 
the  train  pipe  below  the  floor  sheathing,  then  a  first-class  plan  is  to 
run  it  between  the  car  sills  and  above  the  sheathing.  In  such  a 
place,  covering  but  %  inch  thick  will  iiuffice;  while  if  below  the 
sheathing,  covering  I  inch  thick  is  advisable.  The  arrangement  of 
the  train  pipe  above  the  sheathing  is  standard  on  some  roads,  and 
it  has  much  to  recommend  it. 

Such  train-pipe  cocks  should  be  used  as  are  readily  understood 
on  sight.  There  is  but  little  time  to  study  out  a  system  wben  a 
train  is  ready  for  service,  and  experience  teaches  that  train-pipe 
cocks  are  the  part  of  tbe  equipment  most  difficult  to  understand. 
In  service  all  train-pipe  cocks  but  one,  the  rear  one,  are  to  be  open, 
and  in  cold  weather  the  rear  one  should  be  open  enough  to  let  just 
1  little  steam  escape  through  it  so  as  to  maintain  a  circulation  of 
steam  throughout  the  train  pipe,  whether  or  not  the  rear  cars  are 
rising  steam. 

The  covering  should  be  well  applied  to  the  train  pipe ;  otherwise 
it  will  not  stay  on.  Instances  can  be  cited  where  the  covering  has 
remained  in  place  but  a  short  time,  and  more  than  one-half  the 
train  pipe  become  exposed  and  in  condition  to  cause  more  conden- 
sation than  all  tbe  radiating  surface  in  tbe  car. 

Aa  to  the  amount  of  direct  steam-radiating  surfaee  in  a  car,  ex- 
perience has  led  to  the  use  of  two  2-inch  standard  iron  pipes  along 
each  side.  This  is  somewhat  below  what  beating  engineers  would 
figure  as  necessary  to  keep  tbe  cars  warm  in  zero  weather :  but  aa 
luore  has  been  found  very  excessive  for  moderate  weather,  a  sort  of ' 
I  ompromise  has  resulted.  The  only  way  to  satisfactorily  warm 
'  ars  by  direct  steam  in  all  kinds  of  weather  is  to  have  appliances 
that  will  permit  of  vafying  the  amount  of  radiating  surface  into 
which  steam  is  supplied,  and  so  approximate  to  a  suitable  heatinx 
surface  to  meet  the  conditions  existing.  Such  a  arrangement  also 
i>ermits  of  quickly  heating  cold  cars,  without  overheating  them 
when  warm. 

All  valves  and  fittings  placed  inside  of  tbe  cars  should  be  heavy, 
tad  not  liable  to  leak  or  have  tbe  bonnets  come  off  when  opening. 
I'he  valves  should  have  their  use  cast  plainly  on  the  handles. 

For  direct  steam,  an  automatic  trap  for  discharging  tbe  conden- 
-ation  is  not  necessary,  nor  desirable.  The  amount  of  condensa- 
'  ion  to  be  discharged  after  a  car  is  warmed  varies  but  little,  and 
my  increase  or  decrease  of  condensaaion  is  in  tbe  same  direction 
'^s  the  change  in  steam  pressure  within  tbe  radiating  pipes.  There- 
'ure,  an  orifice  adjusted  to  take  care  of  the  condensation  at  any 
pressure  will  discbarge  a  greater  amount  of  condensation  when 
there  is  a  greater  pressure  to  expel  it. 

'From  a  paper  read  before  tbe  New  York  Railroad  Club,  Oct.  15,  I89G 


Angle  valves  are  usually  used  for  drip  valves,  and  in  many  cases 
have  been  so  arranged  as  to  prevent  their  being  entirely  closed. 
Experience  has  taught  that  it  is  better  not  to  so  arrange  them.  A 
very  simple  and  safe  method  of  adjusting  the  drip  valves  properly, 
given  by  Mr.  A.  M.  Waitt,  is  to  touch  the  hand  to  the  drip  valve, 
and  it  tbe  band  can  be  borne  on  it  and  it  is  warm,  it  i!«  all  right. 
If  it  is  so  hot  that  it  burns,  it  is  too  far  open  ;  and  if  cold,  it  needs 
to  be  opened  a  little.  ^^^ 

With  hot-water  circulating  systems  for  dibtributing  the  heat 
throughout  the  cars,  the  regulation  of  the  temperature  is  quite 
easy,  and  the  heat  can  be  carried  to  various  parts  of  tbe  car  with- 
out the  multiplication  of  drips  for  tbe  condensation  that  is  re- 
quired for  direct  steam. 

It  is  desirable,  in  conjunction  with  water-circulating  systems,  to 
use  some  kind  of  a  device  for  discharging  the  condensation,  wbich 
device  shall  be  in  a  degree  automatic.  The  rate  of  condensation  is 
quite  variable,  and  generally  the  drip  is  located  under  the  car, 
where  it  cannot  receive  close  attention.  If  not  automatic  and 
adjusted  to  discbarge  sufficiently  while  beating  tbe  circulating 
water  and  raising  the  temperature  of  the  car,  it  will  be  too 
much  open  after  the  water  Is  hot  and  the  car  warm,  and  much 
steam  will  be  wasted,  causing  not  only  loss  of  steam,  but  duniage 
to  car  floors  and  varnish,  as  well  as  annoyance  around  the  cars. 

Tbe  following  set  of  rules  for  handling  steam  equipment  may  be 
found  reliable,  especially  if  supplemented  by  a  description  of  the 
STStem  in  use,  and  modified  as  tbe  system  may  require. 

RULES     FOR     HANDLING    STEAM-HEATIN'O     EQUIPMENT — MAKING    CP       :    ''. 

TRAINS. 

When  a  train  is  made  up,  all  steam  hose  should  be  coupled,  and 
all  tbe  cocks  in  tbe  steam  train  pipe  tbe  whole  length  of  tbe  train 
should  be  opened. 

When  signal  is  given,  steam  should  be  turned  on  at  the  cab,  not    .. 
to  exceed  H5  pounds,  and  allowed  to  blow  through  tbe  entire  length  l"-' 
of  tbe  steam  trnio  pipe.  -••'■! 

After  steam  issues  at  the  rear  end  of  tbe  train  pipe,  the  rearcock   '" 
of  laat  car  should  t>e  closed,  and  reducing  valve    in  cab    set    to   40    /  ', 
pounds  pressure.    If  more  than  eight  cars  are    in    the   train,  add  5    '  ' 
pounds  for  each  additional  car.  In  very  cold  weather  the  rear  train-  - . 
pipe  cock  should  be  left  open  enough  to  allow  a  little  steam  to  pass  "^ 
and  escape  through  the  rear  coupling. 

REGULATION  OK  TKMPERATCKE. 

To  heat  cars,  open  steam  inlet  valves  on  each  car;  and  wben  live 
steam  appears  at  tbe  drips,  set  each  drip  so  that  a  little  steam 
escapes  with  the  water.  If  a  trap  be  used,  see  that  it  is  adjusted  to 
allow  a  little  steam  to  escape  with  tbe  water. 

P>equently  examine  trapse  and  drip  valves  to  see  that  they  are 
operating  properly.  They  should  be  as  hot  as  can  be  borne  by  the 
hand.  If  cooler,  or  cold,  they  should  be  opened  a  trifle;  or  it  too 
hot,  or  steam  is  blowing,  closed  a  little. 

Never  close  steam  inlet  valves  entirely  without  first  opening  drip 
valves  or  blow-off  valve,  and  allow  water  to  blow  out  before  closing 
steam  inlet  valve. 

When  steam  is  required  on  this  car  again,  open  steam  inlet  valve, 
and  afterwards  close  drip  valves  or  blow-off  valve. 

CHANGING     ENGINES. 

When  approaching  stations  where  engines  are  to  be  changed,  or 
terminals  where  cars  are  to  be  laid  up,  five  minutes  before  arriving 
at  such  stations  the  rear  train-pipe  cock  must  be  opened  wide,  and 
before  coming  to  a  stop  at  such  stations  the  engineer  must  shut  oft 
steam  at  boiler  valve.      Do  not  use  reducing  valve  for  this  purpose. 

If  engines  are  to  be  changed,  trainmen  must  satisfy  themselves 
that  steam  is  shut  off  at  engine  before  uncoupling  cars. 

Id  freezing  weather,  if  cars  are  to  be  laid  up,  or  stand  thirty  min- 
utes after  engine  is  uncoupled,  tbe  hose  throughout  the  train  must 
be  uncoupled,  and  all  drip  valves  or  blow-off  valves  opened. 

The  greatest  expense  of  maintenance  of  steam  equipment  is  the 
renewal  of  the  coupling  ho*e.  The  following  set  of  specifications 
and  rules  for  testing  are  reasonable,  and  have  been  found  to  give 
good  results.  At  least  one  per  cent,  of  each  lot  of  steam  hose  should 
be  tested  : 

Samples  selected  at  random  from  each  invoice  must  deflect  5  inches 
for  each  24-inch  length  for  a  pull  of  not  more  than  any  shown  in 
the  following  table  : 

Steam  at  45  pounds  to  60  poundspressure  to  .be  on  hose  10  hours 
and  oS  14  hours  of  each  day. 

/■; .         i ,       McucimtLm  alloxcabU  pull  to  deflect  5  inches. 

,  i,  ^During  test  of  two 

.":    -    ■  ' Before  teat. weeks. -> 

Cold.  Hot.  Cold.  Hot. 

1  V-'nch  hose..  45  ounces.       35  ounces.  55  ounces.       45  ounces. 

Ui'-inch  hose..  60  ounces.       50  ounces.  75ocnces.       70  ounces. 

After  the  test  the   tube  must  be  in  good   condition,  and  the  hose 

must  not  have  increased  in  outside  diameter  more  than  10  per  cent. 

AU  hose  to  be  smooth,  uniform  and  well  finished. 


Governor  Morton  of  New  York  has  decided  not  to   approve  of    a 
the  report  of  the  committee  recommending  the  adoption  of  the  . - 
.Savage  gun  for  the  State  militia.     Ue  exonerates  the  committee     • 
from  the  charges  brought  against  it  by  disappointed  com|>etitor8  " 
and  states  that   the  report  of  the  committee  appears    to  be   un-     ; 
biased.    His  decision  is  based  on  the  ground  that  the  expenditure 
for  the  guns  (|300,000)  is  not  warranted,  os  the  Uuited  States 
government  is  contemplating  arming  ail  the  militia  with  Spring- 
field rifles.    The  Governor  has  also  learned   that  there  is  some 
doubt  as  to  a  high-grade  magazine  rifle  being  neceseary  for  such 
a  body  of  troops  as  the  State  militia.  - ; 
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A  noteworthy  event  in  the  proKress  of  the  horseless  carriage  i- 
announced  in  dispatches  from  London.  A  company  operating' 
nearly  1,000  omnibuses  in  that  city  is  going,  it  is  said,  to  put  ini( 
service  in  November  100  new  motor  "buses."  in  which  electricity 
will  take  the  place  of  horses.  The  dispatch  says  that  300  mort 
motor  omnibtises  will  go  into  service  in  January.  If  tiMs 
is  true — we  must  admit  we  doubt  it — and  the  selection  of 
the  style  of  driving  machinery  is  wisely  made,  the  experience 
gained  should  go  far  toward  deciding  the  immediate  future  ot 
the  horseless  carriage.  If  motor  omnibuses  can  be  successfully 
operated  in  the  crowded  streets  of  London,  others  will  have  faith 
to  push  the  development  of  this  type  of  vehicle. 


The  labor  involved  in  the  preservation  of  information  contained 
in  technical  journals  is  serious  enough  to  malce  every  one  who 
systematically  files  such  data  eager  to  adopt  shorter  and  easier 
methods.  The  most  novel  method  we  have  heard  of  is  that  of 
photographing  articles  of  value  and  filing  the  photos.  All  that 
IS  necessary  is  to  have  a  small  camera  on  your  desk,  and  when  au 
article  la  to  be  copied  the  camera  is  turned  on  it,  you  press  the 
button  and  'tis  done.  This  sounds  well  but  unfortunately  that  is 
not  the  end.  Visions  of  a  dark  room  float  before  us,  and  we  see 
an  individual  bending  over  a  developing  tray  and  oocitsionally 
cussing  at  a  plate  on  which  a  picture  will  not  come,  or  on  which 
it  is  so  indistinct  that  he  can't  tell  whether  it  is  that  article  from 
the  American  ENaiNEF.R  which  he  wished  particularly  to  save,  or 
a  page  from  "Trilby.'"  This  amateur  photographer  and  veteran 
collector  of  engineering  notes  after  spending  the  whole  evening 
in  the  dark  room  finally  places  the  good  plates  in  a  drying  rack  and 
retires  to  rest  in  the  small  hours  of  the  morning.  Next  day  he 
forgets  about  his  plates  and  when  he  does  think  to  examitie  them 
he  finds  most  of  them  were  not  washed  properly  and  have  been 
ruined  by  "sweating"  The  inventory  of  the  first  30  plates  ex- 
posed reads  about  like  this  :  Plates  with  no  picture  at  all,  6;  neg- 
atives under-develoited  and  illegible,  11;  negatives  out  of  focus  and 
useless,  .5;  plates  spoiled  in  developing,  fixing  and  washing,  4: 
good  plates,  4.  After  studying  this  inventory  and  noting  that  the 
four  good  plates  are  the  least  important  of  the  lot,  our  amateur 
photographer  probably  decides  that  running  a  camera  is  not  a.s 
easy  as  it  looks  and  he  will  return  to  the  good  old  way  of  filing 
his  notes. 


The  report  that  Mr.   Yarrow,   the  well-known  shipbuilder  on 
the    Thames,    England,   is  contemplating  the  transfer  of  hi8 
business  to  the  continent,  has  caused  no  little  stir   in   the  indus- 
trial circles  of  Great  Britain.     It  appears  that  the  labor  problem 
has  been  the  predominant  factor  in  raising  the  question  of  re- 
moval.    Engineering,  in  a  leading  editorial  on  the  subject,   says 
some  things  which  workmen  the  world  over   should    take  to 
heart.     We  quote  a  few   words    as  follows:     "Workingmen  are 
not  less  interested  in  the  state  of  affairs  revealed  by  Mr.  Yarrow's 
action  than  are  employers.     How  are  they  to  protect  themselves 
against  the  competition  of  low   wages  'i    We  do  not  think  that 
the  remedy  lies  in  the  reduction  of  the  rate  of  pay,  or  even  in  an 
increase  of  the  hours  of  labor.    What  is  wanted  is  a  full  recog- 
nition of  the  fact  that  a  good  day's  work  is  the  complement  of  a 
good  day's  pay,     ...     If  the  leakage  that  takes  place  in  most 
works  could  be  avoided,  half  our  commercial  diflSculties  would 
disappear  at  once.     Trade  union  delegates  are  fond  cf  talking 
about  the  partnership  of  capital  and  labor,  and  therein   lies  the 
kernel  of  the  whole  matter.    If  the  workmen  would  realize  that 
out  of  every  penny  lost  to  the  firm,  three  farthings  comes  out  of 
their  pockets,    and    would    act  on  that  fact,  half  the  danger  of 
foreign  competition  would  be  at  an  end.     Idleness,  drunkenness, 
inefficiency,  insubordination,  and  the  like  liave  all  to  be  paid  for 
out  of  the  'wage  fund,'  and  although  the  money  comes  through 
the  master's  hands,  yet  in  the  long  run  it  ispaidlby  the  workmen." 
These  are  facta  which  employes  should  bear  in  mind  conslanily, 
particularly   those  employed  in  a  country  like  this,  where  wages 
are  higher  than  in  other  lands.     High  wages  and  low  cost  of  pro- 
duction can  only  go  hand  in   hand  when  the  use  of  labor-saving 
machinery   is  supplementad  by  good,  conscientioua  work  on  the 
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part  of  the  men.  Dissipation  that  begins  Saturday  night  and  ends 
.Monday  noon  or  Tuesday  morning,  not  only  causes  a  man's  wages 
10  rapidly  disappear,  but  it  entails  loss  upon  his  employer  because 
of  the  half-filled  shop  on  Monday,  the  delayed  work,  and  the  ineffi- 
ciency of  the  man  whose  mantai  and  physical  powers  are  weakened 
by  such  a  course.  Equally  real  is  the  Iobp  arising  from  indolence 
m  working  hours,  from  bad  work,  or  the  waste  of  supplies,  etc. 
These  losses  may  for  a  time  only  operate  to  increase  the  cost  of 
tlie  work  done,  but  ultimately  they  will  reduce  the  wages  of  the 
employee,  thus  placing  the  loss  where  it  belongs.  High  wages 
can  be  maintained  only  by  a  partnership  between  the  employer 
.ind  the  employee,  in  which  the  former  furnishes  the  best  of 
racilities  in  the  way  of  plant,  labor-savmg  devices  and  competent 
superintendeuce.  and  the  employee  contributes  the  best  work 
possible,  contributes  it  regularly,  and  adopts  peaceable  methods 
for  settling  disagreements  between  himself  and  his  employer. 


ODE  CEIPPLED  HAVT-WEAKHE88  OF  ITS  PEE'EFT  ORGABIZATION. 


The  growth  of  our  new  navy,  as  evidenced  m  its  powerful  battle- 
ships and  swift  cruisers,  isa  source  of  pride  to  the  American  peo- 
ple, and  it  is  with  much  satisfaction  that  they  contemplate  the  en- 
gineering skill  exhibited  in  the  design  of  these  vessels.  Unquestion- 
ably, there  is  good  reason  for  much  of  this  pride,  for  not  only  do 
the  vessels  rival  thoeeof  the  most  advanced  nations  in  machinery, 
guns  and  armor,  and  in  all  the  essentials  of  efficient  fighting 
machines,  but  they  have  been  created  by  a  nation  that  only  a 
decade  ago  had  no  navy  worthy  of  the  name  and  whose  magnifi- 
cent merchant  marine  of  50  years  previous  had  dwindled  to  insig- 
nificance. 

So  remarkable  has  been  the  growth  of  our  navy  that  the  fleet  which 
is  now  the  pride  of  the  American  people  is  the  wonder  of  other 
nations.  But  little  more  than  a  decade  of  modern  naval  construc- 
tion has  sufficed  to  bring  into  prominence  the  work  of  American 
naval  engineers  and  American  builders  and  manufacturers  of 
naval  structures  and  materials. 

Some  of  the  greatest  advances  in  the  construction  of  armor  are  the 
work  of  American  engineers  and  manufacturers:  the  ordnance  on 
our  vessels  is  as  good  as  that  possessed  by  any  other  nation ;  the  en- 
gines tliat  propel  them  are  recognized  to  be  of  such  excellence  that 
a  fleet  engineer  in  the  English  navy,  after  saying  that  his  nation 
had  little  or  nothing  to  learn  from  foreign  nations  about  marine 
machinery,  added,  "  not  even  from  the  United  States";  the  boiler 
power  given  these  vessels  is  so  abundant  that  we  hear  of  none  of 
the  vexatious  failures  common  in  some  of  the  best  navies,  and  the 
advantage  which  American  men-of-war  possess  in  their  ability  to 
run  at  full  speed  over  long  distances  without  distress  to  boilers  or 
engines  is  recognized  abroad  ;  our  battleships,  while  not  the  larg- 
est, are  noted  for  the  heavy  armor  and  ordnance  carried  on  their 
displacements:  thecruisers  Co/Mmfcia  and  3/mnca/>o/is  are  theswift- 
est  war  vessels  of  their  type  afloat;  and  in  the  new  armored  cruiser 
Brooklyn  the  United  States  government  possesses  another  vessel 
that  leads  its  type  in  speed.  Such  achievements  as  these  in  a  period 
of  little  more  than  ten  years,  are  rightly  viewed  with  pride,  although 
only  men  like  our  readers,  who  ha  ve  a  technical  knowledge  of  engi- 
neering and  industrial  enterprises,  can  fully  realize  the  extent  of 
the  progress  made. 

It  is  so  pleasant  to  view  this  side  of  our  naval  growth  that  it  is 
all  the  more  disappointing  to  turn  our  attention  to  another  and 
more  important  part  of  the  navy,  one  which  is  less  creditable  to 
us  as  a  ntition.  We  refer  to  its  personnel.  The  material  side  of 
our  navy,  represented  by  its  ships  and  their  equipment,  is  a 
bright  picture,  but  the  personnel  presents  a  picture  that  though 
brilliant  and  attractive  in  many  respects  is,  nevertheless,  sadly 
stained  and  discolored.  The  best  interests  of  the  navy  require 
that  this  picture  be  studied  with  care.  All  that  is  grand  in  the 
modem  war  vessel  has  been  given  general  publicity,  but  exceed- 
ing care  has  been  taken  that  outsiders  should  not  know  how  in- 
efficient out  navy  would  prove  in  time  of  war  through  the  weak- 
ness of  its  organization.  The  taxpayer  is  given  full  op|)ortunitv 
to  ascertain   the  qualities  of   the  ships   in  which  millions  are  in- 
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vested,  but  the  fact  that  these  millions  ofinvestment  are  endan- 
gered in  times  of  peace  and  virtually  rendered  im^totent  in  war 
by  an  organization  that  reduces  to  the  !^mal]e6t  possible  number 
the  all-important  staff  of  engineers,  is  carefully  concealed  from 
him.  An  efficient  navy  cannot  exist  without  good  ships,  but 
neither  can  it  exist  without  good  men,  and  though  both  are  de- 
sirable it  is  a  fact  that  •'  good  men  with  poor  ships  are  better 
than  poor  men  with  good  ships."  But  the  citizens  of  this  coun- 
try, ignorant  of  the  true  condition  of  the  navy  personnel .  are 
to  a  large  extent  following  in  the  footsteps  of  their  law-makers 
and  have  become  so  impressed  with  the  ships  of  the  navy  as  to 
ignore  the  necessity  of  an  efficient  and  united  body  of  officers  to 
command  them.  Thirty  years  of  comparative  neglect  of  this  the 
greatest  source  of  any  navy's  strength,  has  resulted  in  a  condi- 
tion of  affairs  in  our  own  navy  that  is  dangerous  to  the  nation 
and  practically  sets  at  naught  its  investment  in  ships. 

THE  PRESENT  SITUATIO.V. 

Turn  from  admiration  of  our  ships  to  inquire  into  the  of- 
ficial personnel  and  regulations  of  the  navy  and  what  do  we  find  'f 
Officers  who  should  be  at  peace  with  one  another  and  united  in 
their  efforts  to  advance  the  efficiency  and  effectiveness  of  the 
navy,  divided  into  warring  camps,  the  smaller  of  these  canipson  the 
defensive  and  the  larger  bent  upon  the  subjugation  of  the  smaller 
to  a  condition  of  humiliation  and  degradation  !  AVe  find  many 
true  and  noble  men  in  all  ranks  of  the  service,  but  we  also  find 
abundant  evidence  of  the  existence  in  the  larger  camp  of  a  class 
or  clique  of  officers  better  versed  in  the  business  of  politics  and 
intrigue  than  of  war.  busily  engaged  in  practicing  on  land  the 
arts  of  trickery  and  political  wire-pulling  while  professing  to  bo 
of  the  stuff  from  which  the  heroesof  the  sea  are  made,  and  guilty 
of  such  gross  acts  of  oppression  and  injustice  to  their  fellow-offic- 
ers as  to  make  it  questionable  whether  they  are  not  so  utterly  de- 
void of  patriotism  and  manliness  as  to  be  unfitted  to  command 
either  in  peace  or  war !  We  find  the  engineer  officers,  the  smaller 
of  these  warring  cam|>s,  reduced  in  numbers  until  they  are  not 
physically  able  to  properly  perform  all  the  duties  pertaining  to 
their  offices,  subjected  to  many  petty  annoyances,  deprived  of 
their  rights  and  humiliated  in  the  eyes  of  their  subordinates! 
These  engineer  officers,  highly  educated,  skilled  in  the  sciences 
and  applied  mechanics,  to  whose  abilities  we  owe  the  existence  of 
our  new  navy,  and  without  whose  services  it  could  not  be  main- 
tained or  its  ships  operated  for  a  single  day,  treated  by  line  officers 
as  if  they  were  merely  uneducated  engine  drivers  !  Line  officers 
can  be  found  assigned  to  duties  for  which'they  are  wholly  inca|)aci- 
tated  by  trainine  and  education,  and  drawing  salaries  for  which 
they  give  no  adequate  return  to  the  nation  !  And  the  entire  ser- 
vice weakened  by  the  intrigues  of  men  who  have  taken  unto  them- 
selves powers  which  are  vested  in  the  j)eople  and  the  legislators 
they  have  elected,  and  are  using  those  powers  to  limit  the  useful- 
ness of  better  men  than  themselves,  and  to  prevent  the  enlarge- 
ment and  improvement  of  the  engineering  branch  of  the  service! 

We  are  perfectly  aware  that  these  are  severe  words,  and  they  - 
would  never  have  been  written  if  there  was  any  hope  that  reform 
could  come  from  within  the  navy  ;  but  there  is  no  such  hope,  and 
the  treatment  which  the  clique  of  line  officers  see  fit  to  accord  to 
the  engineer  officers — and  to  other  line  officers  who  will  not  bow 
to  them — is  so  despicable  in  itself,  so  unjust  to  a  loyal  and  honor- 
able branch  of  the  navy,  and  so  injurious  to  the  service,  that  it 
calls  for  action  on  the  part  of  those  who  love  their  country  and 
desire  fair  treatment  for  those  who  st  rve  it.  even  if  a  condition 
of  affairs  is  made  public  that  is  humiliating.  Our  readers  have 
read  something  of  these  troubles  in  the  pages  of  this  and 
other  journals,  and  we  trust  they  will  join  in  the  protests  that 
are  now  looming  from  many  sources,  and  use  their  influence  to 
bring  about  a  better  state  of  affairs.  They  can  do  this  through 
their  (Jongressmen  and  through  the  engineering  societies  and 
other  organizations  of  which  they  are  members. 

The  Wilson-Squire  bill,  presented  before  Congress  last 
Spring,  will  come  up  again  in  the  next  session.  It  provides 
remedies  for  the  worst  evils  in  the  present  organization  of  the  navy 
personnel,  and  every  section  of  it  can  be  safely  endorsed.  Are 
the  thousands  of  men  in   the  engineering  profession  in  civil  life 
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going  to  lend  their  influence  to  bring  about  a  more  Fffici>  nt 
organization,  and  to  righting  the  wrongs  of  their  brother  en- 
gineers in  the  navy,  or  must  the  naval  engineers  fight  unaided 
the  battle  that  has  been  forced  upon  them  by  the  line  oflHcers? 

1  THE  STRENGTH  OF  THE  ENGINEER  CORPS. 

The  present  condition  of  affairs  is  traceable  to  the  introduction 
of  steam  propelling  power  and  machinery  on  board  of  the  modem 
man-of-war,  and  to  understand  the  situation  it  is  necessary  to  go 
back  over  a  period,  which,  though  short,  witnessed  prodigious 
changes  in  naval  construction  and  warfare.  In  1839,  or  only  '57 
years  ago,  the  United  States  did  not  possess  a  single  war  vessel 
propelled  by  steam.  The  commanding  officers  at  that  time  if 
skilled  in  seamanship,  navigation  and  gunnery,  possessed  all  the 
technical  knowledge  necessary  in  their  positions.  Their  successors 
of  the  present  day  constitute  what  is  known  as  "  the  line."  In 
1839  Congress  authorized  the  construction  of  the  first  United 
States  'var  vessel  fitted  with  propelling  engines.  This  boat  was 
the  iVince^ori,  built  u|X)n  the  plans  of  Captain  John   Ericsson. 

In  the  same  year  the  construction  of  two  other  steamers 
was  authorized,  and  as  there  was  no  established  corps  of 
engineers  in  the  navy  to  design  and  construct  the  necessary 
machinery,  the  Navy  Department  appointed  the  late  Charles  W. 
Copeland  to  superintend  this  work  with  the  title  of  "  Principal 
Engineer."  With  the  steam  engine  came  the  specialist ;  engi- 
neers had  to  be  obtained  to  run  the  engines.  It  is  perhaps  not 
surprising  under  the  circumstances  that  the  engineers  should  be 
only  warrant  ofiicers  and  were  below  carpenters  and  sailmakers 
in  rank,  for  the  importance  of  the  steam  propelling  machinery 
was  not  then  realized. 

Steam  ix)wer  on  war  vessels  had  come  to  stay,' however,  and,  in 
1861,  at  the  opening  of  the  Civil  War,  the  government  had  in 
commission  52  sailing  ships  and  37  steam  chipe.  Comparatively 
simple  and  small  as  was  the  machinery  on  board  these  37  boats,  we 
find  there  were  174  naval  engineers  in  the  service,  while  the  line 
officers  numbered  671  for  the  >'9  ships  of  steam  and  sail. 

With  the  exception  of  the  six  years  immediately  preceding  the 
war  nothing  had  occun-ed  in  this  period  to  change  the  status  of 
the  engineers  or  to  make  Congress  and  the  country  realize  the 
important  part  they  were  to  play  in  future  naval  operations.  But 
during  these  six  years  the  boiler  and  engine  power  in  new  vessels 
was  increased  considerably  and  there  had  entered  the  service  a 
corps  of  very  strong  men,  nearly  all  graduates  of  the  Renssalaer 
Polytechnic  Institute.  In  fact,  we  had  vessels  like  the  Minnesota 
and  Merrimac.  superior  to  anything  possessed  by  other  nations. 
The  status  of  the  engineer  had  improved  to  the  extent  that  he  was 
now  given  "  assimilated  rank."  What  fine  shade  of  meaning 
was  conveyed  by  that  term  it  is  difficult  to  comprehend,  but  it 
gave  the  engineers  no  power  to  command  and  they  were  considered 
as  non-combatants.  We  have  also  seen  tbdk^n  numbers  the 
corps  was  very  small.  But  the  Civil  War  openeJk^^he  eyes  of 
every  one  in  the  navy  to  the  importance  and  value  of"^eir  ser- 
vices, and  the  nc^eds  of  the  navy  compelled  a  great  relative  in- 
crease in  the  nunilier  of  engineers  as  compared  with  line  officers. 
The  ratio  between  the  two  was  changed  materially.  Thus,  in 
1864,  or  when  the  Civil  War  had  placed  the  navy  upon  a  fighting 
basis,  tht  re  were  2, &46  line  officers  and  1,^28  engineers,  regular 
and  volunteer,  in  the  service.  There  were  in  all  617  vessels,  steam 
and  sail,  and  if  the  sailing  vessels  are  thrown  out  of  consideration 
there  were  more  engineers  than  deck  officers  for  the  steam  vessels. 
In  1865  the  numbers  had  risen  to  2,463  line  officers  and  2,279  en- 
gineers. 

In  1866,  when  the  navy  had  been  placed  on  a  peace  footing, 
there  were  395  line  officers  and  379  engineers,  thus  showing  that 
while  in  war  the  force  of  engineers  was  of  necessity  almost  as 
great  as  that  of  the  line,  in  times  of  peace  with  the  experiences 
of  a  late  war  vividly  tiefore  everybody,  the  need  of  an  efficient 
corps  of  engineers  was  recognized,  and  practically  the  same  ratio 
between  the  numliers  of  line  and  engineer  officers  maintained  as 
had  existed  in  the  war.  In  that  year  there  were  320  vessels  in  the 
navy  register,  the  largest  of  5,090  tons  (old  measurement)  and  the 
smallest  of  50  tons  (old  measurement),  and  though  the  displace- 
ments of  all  the  vessels  are  not  on  record,  the  121   whooe  records 


are  available  show  an  aggregate  tonnage  of  119,561,  oranaverag 
of  lees  than  1,000  tons.  The  exact  horse-powers  are  not  known, 
but  they  averaged  from  one-quarter  to  one-third  of  the  displace- 
ment,  or  say  about  300  horse-power  per  vessel.  A  little  calcula- 
tion wdl  show  that  the  number  of  line  officers  was  one  for  about 
each  800  tons  displacement,  and  that  the  engineers  each  looke<l 
out  for  al)out  300  horse-power  of  machinery. 

The  importance  of  the  engineer  was  now  so  evident  that  an  intensi 
jealousy  sprang  up  in  the  line  against  them,  and  every  means 
available  was  employed  to  keep  them  down.  The  result  of  this 
jealously  of  the  line  is  seen  in  the  naval  register  of  Jan.  1,  1886. 
just  before  the  first  vessel  of  the  new  navy  went  into  commission. 
Then  we  had  only  73  steam  vessels,  which  included  serviceabk- 
vessels,  those  requiring  extentive  repairs  and  others  launched  but 
awaitmg  appropriation  to  complete  them.  This  number  also  in- 
cluded 13  tugs,  one  or  t#o  of  them  useless,  and  others  of  but  little 
efficiency.  In  addition  to  the  steam  vessels  we  had  12  wooden 
sailing  vessels.  The  displacement  of  the  73  steam  vessels  was 
,  132,075  tons.  The  tonnage  of  the  12  sailing  vessels  was  23,586. 
With  the  exception  of  a  few  vessels  which  were  built  of  iron,  the 
horse-power  of  the  several  ships  was  about  what  it  was  in  1866. 
since  we  possessed  at  that  time  practically  the  remnants  of  the  war 
navy.  But  on  this  same  date,  Jan.  1,  1886,  the  register  shows 
that  we  had  733  line  officers,  and  only  221  naval  engineers  in  the 
service  !  Eighty-five  vessels,  13  of  which  were  steam  tugs,  and 
733  line  officers  !  One  line  officer  for  each  212  tons  displacement, 
as  against  800  tons  20  years  previous !  It  should  be  borne  w 
mind  that  during  all  this  period  engines  were  auxiliary  to  sails, 
and  the  ordnance  had  not  changed  materially,  so  that  the  duties 
of  line  officers  required  practically  the  same  knowledge  as  in  the 
l)eginning  of  this  period.  Why,  then,  this  enormous  increase  in 
numbers  and  the  decrease  in  the  number  of  engineers  ? 

Then  came  the  new  navy  with  its  absence  of  sails,  its  great 
steel  ships,  enormous  propelling  engines,  high-power  guns  and 
complicattd  machinery.  Our  readers  need  not  be  told  that 
it  is  an  engineers  work  to  design  all  the  machinery  of 
such  vessels,  and  to  care  for  and  operate  that  machinery- 
in  service.  But  on  Jan,  1,  1896,  we  had  108  vessels  in 
commission,  aggregating  285,466  tons  cysplacement  and 
317,275  horse-power.  714  line  officers  and  only  173  engineers,  or 
one  less  engineer  than  just  before  I  he  war,  when  there  were  only 
37  steam  ships  in  commission  and  not  one  of  them  with  engines 
of  more  than  1,000  horse-power— and  less  than  one-half  as  many 
as  in  1866,  And  yet  in  this  period  the  number  of  line  officers 
were  nearly  doubled. 

Nor  has  the  status  of  the  engineer  improved  much  during  this 
period.  Congress  tried  to  give  him  the  much-needed  rank  and 
authority  in  1871,  but  the  line  had  ths  word  "lelative"  inserted 
in  the  bill  before  the  word  -'rank."  This  was  objected  to 
by  several  members  of  Congress,  but  upon  receiving  assurances 
on  the  floors  of  both  Houses  that  the  word  would  not  abridge  the 
rights  and  authority  of  the  engineers,  it  was  allowed  to  remain  in 
the  bill  thau became  a  law.  Once  a  law,  the  line  snapped  their 
fingers  in  tlie  faces  of  the  engineers  and  told  them  that  relative 
rank  was  no  rank,  and  that  the  Congress  which  had  meant  to  do 
so  much  had  actually  done  nolhisg.  This  shows  the  power  of 
being  able  to  interprtt  a  law — a  prerogative  which  is  the  province 
of  the  judiciary,  but  which  has  been  seized  by  the  sailor  officers. 

This  brief  sketch  throws  a  little  light  on  some  of  the  doings 
which  have  brought  the  naval  forces  to  their  present  status. 
Loath  as  one  maybe  to  believe  that  a  "  machine  "  exists,  does 
anyone  suppose  that  without  undue  and  baneful  influences  at 
work  the  creation  of  a  new  navy  of  steel  ships,  involving  the 
highest  knowledge  of  steel  construction,  steam  engineering, 
electric  and  hydraulic  engineering — all  the  province  of  the 
engineer  —  would  be  accompanied  by  a  great  increase  in  a 
branch  of  the  service  that  has  a  superficial,  if  any,  knowl- 
edge of  these  matters,  and  a  decrease  in  the  branch  that  is 
expert  in  them  ?  We  might  go  into  many  details  to  show  that 
improper  influences  have  been  and  are  at  work,  and  that  the  great 
increase  of  the  line  and  decrease  of  the  engineer  corps  was  not 
the  result  of  natural  cautie8,butduetoai)erniciousactivity  of  a  por- 
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lion  of  the  lipe,  but  we  deem  it  more  important  at  this  time  to 
.•xhibit  the  present  weakness  of  our  navy  and  to  state  the  changes 
necessary  to  remove  that  weakness  than  to  show  up  the  clique  that 
has  brought  about  the  existing  conditions.  Besides,  in  exposing 
(lie  weakness  of  the  navy  we  incidentally  air  the  methods  of  the 
•'machine.'"  ,. .      ..    ^'y. 

THE  ENGINEERS  OVERWORKED. 

There  are  many  evidences  at  hand  that  the  engineer  officers  are 
overworked  and  the  safety  and  efficiency  of  our   magnificent 
ileet  endangered  thereby.    We  have  already  shown  how  their 
ranks  have  been  steadily  depleted  as   the  number  of  modern  ves- 
sels has  increased — a  fact  which  is  proof  enough   in  itself.    Fur- 
thermore, members  of  the  engineer  corps  are  constantly  break- 
ing down  in  health  in  the  discharge  of  their  duties  at  sea.     We 
can  recall  many  cases  already  this  year,  and  if   we  went   back 
over  the  records  the  list  would  be  a  most  formidable  one.    In  our 
S^tember  issue  we  recorded  the  breaking  down  of  two  engineers 
on  the /ndioTia  or  one-half  of  the  engineer  force  on  a  $5,000,000 
ship.     A  few  days  ago  two  engineers  on  the  Asiatic  squadron 
broke  down,  leaving  this  squadron  on  the  other  side  of  the  globe 
with  a  force  of  10  engineers  only.    The  reasons  for  these  break- 
downs are  easy  to  be  found.     A  vessel  goes  to  sea  with  such   a 
small  complement  of  engineers  that  these  officials  have  some- 
times to  take  watches  for  12  out  of  each  24   hours.    The  vessel 
has  so  many  line  officers  on  board  that  these  men  have  known  to 
Ih?  on  duty  only  four  out  of  24  hours.      The  engineers  have  direct 
rharge  of  one  or  two  millions'  worth  of  machinery   below  decks, 
and  they  and  their  men  are  working  in  a  temperature  of  from  LW 
ilegrees  to  170  degrees.    The  deck  officers  navigate  the  boat  and 
have  charge  of  the  men  who  scrub  decks,  polish  the  bright  work, 
and  do  police  duty,  and  they  perform  these  onerous  duties  in  the 
fresh,  bracing  air.      Isitany  wonder  that  the  engineers  break 
<lown  and  that  thel)reaking  down  of  a  line  officer  is  unheard  of  y 
(  iiief  Engineer  Tower,  of  the  Indiana,  had  been  on  duty  con- 
tinuously for  36  hours  when  he  succumbed  to  the  strain. 

To  show  how  short-handed  is  the  engineer  force  on  some  of 
tlie  boats  in  which  the  taxpayers  have  invested  millions,  let  us 
make  a  few  comparisons.  The  Minneapolis,  a  23-knot  triple- 
st-rew  cruiser,  7,37.'>  tons  displacement  and  21,000  horse-power 
has  90  separate  engines,  with  a  total  of  172  steam  cylinders. 
She  has  at  present  three  engineers  and  three  cadets  under  instruc- 
tion. She  is  sup|)osed  to  have  four  engineers,  but  one  of  the  engi- 
neers on  the  European  station  recently  broke  down,  and  now  they 
are  short-handed.  The  American  hue  steamer  S^  Loui«  of  16,000 
tons  displacement  has  about  20,000  horse-power.  We  don't  know 
how  many  separate  steam  engines  are  on  b^ard,  but  evidently 
they  are  less  than  on  the  man-of-war.  She  has  four  senior  engi- 
neers, 15  junior  engineers,  2  electric  engineers.  2  refrigerating 
engineers  and  1  deck  engineer,  or  a  total  of  24,  to  say  nothing  of 
(>  cadets. 

On  the  St.  Louis  we  find  no  grade  between  engmeers  and  the  oil- 
ers and  firemen  f  xcept  two  storekeepers.  On  the  Minneapolis 
there  are  supposed  to  be  six  chief  machinists  at  $70per  month,  six 
tirst-class  machinists  at  $55  and  five  second-class  machinists  at 
140  per  month.  When  we  consider  that  a  man-of-war  must 
be  in  a  large  measure  independent  of  docks  and  repair  stations 
we  might  well  look  on  these  machinists  as  the  repair  gang.  The 
chief  machinbts  are  supposed,  however,  to  be  capable  of  taking 
an  engine-room  watch.  The  first-class  machinists  need  be  only 
machinists  with  some  knowledge  of  marine  engines  and  boilers, 
while  the  second-class  machinists  need  have  no  experience  at  sea 
whatever,  with  .marine  engines.  Evidently,  if  there  were  six 
chief  machinists  capable  of  standing  a  watch  the  situation  would 
still  be  pretty  bad.  But  so  inadequate  is  the  pay  and  so 
galling  the  service  in  the  engine  and  fire  rooms  of  our  men- 
of-war  that  the  government  cannot  get  men  to  enlist  as  chief 
machinists  in  sufficient  numbers.  Men  intelligent  enough  to  be 
trusted  alone  on  an  engine-room  watch  can  get  better  pay  on  shore. 
And  on  shore  they  don't  have  to  sleep  in  hammocks  spaced  in  some 
cases  only  13  inches  from  center  to  center,  and  to  turn  out  in  the 
early  morning  with  the  deck  hands  after  working  nearly  all 
night  on  ^repairs  or  other  .emergency  work.     On  the  St.  Louis  all 


the  j  union  engineers  have  bunks  and  can  have  undisturbed  rest 
after  such  duties.  It  is  not  so  with  the  chief  machinists.  What 
is  the  result  of  all  this?  On  the  Minneapolis  there  is  only  one 
chief  machinist!  There  are  11  first-class  and  1  second-class  ma- 
chinist on  board.  Consequently  where  the  St.  Louis  has  an 
entire  engineer  force  of  30,  including  cadets,  the  Minneapoli* 
has  three  engineers  and  one  machinist  capable  of  taking  a 
watch,  and  three  cadets  not  yet  graduated  from  school,  or 
a  total  of  seven  persons,  only  three  of  which  are  worthy  of 
the  title  of  -engineers,  and  really  ought  to  be  trusted  im- 
plicitly withi^the  care  of  the  machinery.  On  the  Minneapolis. 
now  in  the  Mediterranean,  the  Chief  Engineer  is  probably  tak- 
ing a  watch  of  four  hours  himself,  besides  attending  to  his 
duties  in  connection  with  the  supervision  of  the  entire  engineer- 
ing force,  the  other  engineers  and  the  chief  machinist  are  on 
duty  10  hours  out  of  the  24,  and  what  these  men  can't  oversee  of 
this  immense  engine,  boiler  and  machine  plant,  worth  more  than 
$1  ,-500,000,  is  of  necessity  intrusted  to  machinists  paid  {55  or  $40 
per  month! 

Another  startling  condition  of  affairs  is  found  in  the  firerooms. 
These  are  in  the  immediate  charge  of  the  water  tenders  paid  |s40 
per  month.  It  must  be  borne  in  mind  that  these  boilers  are  in 
several  compartments  separated  by  bulkheads  in  which  all  doors 
are  closed  when  the  ship  is  underway.  Here  are,  say,  21,000  horse- 
power of  steam  generators  with  feed  pumps,  ash  hoists,  bilge 
pumps,  etc.,  etc.,  under  thecharge  of  $40  per  month  .men.  The 
engineers  on  watch  can  give  but  little  attention  to  the  fire  room 
with  their  present  numbere.  The  line  believe  that  there  chould 
be  a  commissioned  officer  on  deck  for  every  small  gun  carried. 
Why  should  there  not  be  a  commissioned  engineer  officer  at  all 
times  in  every  one  of  the  six  compartments  containing  the  pro- 
[lelling  machinery  ?  Would  not  the  safety  of  the  vessel  be  pro- 
moted thereby  and  the  expense  of  maintaining  its  machinery  be 
reduced  by  such  complete  and  intelligent  supervision?  The  high- 
est naval  authorities  are  agreed  that  the  salaries  of  these  addi- 
tional officers  would  be  more  than  saved  by  the  reduced  repairs. 
We  would  point  out  that  these  additional  salaries  in  the  engineer 
staff  could  be  provided  for  by  reducing  the  number  of  line  officer*,-  . 
of  which  the  Minneapolis  carries  nine,  besides  four  cadets.    - 

It  is  proper  to  note  that  the  pay  of  machinists  in  the  navy  and 
their  duties  are  decided,  not  by  the  engineer  officers,  but  by  the 
Bureau  of  Navisration.  To  read  the  schedule  of  pay  and  duties 
will  convince  any  intelligent  reader  that  they  were  never  pre- 
pared by  men  familiar  with  the  requirements  of  the  engine  room 
force  on  board  ship. 

In  the  British  navy  there  are  1,739  line  officers  and  795  engi- 
neers— a  ratio  of  2.18  to  1.  In  our  navy,  as  already  stated.  th«»re 
are  714  line  officers  and  173  engineers — a  ratio  of  4.13  to  1 .  Thus 
we  have  relatively  only  one-half  as  many  engineers  as  in  the 
English  navy :  and  it  should  be  borne  in  mind  that  great  pressure 
is  now  being  exerted  in  favor  of  an  increase  in  the  number  of 
English  naval  engineers  because  of  the  inadequacy  of  the  present 
force. 

If  any  further  testimony  of  the  overworked  condition  of  the 
engineers  is  needed  it  can  be  found  in  the  report  of  the  Surgeon- 
General  of  the  Navy  for  1895,  where  he  calls  attention  to  this  fact, 
in  words  that  leave  no  room  for  doubt. 

.    .  '■  •..  EXCESSIVE  NUMBER  OF  THE  LINE  OFFICERS.  ''•-•- 

There  is.  therefore,  no  escape  from  the  conclusion  that  the 
engineer  corps  is  in  numbers  far  below  what  is  necessary  to 
operate  and  properly  maintain  our  ships.  The  zeal  and  ability 
of  the  173  on  whom  the  duties  fall  have  prevented  until  recently  a 
full  realization  of  tlie  actual  situation.  But  though  the  engineer 
corps  is  so  small  as  to  make  it  impossible  to  perform  certain  shore 
duties  in  connection  with  the  building  of  new  vessels  and  the 
repairs  of  old  ones,  there  is  no  shortage  in  the  "  Ime.''  Out  of  a 
total  of  714  officers,  there  were,  Jan.  1,  1896,  only  338  attached 
to  vessels  at  sea.  Of  the  376  on  shore,  91  were  on  duty  at  Washing- 
ton ;  nine  were  running  a  war  college  that  holds  sessions  in  the 
summer  months  only,  and  whose  average  attendauce  is  about 
25  :  51  officers  were  running  a  naval  academy  at  which  there  are 
only  241  cadets  in  attendance:  at  Newport  there  are,  in  addition 
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to  the  9  officers  at  the  war  college,  12  at  the  traininif  ship  and 
torpedo  station,  but  not  one  engineer:  at  the  Boston  Njavy  Yard 
there  are  8  line  officers  and  only  2  engineers;  at  Mare  Island 
there  are  at  the  receiving  ship  and  navy  yard  13  line  officers  and 
7  engineers;  at  New  York  there  are  altogether  23  line  officers  and 
IT  engineers.  But  perhaps  the  inspection  of  steel  furnishes  the 
most  surprising  examples  of  the  employment  of  line  officers  to 
the  exclusion  of  engineers.  The  steel  board  is  composed  of  two  line 
officers  and  one  engineer.  The  inspection  of  steel  and  armor  is  per- 
formed by  6  line  officers.  2  engineers,  1  carpenter  and  2  sail- 
makers  !  The  inspection  for  the  Bureau  of  Ordinance  is  done  by 
6  line  officers.  So  that  out  of  the  20  officials  concerned  in  the 
steel  inspection  there  are  3  engineer  officers,  or  the  same  represen- 
tation as  is  given  the  carpenters  and  sailmakers!  Is  any  com- 
ment necessary  ? 

THE  STATUS  OF  THE    ENGINEER. 

{^.ssential  to  the  efficiency  of  the  service  as  is  an  increase  in  the 
number  of  engineer  officers,  a  better  official  status  which  will 
make  the  organization  attractive  to  scientific  experts  ise<]ually  so. 
At  present,  the  naval  engineer  is  denopainated  a  civil  officer,  al- 
though exposed  to  as  great  danger  as  the  man  protectetl  by  the 
walls  of  the  conning  tower.  He  is  termed  an  "adjunct,"  "  auxil- 
iary,"' "  noncombatant,"  and  the  watch  bills  of  some  of  our  war- 
ships will  show  that  he  is  also  officially  designated  as  an  "  idler." 
He  is  given  what  is  termed  "  relative"  rank,  but  when  the  fact 
is  comprehended  that  he  is  not  officially  regarded  as  a  military 
officer  it  is  unnecessary  to  state  how  discredited  and  unsatisfac- 
tory the  possession  of  relative  rank  is.  By  reason  of  not  possess- 
ing military  rank  he  is  subject  to  the  beck  and  call  of  numerous 
underlings  claiming  to  be  invested  with  the  prerogatives  of  the 
conimander.  As  Professor  Hollis  has  epigrammatically  said,  the 
conferring  of  relative  rank  simply  permits  the  Department  "  to 
fix  precedence  so  that  there  be  no  dispute  about  the  order  in 
which  officers  select  their  rooms  on  board  ships,  march  in  funeral 
processions,  approach  and  bow  before  the  President  at  a  New 
Year's  reception,  or  sign  their  names  on  official  papers." 

The  status  of  the  naval  engineer  will  not  be  properly  recognized 
until  he  is  given  absolute  military  rank,  for  the  line  have  never 
recognized  the  possession  of  relative  rank  by  the  engineers  as 
giving  the  corps  a  military  status  in  the  service.  The  spirit  of 
this  contention  has  been  expressed  by  one  line  advocate  in  these 
words:  "Equality  with  line  officers  is  simply  absurd.  You  may 
depend  upon  it  that  any  amount  of  money  and  political  influence 
will  be  forthcoming  at  the  proper  time,  if  necessary,  to  resist  the 
unparalleled  impudence  and  assumption  of  the  subordii.ate 
branch  of  the  navy  to  the  honors  and  dignities  of  the  line." 

The  engineer  officer  on  board  ship  thus  finds  himself  in  a  dis- 
credited position,  where  he  is  unable  to  carry  on  his  work  to  the 
best  interest  of  the  nation.  He  is  nominally  "in  charge"  of  the 
entire  engine-room  and  fireroom  force,  but  a  deck  officer  who  is 
his  junior  may  assume  prerogatives  which  will  demoralize  and  dis- 
integrate an  organization  which  the  engineer  has  been  perfecting 
for  months.  Even  when  the  commander  is  within  speaking  dis- 
tance of  the  officer  of  the  deck  the  subordinate  line  officer  claims 
to  be  in  charge  of  the  ship,  and  the  line  even  goes  so  far  as 
to  maintain  that  the  naval  cadet  who  is  on  probation  when  tem- 
porarily in  charge  of  the  deck  can  presume  to  assert  such  author- 
ity over  the  engineer  and  his  department,  A  fitting  finale  to  such 
an  organization  is  a  corps  of  proetrated  engineers,  a  fleet  of 
ships  which  are  inefficient,  and  a  service  that  is  badly  crip- 
pled for  the  work  of  war.  Surely  its  weakness  only  needs  to 
be  pointed  out  to  have  Congress  effect  radical  reform. 

It  is  not  surprising  that  with  »  powerful  "  machine"  in  exist- 
ence, and  with  the  engineer  corps  without  proper  status,  justice 
should  miscarry  in  many  courts-martial,  the  favorites  being  pro- 
tected and  others  unduly  punished.  Mr.  Mattice,  formerly  of  the 
naval  service  and  now  a  distinguished  consulting  engineer,  gives  a 
summary  of  many  courts-martial ;  we  cannot  go  into  the  figures  at 
Ungth.*  but  thenavyrecordsshow  that  two  trials  of  line  officers  for 
cowardice  resulted  in  the  offenders  receiving  sentences  aggregating 

*  We  would  refer  our  readers  to  Mr.  Mattice's  ooen  letter,  "  Queer  Do- 
Idrs  in  the  Navy,"  and  to  a  valuable  article  by  Mr.Wm.  Ledyard  Cathcart 
in  Cassier'a  Afagazine  for  October. 


three  years  of  suspension,  and  a  total  loss  of  six  mocths'  pay  ;  of 
twelve  cases  where  ships  were  lost  apparently  through  the  fault 
of  line  officers,  seven  cases  were  never  brought  to  trial,  and  in 
four  cases  the  suspensions  aggregated  9^  years,  or  an  average  n^ 
only  14i  months  for  each  officer  implicated,  all  suspended  officer^ 
l)eing  paidfrom  three-fourths  to  full  pay  during  the  periods  of  theii 
punishments,  while  in  the  twelfth  case  the  commander  was  dis 
missed  from  the  service,  as  it  was  shown  that  he  was  intoxicateil 
at  the  time  his  vessel  was  lost;  in  six  cases  of  vessels  aground,  foui 
were  never  tried  and  the  other  two  resulted  in  nine  and  ter: 
months'  suspensions  respectively  for  the  captains  ;  a  serious  dam- 
age to  a  ship  in  docking  was  punished  by  six  months'  suspension 
of  a  line  officer;  drunkenness  on  duty,  two  months' suspension.  In 
all  of  these  cases  the  parties  were  in   the   pay  of  the  government 
during  the  suspension,  often  under  full   pay,  except  where  we 
have  noticed  to  the  contrary.      But  a  past  assistant  engineer  ii 
year  or  more  ago  was  tried  for  being  absent   without   leave  whili- 
his  ship  was  tied   to  the  wharf  of  a  navy  yard  and  he  was  sen - 
tenced   to  one  year's  suspension  on   furlough   pay  (one-half  of 
"  waiting  orders"  pay)  and  to  lose  all  promotions  m  that  period, 
which  resulted  in  his  losing  ten  numbers  on  the  list  in  his  grade. 
Other  cases  of  etjual  discrimination  could  be  cited.     Admirals  too 
honorable  to  toady  to  the  "  machine  *' and    secretaries  of  the 
navy  have  remonstrated  in  vain  at  the  inadequacy  of  the  punish- 
ments meted  out  to  line  officers  and  have  set  aside  as  perversion^ 
of  justice  many  of  the  sentences  against   engineers.      The  daily 
papers  recorded  such  a  case  only  last  morth.   Any  intelligent  i»>  r 
son  can  realize  that  such   discrimination  between   line  and  staff 
officers  fosters  a  spirit  of  bitterness  between  officers  and   men 
alike,  and   that  the   unjust   treatment   of   engineers   in   courts- 
martial  and  in  all  matters  involving  authority  and  discipline  is 
resented  by  the  entire  engine  and  fire  room  force  of  enlisted  men. 
These  men  aee  often  badly  treated  themselves  by  the  deck  officers 
and  they   know   by  bitter  experience  their  own  officers  are  help- 
less and  that  they  can  turn  to  no  one  who  understands  them  and 
their  work. 

Shore  duties  also  furnish  several  good  illustrations  of  the  evil.s 
arising  from  this  lack  of  authority  in  the  engineers,  one  of  which 
is  found  in  the  inspection  of  steel  already  noted.  If  any  private 
concern  bought  hundreds  of  tons  of  steel  at  a  cost  of  |500  per  ton  it 
would  exercise  every  care  to  see  that  the  material  was  properly  in- 
spected .  but  the  armor  for  the  navy  is  inspected  by  line  officers  who 
certainly  cannot  be  expected  to  know  as  much  about  steel  as  the 
engineer.  How  was  it  possible  for  the  armor  frauds  of  several 
years  ago  to  V)e  perpetrated  upon  the  government  if  the  inspectors 
were  capable?  Why  were  these  frauds  bushed  up  'f  Would  they 
have  been  hushed  up  if  the  inspectors  had  been  engineer  officers? 
As  another  illustration,  turn  to  onr  navy-yards  and  arsenals. 
Here  we  find  these  great  building  and  repair  establishments  under 
the  control  of  line  officers  and  so  firmly  in  the  grip  of  military 
rule  as  to  make  the  time  required  and  the  cost  of  the  work  done 
by  them  much  greater  than  the  best  authorities  believe  would  l>e 
re<iuired  under  a  supervision  of  trained  engineers.  Would  any 
private  manufacturing  establishment  place  millions  of  capital 
and  a  working  force  whose  pay  roll  aggregates  many  tens  of 
thousands  per  month  under  the  control  of  men  not  trained  in 
engineering  or  of  engineers  with  limited  authority? 

Even  thr  design  of  our  ships  are  not  free  from  these  influences. 
Some  of  our  great  battleships  might  be  faster  than  they  are  if 
the  bureaus  of  steam  engineering  and  construction  could  get  an 
unprejudiced  hearing  for  thiMr  opinions.  The  electric  plants 
on  these  vessels  have  been  taken  from  the  control  of  the  engi- 
neers and  operated  by  the  line  until  they  break  down,  when  the 
former  are  sent  for  to  repiair  them.  These  plants  must  now  be 
located  to  suit  the  convenience  of  the  line  officers,  regardless  of 
whether  such  locations  are  the  best.  Nay,  more  :  the  steam  pip«' 
running  to  the  dynamo  engines  must  not  take  steam  from  any 
steam  main,  but  must  tap  the  boiler  itself.  An  extra  hole  must 
lie  made  in  the  boiler  and  a  hundred  feet  of  extra  steam  piping, 
more  or  less,  must  be  provided  to  give  to  the  electric  plant  of  the 
"line"  the  neces.sary  isolation  from  the  domain  of  the  engine- 
drivers!     The  naval  attaches  in  foreign  countries  are  maintained 


AND  RAILROAD  JOURNAL. 


299 


in  those  positions  chiefly  for  the  engineering  information  they 
can  pick  up  for  the  department  at  home.  Of  course  tliey  are 
eDRineers.  Nothing  of  the  kind.  They  are  line  officers  without 
training  for  such  duties.  The  country  no  doubt  will  be  amazed 
to  learn  that  the  education  of  these  line  officers,  preparing  them 
for  the  most  desirable  duty  of  naval  attache  abroad,  is  accom- 
plished in  10  or  14  days.  Previous  to  taking  their  departure  for 
Europe  to  perform  the  engineering  duties  required  of  a  naval 
attache,  they  receive  a  roving  commission  to  visit  the  largest 
engineering  establishments  in  this  country.  The  very  fact  tliat 
they  undertake  to  study  American  methods  in  10  or  14  days  shows 
their  absolute  incompetency  for  the  work.  The  only  advantage 
they  derive  from  this  tour  of  inspection  is  that  they  receive  eight 
cents  a  mile  while  making  a  pleasant  excursion  at  the  exiiense  of 
Uncle  Sam. 

It  was  through  one  of  these  brilliant  attaches  that  the  govern- 
ment spent  a  large  sum  for  the  purchase  of  plans  in  England  for 
the  CJiarleston.  In  a  discussion  before  the  Engineering  Congress 
at  the  World's  Fair,  Mr.  Mattice  gave  some  information  about 
these  plans  that  shows  how  competent  was  the  attache.  The  plans 
were  supposed  to  be  those  of  the  Kaniwa-Kan,  but  the  general 
plans  were  those  of  the  Etna,  and  the  details  were  of  the  Nanitca- 
K<tn  and  Giovanni  Bausan,  "and  there  were  one  or  two  of  a 
rather  chestnutty  flavor  that  would  not  fit  in  with  anything  else." 
The  Secretary  of  the  Navy  ordered  these  plans  to  be  followed 
closely,  and  as  a  result  costly  changes  had  to  be  made  as  the 
work  progressed,  and  the  vacuum  pumps  had  to  be  discarded 
and  new  ones  built  at  a  cost  to  the  government  of  $50,000.  An- 
other set  of  plans  purchased  in  England  were  not  quite  so  bad, 
but  many  changes  were  |made  in  them  by  the  bureaus  of  steam 
engineering  and  construction  before  the  Baltimore  was  built 
from  them. 

THE  OPPOSITION  OF  THE   "MACHINE."  '   •    ■-.     ■ '  ■ 

The  machine  fights  tooth  and  nail  the  proposition  to  improve 
the  number  and  status  of  the  engineers,  and  insists  that  any  in- 
creased authority  given  them  will  demoralize  the  service.  They 
charge  the  engineers  with  a  desire  to  get  everything  in  their 
power.  As  this  article  is  in  course  of  preparation,  there  conies 
to  our  desk  a  copy  of  the  Army  and  Navy  Journal  for  Oct.  3, 
containing  an  article  written  by  a  line  officer.  In  this  article 
lie  says  :  "The  engineer  feels  that  since  modern  vessels  depend  en- 
tirely upon  steam  for  ability  to  use  their  guns,  and  since  engines 
depend  on  trained  knowledge,  and  since  he  must  undergo  danger 
without  the  line  officer's  privilege  of  striking  back,  hf  should  have 
the  be^t  of  everything.  It  is  suggested  that  the  naval  engineer  is 
on  a  plane  with  the  scientific  army  engineer,  and  it  is  proposed 
to  make  the  naval  engineer  tlie  leading  officer  of  the  navy.  They 
forget  that  their  basis  is  engine-drivers."  The  italics  are  ours. 
The  supposed  claims  they  emphasize  are  fictitious  and  false.  The 
engineer  does  not  ask  for  the  command  of  vessels,  but  he  does 
believe  that  the  good  of  the  service  and  his  own  honor  alike  de- 
mand that  he  be  under  the  authority  of  the  commandmg  officer 
of  the  vessel  and  not  at  the  beck  and  call  of  every  officer  of  the 
deck,  even  an  ensign.  He  does  believe  that  the  good  of  his  branch 
of  the  service  demands  that  his  present  "  ralative  rank,"'  which 
is  title  without  authority,  be  changed  to  a  positive  rank  by  which 
his  titles  will  mean  something.  He  does  believe  that  the  decep- 
tion now  practised  upon  the  people  of  the  nation,  by  which  en- 
gineer officers  appear  in  civil  life  and  on  state  occasions  with  the 
honors  of  their  titles,  but  on  board  ship  are  stripped  of  it  all.  is  a 
farce  that  endangers  discipline  and  engenders  discontent  and 
strife  among  the  entire  crew. 

But  the  line  officer  we  have  quoted  above  is  really  anxious 
about  the  engineer.  Hear  him  agam  :  "  The  engineers  want  too 
much,  but  that  is  no  reason  why  they  should  not  have  justice. 
Let  ««  do  ji«f jce."  Need  we  go  any  further  for  evidences  of  a 
clique?  Has  it  come  to  this  that  the  line  officers  announce  to 
this  nation  that  through  the  line,  if  at  all,  justice  is  to  be  meted 
out  to  the  engineers  ?  We  admit  that  proposed  changes  in  the 
navy  Affecting  the  authority  of  officers  might  properly  originate 
witlvthe  liile  in  which  the  right  of  supreme  command  is  vested, 
but   there  is  little  hope  that  they  will.     We  quote  again  :  *'  The 


line  is  the  corps  of  command,  and  must  he.  Nothing  the  en- 
gineers may  do  can  alter  that.  .  .  .  When  the  engineers 
recognize  that  command  is  essential  and  must  go  to  the  line, 
then  it  will  be  possible  to  institute  a  new  plan  that  will  give  them 
justice.  If  ihey  can  once  see  that  the  corpx  of  command  is  the 
navy,  a  reform  can  be  made  that  will  give  them  a  share  of  the 
honors  of  war.  I  suspect  that  the  real  bitterness  of  the  engineer's 
fight  has  lain  in  the  feeling  that  he  belonged  to  a  body  of  men 
who  are  expected  to  do  the  dirty  work,  accept  danger  in  the  dark 
and  get  none  of  the  credit  of  success." 

The  corps  of  command  is  the  navy!  This  is  on  a  par  with  the 
insolence  of  the  line  officer  who  told  an  engineer  that  he  (the  en- 
gineer) was  iM  the  navy  but  not  of  the  navy.  Tl>e  engineers,  a 
body  of  men  who  are  "'expected  to  do  the  dirty  work,  accept 
danger  in  the  dark  and  get  none  of  the  credit  of  success"?  Who 
expects  them  to  do  this?  The  line  officers  may,  but  does  the  na- 
tion? The  real  bitterness  of  the  engineers'  fight  has  lain  in  the 
fact  that  he  knew  the  nation  thought  he  was  getting  his  due 
credit,  whereas  it  was  being- systematically  withheld  from  him. 
But  the  last  ((notation  relieves  us  of  the  necessity  of  proving  that 
engineers  are  unjustly  treated  under  the  present  order  of  things, 
for  this  line  officer  expressly  admits  that  they  are. 

HOW  A  NAVAL  RESERVE  CAN   BE  OBTAINED.  i.",.-  •.  • 

Then  both  justice  and  the  immediate  needs  of  the  service  make 
it  imperative  that  the  engineer  corps  be  increased  in  numbers 
and  that  the  engineers  be  given  rank  equal  to  their  confreres 
in  the  line  and  an  authority  that  will  make  that  rank  re- 
spected. But  another  and  an  equally  good  reason  exists  for  raising 
the  status  of  the  engineer.  If  the  number  of  engineers  is  to  be  in- 
creased and  an  adequate  reserve  is  ever  to  be  provided  for  the 
time  of  war,  inducements  must  be  offered  to  get  men  for  the  ser- 
vice. They  will  not  enter  it  in  sufficient  numbers  under  the  pres- 
ent conditions.  The  engineers  already  in  the  navy  would  resign 
from  It  with  little  delay,  did  not  loyalty  to  their  country  and  the 
hope  of  finally  receiving  justice  from  her  hand  keep  them  in  her 
service.  Even  as  it  is  resignations  have  been  numerous,  and  the 
number  of  engineers  graduating  annually  frcn  the  naval  academy 
is  not  sufficient  to  balance  the  loss  from  breakdowns,  deaths 
and  other  causes.  If  honorable  positions  in  the  navy  are  with  in 
the  reach  of  graduates  of  our  technical  schools  and  colleges,  many 
will  avail  themselves  of  the  opportuEity — but  not  until  the  en- 
gineer is  accorded  justice.  And  if  war  should  ever  come,  ex- 
naval  engineers  and  others  in  private  life  will  not  off<-r  their 
services  to  their  country — where  such  services  involve  a  degrada- 
tion. It  may  be  argued  that  loyalty  should  bring  the  en- 
gineers into  their  country's  service  in  time  of  dire  need,  regardless 
of  questions  of  rank  and  title.  It  should  not  be  forgotten,  how- 
ever, tliat  the  greatest  of  patriots  are  always  the  manliest  of  men. 
and  that  a  nation  which  wants  the  services  of  noble  men  in  time 
of  war  should  not  neglect  the  present  opportunity  to  make  that 
service  an  honorable  one. 

The  engineering  profession  of  the  United  States  have  pointed 
out  the  naval  weakness  to  Congress  and  the  people,  but  they  have 
done  more  than  that — they  have  shown  what  remedies  should  be 
applied.  The  Wilson-Squire  bill,  already  mentioned,  introduced 
in  the  House  by  the  Hon.  Francis  H.  Wilson,  of  Brooklyn.  N.  Y.. 
should  be  the  basis  for  all  naval  legislation  enacted  for  the  per- 
sonnel. If  the  engineering  profession  will  continue  to  display  its 
interest  in  this  bill.  Congress  can  be  iLade  to  realize  the  crippled 
condition  of  the  navy,  and  the  bill  thus  become  a  law . 


TEsrnro  oabt-iroh  cak  weeelb. 


In  one  of  the  earlier  articles  on  the  Altoona  shops,  which  ap- 
l>eared  in  these  pages,  an  account  was  given  of  a  method  of 
testing  car  wheels  by  pouring  molten  cast-iron  around  the  treads, 
the  wheels  being  laid  in  the  mold  with  their  backs  or  flanges 
down.  As  was  then  described,  a  sand  mold  is  made  around  the 
tread  of  the  wheel  which  leaves  a  space  of  about  "^  inches  wide 
between  the  sand  and  the  tread.  Melted  iron  is  then  poured 
into  this  space.  Most  of  the  wheels  that  have  been  tested  in  this 
way,  it  was  found,  broke  or  cracked  in  from  2.")  seconds  to  I4 
minutes  from  the  time  the  metal  was  poured.  The  inference 
from  this  was  that  if  wheels  are  broken  by  heating  them   in  this 
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way  they  will  also  be  broken  by  the  beatinK  action^f   brake- 
shueM  when  these  are  applied,  esjiecially  at  high  speeu^ 

U  may  he  said  here,  incidentaUy,  that  mankind  may  be  roughly 
divided  into  two  claasee,  one  composed  of  people  disposed  to  en- 
tertain new  ideas,  and  the  other  of  those  who  are  not,  many  of 
whom  have  a  positive  disinclination  to  give  consideration  to  any 
subject,  or  credence  to  any  facts,  or  accept  any  process  of  reason- 
ing, of  a  kind  with  which  thev  are  not  fami'iar.  Many  such 
people,  too,  are  bom  objectors,  and  are  possessed  of  a  wonderful 
capacity  for  finding  reasons  why  things  are  not  so.  They  are 
like  the  lawyer  who  was  consulted  in  that  well-known  case  of  the 
prisoner  who  was  incarcerated  for  a  certain  offense,  and  who  was 
told  by  his  legal  adviser  that  a  person  could  not  be  put  in  jail  for 
the  act  of  which  the  prisoner  bad  been  guilty.  '"  But  1  am  locked 
up,"  the  client  pleaded,  but  that  fact  would  not  change  the  opinion 
of  the  lawyer. 

With  the  class  of  people  referred  to  facts  have  no  more  weight 
than  the  lawyer  was  willing  to  assign  to  the  curtailment  of  his 
client's  liberty.  It  is  in  vain,  in  arguing  with  such  people,  to 
bring  incontrovertible  evidence  to  establish  certain  facts.  They 
are  deficient  in  the  capacity  of  l)elieving,  which  the  Scriptures 
teach  is  a  means  of  salvation  and  assure  us  that  neither  would 
^*llch  people  believe  although  one  rose  from  the  dead. 

This  digression  was  suggested  by  the  way  in  wtiich  the  account 
of  the  thermal  tests  of  wheels  at  Altoona,  which  was  published  in 
tlivsd  pages  Fome  months  ago.  was  received  by  .tome  of  the  readers 
of  the  Americ  A.N  Enoineer,  Car  BiiLDEB  and  Railroad  Jocb- 
XAI..  One  correspondent  said  the  test  was  '•  sensational." 
Others  said  it  was  not  new  and  some  of  the  wheel-makers 
thought  it  was  not  fair.  All  admitted  that  car-wheels  are  often 
heated  by  the  application  of  brakes,  but  then  they  say  they  do 
not  get  "so  very  hot,"  or  they  are  not  heated  so  quickly  by  the 
brakeshoes  as  they  are  by  the  melted  iron  poured  around  them. 
Now  as  a  matter  of  fact  no  one  knows  with  any  degree  of  cer- 
tainity  how  hot  a  wheel  gets  when  brakes  are  applied  on  a  car. 
One  case  is  reported  of  a  wheel,  broken  in  service,  which  was  so 
hot  an  hour  after  the  accident  that  it  could  not  be  touched  with- 
out burning  the  toucher.  ImaginatioB  only  can  infer  bow  hot  it 
was  when  broken.  As  a  matter  of  fact  wheels  are  not  "very  hot" 
when  they  break  under  a  thermal  test.  They  often  crack  within 
:• »  seconds  or  less  time  after  the  fpouring  of  the  metal.  Not  a 
very  high  degree  of  heat  can  be  transferred  to  a  wheel  in  that 
time.  Who  knows  how  <|uickly  or  to  what  degree  a  wheel  will 
!«  heated  if  an  "emergency"  application  of  the  brakes  is  made 
when  running  at  the  rate  of  60  or  70  miles  per  hour? 

Another  resource  of  the  doubters  is  that  any  innovation  in 
their  experience  or  practice  is  not  new.  Even  if  it  is  not,  the 
vtility  of  it  is  not  affected  thereby.  Would  a  reasonable  human 
lieing  object  to  using  any  useful  information,  even  if  it  was  ex- 
humed from  the  catacoml«,  or  dug  up  from  the  foundations  of 
the  pyramids,  and  was  as  old  as  Egyptian  civilization.  Wisdom 
and  knowledge  don't  deteriorate  by  age  if  they  are  really  either 
wise  or  true. 

Some  of  our  readers  who  are  inclined  to  duhioaity—it  there  is 
such  a  word— say  that  the  thermal  test  is  not  a  practically  fair 
one.  and  is  calculated  to  unduly  alarm  the  traveling  public. 
Nevertheless,  the  Pennsylvania  Railroad  oflScials  at  Altoona  have 
Iteen  developing  the  test,  and  have  reached  the  conclusion  that  in 
specifications  for  wheels  which  they  buy  that  a  certain  number  in 
each  lot  received  shall  be  subjected  to  a  test  of  this  kind,  and  if 
they  do  not  stand  it  all  are  to  be  condemned.  An  extensive  series 
of  investigation.^  were  made  before  this  conclusion  was  reached. 
More  than  200  wheels  were  tested,  of  which  a  large  proportion- 
about  nine-tenths— were  broken  or  cracked.  The  fractures  were 
very  curious.  In  a  large  number  they  occurred  just  inside  of  the 
rim  and  extended  circumferentially  for  a  distance  varying  from 
a  fifth  to  a  third  of  the  way  around.  In  some  cases  the  wheel 
was  merely  cracked,  the  fracture  not  extending  through  the  rim, 
but  in  others  the  rim  was  broken  radially  to  the  circumferential 
crack,  and  a  piece  was  entirely  detached  from  the  liody  of  the 
wheel.  In  others  the  break  would  be  on  a  line  approximating  to 
a  chord  drawn  to  the  periphery  of  the  rim  or  tread.  Another  form 


of  break  was  on  a  circumferential  line,  about  half  way  between 
the  hub  and  rim,  or  where  the  double  plates  join  the  single  one 
outside  of  them.  (Nearly  all  the  wheels  tested  were  of  the 
Washburn,  so  called,  double  plate  pattern.)  These  cracks  also 
extended  from  a  fifth  to  a  third  of  the  way  around,  and  were 
sometimes  confined  to  a  circumferential  line  and  in  others  would 
extend  radially  from  one  or  both  ends  out  to  or  through  the  rim. 
In  some  instances  these  fractures  were  mere  cracks,  while  in 
others  a  piece  was  bodily  detached  from  the  wheel.  Often  the 
break  occurred  before  the  molten  iron  had  solidified,  and  with 
such  violence  that  it  was  scattered  out  of  the  mold  in  a  way  that 
was  dangerous  to  the  bystanders.  Another  curious  phenome- 
non was  the  fact  that  often  a  secondary  fraction  would  occur 
after  the  first  one  and  on  the  opposite  side  of  the  wheel.  The 
two  would  not  always  occur  at  the  same  part  of  the  wheel  section 
nor  in  the  same  form.  Some  or  all  of  the  brackets  or  ribs  were 
broken  in  nearly  or  quite  all  the  tests  even  when  the  plates  were 
not  fractured.  Mr.  McLean,  the  superintendent  of  the  foundry, 
who  made  these  tests,  obtained  five  double-plate  wheels  of 
the  old  pattern  made  by  the  Lobdell  Company  in  Wilming- 
ton, Del.  What  is  called  the  Washburn  double-plate  wheel, 
which  is  the  pattern  now  in  general  use.  has  not  in  reality 
double  plates,  as  the  two  plates  extend  only  about  half  way  from 
the  hub  toward  the  rim,  and  there  thev  unite  in  one  plate 
which  extends  to  the  rim.  The  Lobdell  however,  has  two  full 
plates,  which  extend  all  the  way  from  the  hub  to  the  rim  with 
a  space  of  from  about  4  to  6  inches  in  width  between  them. 
The  plates  ar"  slightly  curved.  None  of  these  wheels  broke  into 
pieces  ;  several  of  the  outside  plates  developed  short  circumferen- 
tial cracks,  which  did  not  destroy  the  integrity  or  the  wholeness 
of  the  wheel,  and  it  was  only  the  outside  plate  which  was  frac- 
tured. Altogether  they  stood  better  than  any  other  form  that 
was  subjected  to  the  test.  It  would  be  curious  if  it  should  lie 
found  advisable  to  revert  to  this  old  pattern  of  wheel,  which  was 
abandoned  twenty-five  years  ago  or  more — or  to  something  similar 
to  it.  This  form  is  to  be  subjected  to  a  thorough  series  of  tests  to 
ascertain  what  its  real  merits  are. 

Another  fact  which  was  ascertained  was  that  wheels  which  had 
been  in  service,  or  second-hand  wheels,  did  not  stand  the  test  as 
well  as  new  ones.  This  is  contrary  to  Mr.  Outerbridge's  theory 
that  cast  iron  grows  stronger  if  subjected  to  frequent  concussions. 
Of  course  it  may  be  that  the  endurance  of  these  double-plate 
wheels  was  due  to  the  quality  of  the  metal  in  them.  It  is  in- 
tended in  the  investigation  which  will  be  made  to  ascertain  how 
they  will  act  if  made  of  the  same  material  as  the  wheels  which 
fail.  Altogether  the  Altoona  wheels  have  stood  the  tests  better 
than  any  others,  excepting  the  double-|)late  Lobdell  pattern. 
Some  of  the  Altoona  w^heels  were  broken,  but  many  of  them 
stood  the  test  witliout  fracture.  It  is  proposed  hereafter  to  take 
three  wheels  from  every  hundred,  and  subject  one  to  a  drop 
test  and  two  to  a  thermal  test  by  making  a  mould  \i  inches  wide 
around  the  tread  and  then  pouring  iron  into  it,  these  wheels  to 
stand  two  minutes  without  breaking.  The  time  and  the  space 
may  possibly  be  modified  if  experience  shows  that  it  is  essential. 
The  adoption  of  these  requirements  is  quite  certain  to  lead  to 
etforu  on  the  part  of  wheel-makers  to  devise  forms  which  will  re- 
sist thermal  strains  more  successfully  than  the  so-called  double- 
plate  Washburn  pattern  will  or  does.  It  may  be  added  that 
although  nearly  all  the  wheels  tested  were  of  that  pattern, 
their  forms,  and  especially  that  of  the  sets  or  brackets,  varied 
considerably.  The  forms  of  this  pattern  of  wheel  which  were 
tested  seemed  to  have  little  influence  iu  their  capacity  to  resist 
the  expansion  of  their  treads  by  heat.  As  was  pointed  out  in 
these  pages  i>efore,  the  strain  required  to  fracture  a  wheel,  even  ! 
if  made  of  poor  material,  must  be  enormous.  The  area  of  the 
fractured  section  was  often  as  much  88  3.)  square  inches.  The  . 
force  required  to  pull  this  asunder  can  readily  be  calculated. 
The  new  requirement  of  the  Pennsylvania  Railroad  is  likely 
to  mark  a  new  era  in  the  manufacture  of  cast-iron  wheels  and 
must  lead  the  makers  either  to  use  better  material  in  them  or 
devise  new  forms  which  will  resist  the  new  test,  even  if  made 
of  inferior  iron. 
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Progressive  railroad  officials,  particularly  those  who  are  in  a 
position  to  feel  keenly  the  competition  of  the  electric  motor  in  sub- 
urban traffic,  are  fully  alive  to  the  progress  and  improvements  in 
electric-power  installations,  and  will  not  be  slow  to  utilize  this 
modern  method  of  power  transmission — for  that  is  all  that  elec- 
tricity is  in  its  present  uses  in  power  plants — when  it  is  possible 
lo  effect  a  saving  by  so  doing,  but  we  think  few  of  them 
will  join  wUh  the  author  of  the  paper  on  the  "  Motive  Power  of 
the  Future,"  read  before  the  recent  meeting  of  the  American  So- 
ciety of  Railroad  Superintendents,  when  that  writer  says:  "  We 
have  arrived  at  a  very  interesting  point  in  the  evolution  of  rail- 
way motive  power,  a  point  of  transition  from  old  methods  to  new 
ones,  a  point  from  which  it  seems  possible  to  almost  certainly 
predict  the  entire  change  from  steam  to  a  more  economical 
motive  aeent.  .  .  .  Unless,  then,  we  make  the  assumption 
that  we  have  reached  the  end  of  progressive  development,  we 
must  admit  the  very  great  probability  of  the  entire  supersession 
of  steam  by  electricity  as  a  motive  power  on  our  railways, 
not  only  in  suburban  and  interurban  traffic,  but  in 
cross-country  traffic  also.  Primarily,  such  change  will  take 
place  because  the  perfection  of  economy  has  probably 
already  been  reached  with  regard  to  the  application  of  steam ." 
Nor  do  we  think  that  those  who  are  most  directly  concerned  in 
the  economical  operation  of  the  locomotive  will  agree  with  the 
opinion  that  the  limit  of  possible  economy  has  been  reached  in 
present  practice.  For  some  years  past  the  economies  sought  in 
locomotive  design  have  chiefly  been  those  obtainable  by  a  reduc- 
tion of  the  total  train  expenses,  rather  than  in  the  economy  of  the 
locomotive  itself.  As  a  result  we  have  larger  locomotives, 
heavier  trains,  engines  that  stay  out  of  the  shop  longer— or  make 
a  greater  mileage  between  shoppings — in  fact,  anything  and 
everything  in  design  and  m<>thod  of  operation  that  will  give  the 
best  net  result  on  the  capital  invested  and  which  will  cut  down 
the  expenses  per  ton-mile.  When  all  that  can  be  has  been 
achieved  in  this  direction  attention  must  then  be  given  to  the 
performance  of  the  locomotive  as  a  machine  in  itself  to  reduce  to 
the  lowest  limits  its  coal  consumption  for  a  given  duty  ;  then, 
and  not  until  then,  will  the  1  comotive  reach  its  highest  effi- 
ciency.  The  electric  locomotive  has  made  rapid  strides  in  the 
last  few  years,  but  its  best  informed  friends  admit  that  under 
the  present  conditions  it  cannot  compete  with  the  steam 
locomotive  for  cross-country  traffic.  It  is  believed  by  many, 
however,  that  the  developments  in  electricity  in  the  near 
future  will  be  of  such  a  radical  character  that  the  cost  of 
l>ower  in  this  form  will  be  greatly  reduced.  If  such  a  sweep- 
ing reduction  in  cost  is  effected  there  is  hardly  any  question 
but  that  the  steam  locomotive  will  be  left  behind  in  the  race,  v 
The  economies  which  it  is  possible  to  effect  in  the  operation 
of  our  much-respected  friend,  the  steam  engine,  are  ' 
considerable,  but  they  are  not  extensive  enongh  to  be  entitled  to 
the  term  "sweeping."  On  the  other  hand  the  radical  or  sweeping 
changes  in  electric  motive  power  necessary  to  permit  it  to  take 
the  place  of  the  steam  locomotive  have  not  yet  been  made,  nor  is 
it  clear  that  the;^  are  actually  forthcoming.  Many  are  deceived 
by  the  comparative  youthfulness  of  electrical  science  into  the  be- 
lief that  our  knowledge  of  electricity  is  very  incomplete  and  that 
remarkable  developments  may  be  expected  at  any  time  and  from 
almost  any  direction.  This  is  far  from  the  truth.  The  dig-,, 
coveries  in  electricity  came  to  a  world  of  science  capable  of  " 
grasping  their  importance  at  once,  and  of  pushing  forward  the 
work  of  investigation;  they  also  came  to  an  industrial  world 
equipped  with  the  knowledge  and  tools  necessary  for  the  con- 
struction of  the  new  machinery,  and  the  engineering  ability  to 
adapt  this  machinery  to  the  wants  of  mankind.  The  result  has 
been  the  development  of  electrical  science  and  electrical  indus- 
tries with  astonishing  rapidity,  until  to-day  they  compare  with 
many  older  sciences  and  industries  in  completeness.  For  these 
reasons  it  does  not  appear  that  there  is,  after  all,  so  much  to  be 
expected  from  the  further  developments  in  electrical  engineering. 

Since  the  above  was  written,  Dr.  Chas.  E.  Emery  has[presented 


.  an  excellent  pajier  before  the  American  Society  of  Electrical 
■  Engineers,  in  which  he  compares  the  present  cost  of  operating  a 
heavy  trunk  line  with  the  expense  of  the  same  service  by 
electricity.  He  shows  that  the  fuel  bill  is  only  ten  per  cent,  ©f 
the  total  expense  of  operation  so  that  a  performance  at  the  central 
station  of  one  horse-power  for  only  two  pounds  of  coal  will 
result  in  a  saving  in  operation  of  only  6..56  per  cent,  of  the 
total  expense  after  deducting  the  losses  of  transmission,  etc.  He 
concludes  that  there  would  be  no  saving  in  labor,  none  in  repairs, 
and  none  in  track  maintenance.  Furthermore,  he  shows  that  the 
great  cost  of  the  electric  equipment  will  ^increase  the 
fixed  charges  to  such  an  extent  that  with  money 
at  a  per  cent.  interest,  the  traffic  income  must  be 
increased  131  per  cent,  to  pay  these  charges.  He  argues  that  the 
use  of  electricity  in  suburban  travel  increases  the  business  of  the 
road  for  reasons  which  are  already  familiar  to  our  readers, 
but  he  also  points  out  that  in  long-distance  traffic  an  increase  of 
traffic  due  to  the  electric  power  cannot  be  expected.  Others  sup- 
ported these  views  in  the  discussion  and  we  may  safely  conclude 
that  the  electricians  who  best  understand  the  traffic  of  steam 
roads  are  the  least  hopeful  of  the  immediate  use  of  electricity  in 
that  service.  We  shall  again  refer  to  Mr.  Emery's  pa|>er  and 
the  discussion  on  it  next  month. 


A  New  Naphtha  Engine. 

This  engine,  shown  in  the  perspective  in  the  accompanying  en- 
graving,  presents  some  entirety  new  features  in  a  boat  engine, 
which  render  it  especially  desirable  as  a  motive  power  for  small 
boats  and  launches.    It  is  built  by  Chas.  P.  Willard  &  Ckimpany,  of 
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Chicago,  which  company  owns  the  patents  covering  the  special  fea- 
tures. 

Heretofore,  we  believe,  all  naphtha  launches  have  required  the 
presence  of  a  flame  burning  in  the  generator  while  it  was  in  opera- 
tion, t:0  vaporize  the  naphtha,  and  also  required  the  presence  of 
several  gallons  of  naphtha  in  the  boat  at  all  times.  By  the  entirely 
different  system  upon  which  this  engine  operates,  there  is  no  fire  in 
the  boat  whatever. 

The  engine  is  of  the  ordinary  trunk  piston  type  and  the  valve 
mecbaniam  is  of  the  simplest  kind,  consistinK  of  a  single  eccentric 
working  a  lever  operating  t  wo  cams.  There  are  no  gears  whatever. 
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When  the  enfrine  is  first  started  naphtha  is  vaporized  to  obtain  an 
explosive  mixture  for  the  cylinder,  but  after  a  few  niinutex  Ibe 
engine  is  supplied  with  gas  from  a  patented  generator,  which  is 
not  shown  in  the  illuBtration.  From  this  generator  the  gas  enters 
the  base  of  the  engine  at  a  point  opposite  the  hole  seen  in  the  en- 
graving. Through  this  hole  air  is  admitted  to  the  base,  and  the 
mixture,  being  slightly  compressed  by  the  downward  stroke  of  the 
Diston,  passes  through  a  throttle  valve  into  the  cylinder,  where, 
after  further  compression,  it  is  ignited  by  an  electric  spark. 

One  of  the  valuable  features  of  the  engine  is  its  ability  to  use  the 
lowest  and  cheapest  grades  of  naphtha  and  gasoline  on  the  market. 
There  in  alsto  no  flame  in  the  boat  outside  of  the  engine  cylinder. 
The  engine  can  be  operated  at  all  speeds  and  in  either  direction. 
The  amount  of  naphtha  which  is  needed  on  the  boat  at  any  one  time 
is  much  less  than  where  it  is  used  both  as  fuel  and  as  a  working 
vapor,  and,  as  already  stated,  the  oil  can  be  of  a  low  grade,  say  a  57- 
degree  naphtha. 

The  builders, Chas.  I'.  Willard  &  Company, are  located  at  11*7  South 
Cunal  street,  Chicago,  ani  will  be  pleased  to  furnish  additional  in- 
formation. The  engines  are  sold  complete,  ready  to  put  into  a  boat. 


means  of  a  socket  wrench  on  its  spindle,  the  jaws  are  set  out 
against  the  cylinder  walls.  A  two-inch  hole  through  the  center 
of  the  spider  is  for  the  insertion  of  a  turned  bar  or  arbor  which 
is  thus  held  exactly  central  in  the  cylinder,  and  by  which  the 
guides  are  lined  up. 

It  will  be  seen  that  the  mechani.sai  does  away  with  the  labor  of 
adjusting  a  line  or  arbor  to  a  central  position  in  the  cylinder. 
All  that  is  necessary  is  to  place  the  spiders  in  position,  set  out  the 
jaws  simultaneously  and  then  insert  the  arbor.  The  latter  is  then 
located  centrally  and  with  greater  accuracy  than  is  ordinarily  ob- 
tained. 

The  larger  of  the  two  devices  shown  is  28  inches  in  diameter 
and  will  fit  cylinders  from  28  to  31  inches  in  diameter.  The 
smaller  one  is  suitable  for  cylinders  from  19  to  22  inches  m  diam- 
eter. As  each  pattern  can  be  given  a  range  of  at  least  three 
inches,  two  sizes  would  sufHce  for  the  average  railroad  shop. 

The  device  has  been  praised  so  highly  by  those  who  have  seen 
it  that  the  company  will  add  it  to  its  line  of  manufactured  prod- 


A  Device  for  Centering  Cylinders. -Made  by  Pederick  &  Ayer  Co.,  Philadelphia. 


or  lH>ats  complete  and  ready  for  operation  will  be  furnished  by  the 
mauufacturers. 


A  Device  for  Centering  Cylinders. 

Those  who  have  much  to  do  with  the  erecting  of  locomotives 
or  with  repairing  them  will  appreciate  the  neat  device  for  lining 
up  cylinders  and  guides  which  we  show  herewith.  It  is  the  idea 
of  Mr.  Petlrick.  of  the  Pedrick  &  Ayer  Company,  of  Philadelphia, 
and  was  made  by  him  in  response  to  a  request  for  something  of 
the  kind  for  use  in  the  erecting  shop  of  the  new  locomotive 
works  in  Russia.  It  consists  of  a  cast-iron  spider  or  frame  pro- 
vided with  three  steel  "jaws"  operated  in  unison  similar  to  the 
j  iws  of  a  universal  chuck.  Two  pairs  of  spiders  were  made  for 
the  Russian  locomotive  works,  one  set  for  the  high-pressure  and 
the  other  for  the  low-pressure  cylinders  of  compound  locomo- 
motives.     They  are  both  shown  in  our  engraving. 

The  steel  jaws  are  neatly  fitted  into  radial  channels  planed  in 
the  spider  and  are  J  by  IJ  inches  in  section.  Their  ends  are  en- 
larged to  give  a  bearing  face  2  by  1i  inches  by  an  L-shaped  ex- 
tension of  the  jaws.  On  the  face  of  these  jaws  rack  teeth  are 
cut  to  engage  a  spiral  cut  on  the  back  of  the  large  ring  gear  seen 
in  the^engraving.  The  jaws  are  held  in  place  by  plates  which 
cover  them  and  exteud  across  the  gear  also.  A  small  pinion 
held  in  the   spider    frame  meshes   into  the    large  gear   and,  by 


uets  and  is  prepared  to  furnish  it  in  any  size  required.   The  work- 
manship is  of  the  best. 


Norfolk  &  Western  Engine  Board. 

In  the  latest  number  of  the  proceedings  of  the  Southern  and 
Southwestern  Railway  Club  we  find  an  article  describing  the  en- 
gine Iwards  of  the  Norfolk  &  Western  road,  by  R.  P.  C.  Sander- 
son. These  boards  are  believed  to  fulfill  all  requirements  and  are 
easily  and  cheaply  made.  Referring  to  the  engraving  it  will  be 
noticed  that  the  engine  board  itself  consists  of  a  plain  pine  «>r 
poplar  board  (shown  in  section),  on  to  the  face  of  which  are  se- 
cured by  screws  a  succession  of  horizontal  thin  metal  strips 
(brass,  Russia  iron,  or  something  similar).  The  shape  of  these 
metal  strips  is  shown  by  the  drawing,  and  when  in  place  they 
form  a  succession  of  horizontal  grooves.  The  headings,  names  of 
divisions  and  shops  are  indicated  by  cardboard  labels,  slipped 
into  the  label  holders,  which  are  simply  hung  on  the  metal  strips 
at  convenient  positions,  and  can  be  changed  ad  libitum  to  suit 
changing  conditions,  by  shifting  them  about,  taking  them  off,  or 
changing  the  cards  in  the  label  holders.  The  label  holders  for 
the  names  of  divisions  are  1^  by  6  inches  and  a  sample  on/ is 
shown.     The  shop  tjigs  are  3|  inches  by  5  inches.  ^ 

The  engines  are  represented  by  tags  of  a  peculiar  form,  as 
shown  by  the  drawing.    The  lag  is  made  of  a  sheet  of  tin,  of  the 
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Details  of  Norfolk  &  Western  Engine  Board, 
shape  shown,  which  has  a  small  piece  of  brass  wire  soldered  to  it 
to  farm  a  center  for  the  cardboard  dial.  The  dial  is  also  shown 
separately,  and  the  printing  on  it  can  be  varied  to  suit  the  differ- 
ent requirements.  In  the  case  of  the  dials  shown  the  marking 
has  the  following  meaning  : 

1.  Repairs  required — No.  1 — which  means  general  rebuilding. 

2.  "  "  "  2 — which  means  new  firebox  and  gen- 
eral overhauling. 

3.  Repairs  required — No.  3— which  means  general  overhauling, 
with  heavy  renewals  of  worn-out  parts. 

4.  Repairs  required — No.  4 — which  means  light  general  over- 
hauling. 

."5.  Repairs  required  — No.  5 — which  means  light  repairs,  such  as 
can  be  done  in  four  or  five  days  without  removing  wheels. 

5.  Repairs  required — Special — which  means  such  as  broken 
frame,  broken  wheel,  -50  flues,  etc. 

W.  Repairs  required — Wrecked — only  used  in  case  of  heavy 
wreck  damage. 

G.  Means  in  good  or  fair  order,  in  condition  to  render  efficient 
service,  and  requiring  nothing  but  current  maintenance  and  run- 
ning repairs. 

After  the  tin  is  cut,  the  center  pin  soldered  on,  the  dial  is 
dropped  on  to  the  center  pin,  and  the  tag  folded  over  to  the  shape 
as  shown  on  the  drawing  of  the  completed  tag.  The  notch  or  gap 
in  the  tag  allows  one  of  the  figures  or  letters  mentioned  above  as 
indicating  the  condition  of  the  engine  to  show,  as  the  condition 
changes,  the  dial  can  be  quickly  rotated  so  as  to  show  the  letter 
or  figure  representing  the  changed  condition.  Above  the  notch 
or  gap  in  the  tag  is  painted  the  engine  number  and  the  class  letter 
or  mark.  Above  the  number  and  class  letter  is  a  little  pocket 
formed  when  folding  the  tin  which  is  used  to  hold  small  labels, 
either  to  represent  the  class  of  service  of  an  engine  in  service, 
such  as  passenger  (throujjJrtJt  local) ;  freight  (through  or  local); 
pushing  or  helping,  shiftibg,  maintenance  of  way,  extra  or  reserve, 
etc.  In  case  of  engine  out  of  service  in.the  shops,  a  smal^card  label, 
as  shown,  is  slipped  into  this  pocket  to  show  what  division  the 
engine  was  in  service  on  before  she  was  shopped. 

The  board  in  the  office  of  the  superintendent  of  motive  power  is 
3  feet  7  inches  deep  and  6  feet  wide,  and  gives  the  location,  service 
and  condition  of  all  engines  on  the  road.  In  the  offices  of  the 
various  master  mechanics  are  smaller  boards  of  similar  design , 
giving  records  for  their  divisions  only. 


Notes. 

The  East  River  Bridge  Commission  last  month  received  the 
formal  approval  of  the  bridge  plans  from  the  Secretary  of  War. 
They  also  entered  into  a  contract  with  F.  W.  Miller  for  the  borings 
necessary  for  the  New  York  anchorages,  the  price  beiog  iO  cents 
per  lineal  foot.  "  >:        '.  , 

A  motor  vehicle  race  took  place  last  week  between  Paris  and 
Marseilles  and  return.     The  distance  is  1,051  miles  and  the  first 


vehicle  to  arrive  was  the  Michelin  motor  cycle,  which  made  the 
trip  in  72  hours,  including  all  stops,  or  at  the  average  rate  of  14.6 
miles  per  hour. 

The  Pennsylvania  Railroad  considers  the  outlook  so  good  for 
business  after  election  that  it  has  ordered  all  idle  freight  cars  to 
be  put  in  readiness  for  use  on  short  notice.  In  August  the  num- 
ber of  cars  passing  through  the  Harrisburg  yards  is  given  as 
62,666;  in  September,  73,303,  and  October  figures  show  a  still 
greater  increase. 

The  first  of  the  three  torpedo  boats  which  the  Columbian  Iron 
Works,  of  Baltimore,  is  building  for  the  United  States  govern- 
ment, was  launched  on  October  1.  This  boat  is  160  feet  long  on 
the  water  line,  16  feet  beam,  and  138  tons  displacement.  The 
engines  are  triple  expansion  and  drive  twin  screws.  Their  horse- 
power is  to  be  2,000.    The  contract  calls  for  a  speed  of  241  knots. 

One  of  the  twin-screw  steel  ferryboats  for  use  on  the  Pennsyl- 
vania Railroad's  new  Twenty-third  street  ferry  across  the  Hudson 
was  launched  at  Cramp's  shipyard  on  Oct.  17.  The  boat  is  to  be 
called  the  Pittsburgh,  and  a  sister  ship,  being  built  by  Charles 
Hillman  &  Co.,  Philadelphia,  is  to  be  called  St.  Louis.  The  boaU 
have  been  described  in  these  columns.  The  chief  novelty  about 
them  is  the  use  of  twin  screws  at  each  end  of  the  boat,  or  four 
screws  in  all. 

The  Pacific  Coast  may  soon  have  a  new  and  regular  source  of 
fuel  supply.  An  American  bark  recently  arrived  at  San  Fran- 
cisco with  a  sample  cargo  of  coal  from  the  Tonquin  District  of 
China.  The  coal  beds  are  said  to  be  extensive,  and  it  is  ulso 
claimed  that  with  the  cheap  Chinese  lalwr  available  and  the 
present  tariff  rates,  the  coal  can  successfully  com{>ete  with  the 
other  fuels  in  the  market  on  the  Pacific  Coast,  providing  the 
quality  of  the  coal  is  satisfactory. 

In  a  paper  before  the  British  Association  Mr.  E.  W^.  Anderson 
relates  his  experience  for  eight  years  with  an  electric  traveling 
crane  and  a  steam  traveling  crane  working  side  by  side  in  a 
foundry.  The  electric  crane  has  one  motor,  geared  to  furnish 
power  for  all  three  motions  required,  and  is  of  20  tons  capacity. 
When  first  installed  there  was  a  prejudice  against  it,  but  now  it 
is  the  favorite  with  the  men.  The  repairs  to  the  electric  crane 
have  cost  less  than  in  the  case  of  the  steam  crane  and  in  many 
ways  the  former  has  proved  more  convenient. 

The  great  engineering  work  of  removing  the  obstruction  in  the 
Danube  River,  known  as  the  Iron  Gates,  between  All-Orsova  in 
Hungary  and  Gladova,  in  Servia,  has  been  accomplished  and 
the  river  opened  to  navigation  Sept.  27.  The  passage  of  the  Iron 
Gates  has  always  been  dangerous  and  much  of  the  time  wholly 
impracticable  to  vessels  drawing  5  feet  of  water,  because  of  th<i 
rocks  and  the  tapids  they  created.  Enormous  quantities  of  rock 
have  been  removed  and  the  river  thus  made  navigable  for  the 
largest  river  steamers  from  Vienna  to  the  Black  Sea.  It  is  said 
that  the  work  cost  nearly  $10,000,000. 

The  Steam  Engineering  Class  of  the  Young  Men's  ^Institute, 
222-224  Bowery,  New  York  City,  opened  its,  1S96-9:  session  on  the 
evening  of  Oct.  7,  1896,  and  will  continue  open  W'ednesday  and 
Friday  evenings  until  April  29, 1897.  The  class  is  in  charge  of 
Mr.  Wm.  H.  Weightman  as  usual.  Its  object  is  the  instruction 
of  all  employed  or  expecting  to  be  employed  in  the  practical  opera- 
tions of  engines,  boilers  and  machinery,  and  desirous  of  gaining  a 
knowledge  of  or  improving  themselves  in  the  theoretical  branches, 
rules  and  practice  of  steam  engine,  boiler  and  power  transmission 
calculations.  Those  desiring  to  avail  themselves  of  the  opportun- 
ity should  join  the  slass  at  once. 


In  the  Engineer  for  Oct.  9,  Mr.  Chas.  Rous- Marten  gives  some 
facts  about  the  longest  regular  run  without  stops  in  the  world. 
This  run  is  made  daily  on  the  Great  Western  Railroad  of  Eng- 
land, between  Paddiugton  and  Exeter,  and  is  194  miles  long.  The 
average  speed  according  to  schedule  is  51.7  miles  per  hour.  The 
train  usually  consists  of  six  cars  carried  on  trucks,  and  weighing 
140  long  tons  behind  the  engine.  The  engine  hauling  the  train  is 
a  19  by  24  with  one  pair  of  drivers  7  feet  8  inches  in  diameter,  and 
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a  fuur-wheeled  leading  truck.  The  steam  pressure  is  160  pounds, 
and  the  heating  surface  1,561  stjuare  feet.  The  grades  are  easy  and 
the  road  favorable  to  fast  running,  but  at  Bristol  the  train  passes 
around  a  loop  to  avoid  the  station  and  the  curves  in  the  track  at 
this  point  coni}>el  the  s))eed  to  be  kept  down  to  abouc  10  miles  per 
hour.    There  is  also  one  grade  of  1  in  81. 

The  lens  for  the  great  telescope  of  the  new  observatory  at 
Lake  Geneva,  Wis.,  has  l>een  completed  after  two  and  a  half 
years'  labor,  and  now  lies  at  the  workshop  of  Prof.  Alvin  Clark, 
in  Cambridge,  awaiting  the  orders  of  the  Chicago  University  au- 
thorities. Its  focal  distance  is  61  feet;  the  extreme  diameter  of  the 
clear  aperature  is  41  {  inches.  The  crown  is  alwut  3  inches  thick 
at  the  middle,  and  li  inches  thick  at  the  outer  edges,  and  weighs 
305  poui^s.  The  flint  weighs  810  pounds.  The  lens  and  its  iron 
ring  and  cell  weigh  about  1.000  pounds.  The  cost  of  the  glass 
plates,  in  Paris,  was  |40,000,  and  the  entire  cost  of  the  lens  is  es- 
timated to  have  been  #100,000.  For  its  journey  West  it  will  be 
wrapped  in  flannel  and  bedded  in  curled  hair  in  a  box  mounted 
on  springs  and  packed  with  (xcelsior  in  a  larger  box.  It  will 
ride  in  the  center  of  a  parlor  car,  and  will  l)e  accompanied  by 
four  men. 


Last  November  one  of  four  vertical  triple-expansion  Corliss  en- 
gines, built  by  Fra-ser  &  Chalmers,  Limited,  of  Chicago,  for  the 
De  Beers  Consolidated  mines,  Kimberly,  was  tested  to  see  if' it 
met  the  guarantee  of  the  builders  that  the  dry  steam  consumed 
per'brake  horse-power  should  not  exceed  145  pounds.  The  engines 
were  each  of  225  horse-power.  The  cylinders  are  UJ  inches,  19 
inches  and  30  inches  in  diameter  by  36  inches  stroke.  The  engine 
has  two  cranks  90  degrees  apart.  The  cylinders  are  jacketed. 
The  steam  pressure  during  the  test  averaged  133.7  pounds  above 
the  atmosphere,  the  vacuum  11.5  pounds.  The  engine  made  74.6 
revolutions  per  minute,  and  developed  223.86  brake  horse-power 
and  234.32  indicated  horse-power.  The  frictional  horse-power 
was  thus  only  4.4  per  cent.  The  dry  steam  per  brake  horse- 
power was  only  13.5  pounds,  and  per  indicated  horse-power, 
12.9  pounds,  a  truly  notable  result.    The  test  lasted  five  hours. 

A  notable  steam  yacht  has  been  designed  by  Mr.  Charles  D. 
Mosher,  and  is  now  under  construction  at  Upper  Nyack  for  Mr. 
Charles  R.  Flint,  of  New  York  City.  The  boat  is  to  have  a  guar- 
anteed speed  of  33  knots,  or  about  38  miles  per  hour.  It  will  be 
122  feet  long,  12i  feet  beam  and  4  feet  draft.  It  will  be  driven 
by  twin_8crews  and  quadruple-expansion  engines  of  2,000  horse- 
power. There  will  be  independent  air,  feed  and  circulating 
pumps,  electric-lighting  plant,  and  blowers  for  forced  draft. 
Steam  will  be  supplied  by  two  Mosher  water-tube  boilers.  The 
hull  of  the  boat  will  be  divided  into  seven  compartments  by 
water-tight  bulkheads.  The  coal  bunkers  will  be  of  large 
capacity.  The  fittings  of  the  boat  will  be  excellent,  but  the  most 
interesting  feature  is  the  facility  with  which  all  the  upper  works 
can  be  removed  and  replaced  with  a  turtle-back  deck  and  two 
conning  towers.  Simultaneously  with  this  change  the  boat  can 
be  fitted  with  torpedoes  and  rapid-firing  guns,  thus  convening 
the  yacht  into  one  of  the  fastest  and  most  effective  of  torpedo, 
boats. 

The  last  session  of  the  Mexican  Congress  amended  the  existing 
patent  law  of  that  country,  so  that  article  33  reads  as  follows  : 
"The  owner  of  a  patent  is  obliged  to  prove  to  the  Department 
of  Encouragement  at  the  end  of  each  period  of  five  years  of  the 
life  of  the  patent  that,  with  a  view  of  maintaining  it  for  another 
five  years,  he  has  paid  into  the  general  Treasury  of  the  Federa- 
tion the  sum  of  |50  at  the  close  of  the  first  five  years,  or  $75  at 
the  expiration  of  ten  years,  and  flOO  at  the  expiration  of  fifteen 
years.  All  these  payments  have  to  be  made  in  Mexican  dollars. 
The  term  within  which  these  payments  have  to  be  proved  shall 
be  two  months  after  the  conclusion  of  each  period  of  five  years. 
This  term  cannot  be  extended.  Ptrsons  who  up  to  the  pro- 
mulgation of  this  law  shall  have  lost  their  patents  under  Section 
3,  Article  37  of  the  law  of  June  7,  1890,  may  avail  themselves  of 
the  benefits  of  this  law  to  save  their  patants,  provided  they  pay 
the  proper  fees  within  three  months  of  such  promulgation.     But 


the  patent  thus  revived  is  without  prejudice  to  the  rights  acquired 
by  other  parties  subsequently  to  the  declaration  of  forfeiture." 

The  Joint  Select  Committee,created  at  the  last  session  of  Congress, 
to  investigate  and  report  upon  the  question  of  the  use  of  alcohol 
free  of  tax  in  the  manufactures  and  arts,  have  prepared  a  series  of 
interrogatoriee,  which  will  be  distributed  throughout  the  country 
to  such  parties  as  are  thought  to  be  interested  in  the  question.  It 
is  the  earnest  desire  of  the  comrrittee  to  secure  all  possible  infor- 
mation bearing  upon  the  subject,  and  it  is  hoped  that  parties 
interested  will  submit  their  views  to  the  committee  promptly. 
Sets  of  the  circular  letter  and  blank  for  replies  will  be  supplied  to 
any  applicant  by  addressing  the  Chairman.  Room  21,  Senate 
Annex,  Washington,  D.  C.  The  commitee,  which  is  composed 
of  three  members  of  each  House,  will  probably  assemble  in  Wash- 
ington soon  after  the  middle  of  November  for  the  purpose  of 
formulating  a  report  to  Congress  accompanied  by  the  draft  of  a 
law  which  will  place  domestic  industries  on  as  favorable  a  basis 
as  similar  industries  in  foreign  countries.  During  their  sessions 
in  Washington  hearings  will  probably  be  given  in  order  to  sup- 
plement the  information  obtained  through  the  interrogatories  sent 
out  by  mail. 

The  New  York  Tribune  says  that  the  United  States  Naval  au- 
thorities have  tested  and  found  highly  satisfactory  an  improved 
Howell  torpedo.  The  new  torpedo  is  larger  than  any  of  that 
type  previously  tried,  some  of  its  dimensions  being  as  follows  : 
Extreme  length,  14  feet  6  inches  ;  greatest  diameter,  17  inches  : 
net  weight  of  guncotton  in  charge,  174  pounds  ;  net  weight  of 
water-wetting  charge,  43.6  pounds  ;  net  weight  of  dry  guncotton 
in  primer.  2.35  pounds :  immersed  displacement  in  sea  water. 
1,150  pounds;  launching  weight  of  torpedo,  1,130  pounds;  re- 
serve buoyancy,  20  pounds  ;  mean  speed  over  range  of  400  yards, 
33  knots  :  over  600  yards,  30  knote  ;  oter  800  yards,  28.5  knots. 
The  extreme  effective  range,  as  adjusted  for  regular  service,  is 
1.04X)  yards ;  the  deflection  from  beam  fire  at  a  ship  with  a  speed 
of  17  knots,  5  degrees;  weight  of  fly-wheel.  30  poui.ds;  most 
efficient  fly-wheel  speed  at  start,  9,600  revolutions  per  minute  : 
pitch  of  screw  at  start,  14  inches  ;  pitch  of  screw  at  finish,  29 
inches ;  diameter  of  screws,  10  inches.  The  total  displacement 
weight  of  a  center  pivot  launching  tube  is  2, '^3  pounds  ;  that  of 
the  tube  proper.  1,158  pounds;  of  a  carriage.  422  pounds:  of  a 
racer.  98  pounds;  of  the  motor,  330  pounds;  of  the  piping  to 
swivel.  200  pounds.  The  weight  of  a  powder  blast  in  the  cart- 
ridge case  is  six  ounces. 

The  North  Atlantic  squadron  pa88<«d  through  the  heavy  gale  of 
last  month  when  on  its  way  from  Hampton  Roads  to  New  York. 
Most  of  th^  ships  behaved  well  in  the  storm,  but  the  crew  of  the 
battle-ship  Indiana  had  an  experience  they  will  not  soon  forget. 
Captain  Evans  gave  an  account  of  it,  from  which  we  take  the  fol- 
lowing: "Soon  after  we  left  Hampton  Roads  Monday  all  four  of 
the  8-inch  turrets  broke  loose  at  once  from  their  gearing.  That 
was  about  2  o'clock  in  the  afternoon.  We  went  to  work  with  5- 
inch  hawsers  to  tie  the  guns  up.  We  tied  the  two  forward  tur- 
rets tc^ether  by  binding  the  guns  each  to  the  other  and  fastening 
the  hawsers  to  the  bits,  and  managed  the  aft  ones  the  same  way. 
It  was  a  very  hard  job.  About  2  o'clock  the  next  morning  the  for- 
ward ones  snapped  their  hawsers  and  got  loose  again.  The  storm 
was  then  very  severe,  and  the  ship  was  rolling  at  an  angle  of  36 
degrees.  The  decks  were  flooded  with  water,  and  this,  with  the 
pitching  of  the  ship,  made  working  on  deck  very  dangerous.  To 
makt  matters  worse,  the  forward  13-inch  gun  turret  got  loose, 
and  those  enormous  guns  began  thrashing  about  in  full  com- 
mand of  the  deck.  We  fastened  a  5-inch  hawser  on  the  13-inch 
gun  and  it  snapped  like  a  cotton  string.  We  finally  caught  the 
big  guns  with  an  8-inch  hawser  and  tied  them  securely  to  the  su- 
perdtructure.  It  was  an  awful  job,  though,  and  we  were  in  danger 
of  being  washed  overboard  every  minute.  All  during  the  work 
the  deck  was  completely  flooded." 

A  series  of  interesting  tests  were  recently  made  on  short  sec- 
tions of  wire  cable  in  the  laboratory  of  the  Yorkshire  College, 
Leeds,  England,  and  described  in  Engineering.    In  making    the 
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tests  it  was  found  that  none  of  the  cappmgs  supplied  by  the 
makers  was  at  all  satisfactory;  most  of  them  gave  way  at  about 
oue-half  the  breaking  load  of  the  rope,  when  takmg  the  strength 
of  the  rope  as  the  sum  of  the  strength  of  the  wires  tested 
individually.  After  several  experiments  it  was  found  that  the 
only  really  satisfactory  method  of  making  the  strength  of  the 
cap  approximately  equal  to  the  strength  of  the  rope  is  as  follows: 
Before  cutting  ofiF  a  sample  length  from  the  bulk  of  the  rope,  it  is 
tightly  bound  with  wire  at  about  six  inches  from  the  end,  and 
then  cut  off.  The  specimen  is  then  tightly  served  with  tarred 
band  from  end  to  end,  in  order  to  keep  the  strands  in  their  proper 
|)Osition.  The  ends  ate  then  frayed  out,  and  the  end  of  each 
wire  turned  over;  each  end  of  the  rope  is  then  put  in  boiling 
caustic  soda  to  remove  tar  and  grease,  thoroughly  washed  in  hot 
water,  then  dipped  in  "killed  spirits" — i.  e.,  chloride  of  zicc, 
and  afterward  in  molten  solder;  each  wire  then  gets  tinned. 
The  ends  are  then  put  into  split  conical  dies,  and  an  alloy,  con- 
sisting of  lead,  tin  and  antimony,  is  cast  round  it,  which  com- 
pletes the  capping  process.  The  rop«  is  then  pulled  apart  in  the 
testing  machine,  the  ends  being  held  in  conical  dies.  The  results 
of  seven  tests  show  that  the  breaking  strains  of  from  12,960 
pounds  to  •55,.500  pounds  for  the  different  ropes  were  all  from  93.4 
to  96.2  per  cent,  of  the  sum  of  the  strengths  of  its  component 
wires. 

Consul  Merritt,  of  Barmen,  describes  Herr  Linde's  process  for 
the  manufacture  of  liquid  air,  whereby  alto  oxygen  gas  is  ob- 
tained at  a  cheaoer  cost  than  that  produced  by  the  methods  now 
in  use.  A  povv  erful  engine  compresses  air.  which  is  cooled,  as 
far  as  possible,  by  ordinary  refrigerating  methods  and  paesrd 
into  a  spirall}'  coiled  pipe  a  hundred  yards  long.  This  pipe  is  en- 
closed in  a  second  spiral.  By  means  of  a  throttle  valve  at  the 
end  of  the  inner  spiral,  a  certain  proportion  of  the  rompnsscd 
air  is  allowed  to  expand  in  the  space  between  it  and  the  outer 
pipe.  Thus  the  stream  of  compressed  air  from  the  pump  is  cooled 
by  that  portion  which  has  been  allowed  to  expand,  and  arrives  at 
the  throttle  valve  in  a  colder  state  than  the  pcirtion  that  preceded 
it.  Consequently,  it  reaches  a  still  lower  temperature  on  (xpan- 
sioD,  cooling  yet  more  powerfully  the  advancing  stream  in  the 
inner  tube.  By  carrying  this  cumulative  cooling  effect  sufficiently 
far,  the  circulating  air  is  at  least  brought  down  to  its  critica 
point  and  liquefies,  after  which  a  continuous  stream  of  liquid  air 
is  merely  a  question  of  engine  power.  The  cycle  of  operations  can 
be  readily  apprehended;  there  is  compressioo,  expansion  in  a 
closed  chamber,  and  utilization  of  the  cold  thus  produced  to  re- 
peat the  cycle  from  a  lower  initial  temperature.  The  apparatus 
produces  with  the  greatest  ease  a  substaLce  for  which  there  is 
already  a  large  industrial  demand— oxygen  gas.  During  the  pro- 
cess just  described,  the  air  becomes  steadily  richer  in  oxygen 
until  that  gas  forms  some  70  per  cent,  of  the  product.  This  rela- 
tively pure  oxygen  is  sufficiently  good  for  certain  purposes,  and 
it  may  be  further  purified  from  nitrogen  if  desired. 


The  trouble  encountered  again  duriug  the  past  season  with  the 
Belleville  water-tube  boilers  in  the  Northern  line  passenger  steam- 
ers JVoWfc  Lawd  and  j\'orth  We»t,  especially  the  latter  boat,  has 
been  the  subject  of  a  great  deal  of  comment  among  engineers  on 
the  lakes,  and  rumors  have  been  circulated  about  new  boilers 
lieing  adopted.  Builders  of  the  steamers  have  disclaimed  any  re- 
sponsibility for  difficiilty  with  the  boilers,  as  they  hold  that  they 
opposed  the  adoption  of  them  at  the  outset.  Mr.  Miers  Coryell, 
who  represented  the  French  owners  of  patent  rights  on  the  boil- 
ers, and  who,  even  up  to  the  close  of  the  passenger  season  this 
year,  ha^  been  trying  to  straighten  out  the  trouble,  claims  that 
the  unsatisfactory  operation  of  the  ships  has  been  due  entirely  to 
negligence  in  the  management  of  the  fire  rooms.  He  writes  from 
New  York  at  considerable  length  on  the  subject,  and  in  part  8ayt>: 
"Among  some  of  the  practices  which  prevailed,  and  which  the 
engineers  estimated  they  could  not  prevent,  were  the  following: 
Heavy  fires,  brought  on  by  charging  the  furnaces  with  lumps  of 
coal  that  were  limited  in  size  only  by  the  dimensions  of  the  fur- 
nace doors;  ash  pans  full  of  dirt  and  clinker;  furnace  doors  wide 
open  half  the  time;  damper  doors  kept  wide  open;  lx>iiers  too  full 


at  times  and  again  allowed  to  ran  scant  of  i^ter.  thereby  dam- 
aging them;  fireroom  force  cleaning  a  numl)er  of  furnaces  at  a 
time,  and  in  fact,  conducting  work  of  this  kind  at  their  leisur'^, 
allowing  the  steam  pressure  to  drop  as  much  as  KHl  pounds:  then 
further  delay  by  fires  too  thick  to  allow  a  passage  of  air  through 
them,  and  a  consequent  discharge  of  clouds  of  black  smoke  in- 
stead of  kindling  fires  in  the  furnaces.  Then,  too,  the  discharge 
pumps  for  disposal  of  ashes  were  run  without  a  mixture  of  water 
with  the  cinder,  which  was  equivalent  to  rotating  them  in  emery. 
It  would  seem  that  they  were  purj»08ely  rendered  useless,  in  a 
spirit  of  destruction  and  wickedness.  As  a  result  of  this  the 
boats  would  reach  port  with  firerooms  18  inches  deep  with  ashes.' 
— Marine  Revietp. 


^jevsouals. 


Mr.  E.  L.  Langford  has  been  chosen  President  of  the  Brooklyn 
&  Brighton  Beach,  to  succeed  James  Jourdan. 

)Ir.  G.  H.  Clark,  Jr.,  has  been  elected  Vice-PresiJent  of  the 
Northampton  &  Hertford  Railroad,  with  office  at  Newark,  N.  J. 

ti.  M.  Stewart,  previotisly  Acting  General  Manager  of  the  Inter- 
oceanic  Railway  of  Mexico,  has  been  appointed  General  Manager. 

Mr.  Henry  Kistner  has  been  appointed  Grcneral  Foreman  of 
Motive  Power  and  Car  Departments  of  the  Monterey  &  Mexican 
Gulf. 

Mr.  H.  L.  Hawkins  has  been  appointed  Chief  Engineer  of  the 
Oregon  Improvement  (Company,  with  headquarters  at  Seattle, 
Wash. 


Frederick  A.  Lex,  formerly  with  A.  Whitney  &  Sons,  has  be- 
come identified  with  the  Lobdell  Car  Wheel  Company  of  Wil- 
mington, Del. 

Mr.  F.  G.  Patterson,  President  and  Superintendent  of  the 
Altoona,  Clearfield  &  Northern:  was  last  month  appointed  as  Re- 
ceiver of  the  road. 

Mr.  J.  A.  Atwood,  heretofore  Principal  Assistant  Engineer  of 
the  Pittsburgh  &  Lake  Erie,  has  been  appointed  Chief  Engineer 
in  place  of  Mr.  F.  E.  House. 

Mr.  W.  W.  Wentz,  Jr.,  has  been  appointed  Secretary  and  Pur- 
chasing Agent  of  the  Louisville,  EvansviUe  &  St.  Louis,  with 
headquarters  at  Louisville,  Ky. 

Mr.  Horace  G.  Burt  has  resigned  as  Cxeneral  Manager  of  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha,  to  becom »  Third  Vice- 
President  of  the  Chicago  &  Northwester^ 

Mr.  Edwin  Haw  ley,  of  New  York,  Vice-President  of  the  SBn- 
neapolis  &  St.  Louis,  was  on  Oct.  6  ohosen  Vice-President  of  that 
road  to  succeed  Mr.  W.  L.  Bull,  resigned. 

Mr.  H.  Walter  Webb,  Third  Vice-President  of  the  New  York 
Central,  New  York  City,  has  been  appointed  Temporary  ReoeiTer 
of  the  Ogdensburg  &  Lake  Champlain  Railroad. 

Mr.  Frank  J.  Sarnan,  Master  Mechanic  on  the  Manitou  Beach 
Railroad,  has  been  appointed  Superintendent,  succeeding  Mr. 
George  C.  Mills.  Mr.  Charles  Sarnan  succeeds  him  to  the  yxm- 
tion  of  Master  Mechanic.  .      . 


M.  J.  F.  Sechler  has  resigned  as  Master  Mechanic  of  the  Louis- 
ville, Evansville  &  St.  Louis  at  Princeton,  Ind.  Mr.  F.C.  Cleaver, 
formerly  Master  Mechanic  of  the  Vandalia  line  at  Terre  Haute, 
Ind.,  has  been  appointed  in  his  stead. 

Mr.  Charles  E.  Levy.  President  of  the  New  Orleans  &  Western 
Railway,  has  resigned,  owing  to  poor  health.  Mr.  W.  Mason 
Smith,  the  Vice-President,  was  chosen  to  fill  the  vacant  position, 
and  Mr.  W.  W.  Pierce  was  elected  Vice-President. 

Mr.  Henry  Fink,  one  of  the  Receivers  of  the  Norfolk  &  West- 
ern, has  be«>n  chosen  President  of  the  reorganized  company  which 
took  possession  of  the  property  October   1.     Mr.  Y.  J.  Kimball, 


t:, 


306 


AMERICAN  ENGINEER,  CAR  BUILDER     " 


heretofore  President  and  Receiver,  is  Chairman  of  the  Board  of 
Uireccors. 


Mr.  W.  H.  Brebm  has  been  appointed  Master  Mechanic  of  the 
Missouri,  Kansas  &  Texas  north  of  Denison,  Tex.,  with  headquar- 
ters at  Parsons,  Kan.  Mr.  John  L.  Wigton  has  been  appointed 
Master  Car  Builder  of  the  lines  north  of  IVnison,  Tex.,  with 
headquarters  at  Sedalia,  Mo. 

Mr.  W.  H.  Stark  has  resigned  his  position  as  Master  Car  Builder 
of  the  Wheeling  &  Lake  Erie  Railway  Company  to  give  his  at- 
tention to  railway  supply  matters.  Mr.  Stark  has  an  interest  in 
several  valuable  railway  appliances  patented  by  him,  which  will 
probably  be  on  the  market  in  the  near  future. 

Geu.  Horace  Porter,  who  has  been  first  Vice-President  of  Pull- 
man's Paiace  Car  Company  for  many  years,  has  resigned  that 
office  owing  to  his  election  to  the  position  of  Chairman  of  the 
Board  of  the  St.  Louis  &  San  Francigco.  The  former  second  Vice- 
President,  Mr.  T.  H.  Wickes.  succeeds  General  Porter  as  first 
Vice-President. 

Mr.  J.  M.  Wallace.  Superintendent  of  Motive  Power  of  the 
Pennsylvania  Railroad  at  Altoona,  Pa.,  will  succeed  the  late  Mr_ 
Neilson  as  (ieneral  Sujjerintendent  of  the  Philadelphia  &  Erie 
and  the  Northern  Central  Railroad.  Mr.  Wallace  will  be  suc- 
ceeded as  Superintendent  of  Motive  Power  by  Mr.  W.  W.  Atter- 
bury,  now  at  Fort  Wayne. 

Mr.  E.  W.  Knapp,  Master  Mechanic  of  the  Mexican  National 
at  Acambaro,  Mex.,  has  been  transferred  to  the  City  of  Mexico, 
and  Mr.  R.  Fitzsimmons.  Acting  Master  Mechanic  at  the  latter 
IK>int,  has  been  appointed  Foreman  of  Engines  at  Saltilio.  Mr.  E. 
D.  Stegall  has  been  appointed  Master  Mechanic  of  the  Mexican 
National  at  Acambaro,  Mex, 


The  promotion  of  Mr.  F.  W.  Brazier  from  the  position  of  Gen- 
eral Forman  of  Car  Works  to  that  of  Assistant  Superintendent  of 
Machinery  of  the  Illinois  Central  Railroad  will  please  his  many 
friends.  Mr.  Brazier  came  from  the  Fitchburg  road  to  take 
charge  of  the  plant  of  the  Chicago,  New  York  &  Boston  Refrier- 
ator  Company  at  Elsdon,  111.  Later  he  accepted  his  recent  posi- 
tion on  the  Illinois  Central. 

Mr.  Walter  A.  Scott,  General  Superintendent  of  the  Chicago, 
St.  Paul.  Minneapolis  &  Omaha,  has  lieen  appointed  General 
Manager  of  that  road,  with  headquarters  at  St.  Paul,  Minn.,  to 
succeed  Mr.  H.  G.  Burt,  and  the  ottice  of  General  Superintendent 
has  been  abolished.  Mr.  Scott  was  formerly  Master  Mechanic  for 
ten  years  and  Assistant  .Superintendent  of  Motive  Power  and 
Machinery  for  two  years  on  the  Chicago  &  Northwestern. 

Last  month  we  were  in  error  in  stating  that  Mr.  R.  P.  C.  Sand- 
erscc  had  resigned  the  position  of  Division  Superintendent  of 
Jlotive  Power  on  the  Norfolk  &  Western  Railroad.  The  office  of 
the  General  Superintendent  with  the  staff  belonging  to  that  de- 
partment was  abiilished  on  the  Norfolk  &  Western  Railroad,  and 
Mr.  Sanderson's  position  as  a  staff  officer  of  the  general  superin- 
tendency  was  abolished  with  the  general  superintendercy.  but  the 
duties  of  that  position  are  being  performed  by  him  much  the 
same  as  before,  but  under  the  Superintendent  of  Motive  I'ower's 
supervision  instead  of  under  the  General  Superintendent's. 

Mr.  Robert  Neilson,  General  Suprintendent  of  the  Philadelphia 
&  Erie  and  Northern  Central  roads  of  the  Pennsylvania  system, 
died  very  suddenly  at  his  home  in  Williamsport,  Oct.  12.  Mr. 
Neilson  was  born  m  Ontario,  Canada,  Aug.  1»,  1837.  He  gradu- 
ated from  Rensselaer  Polytechnic  Institute  in  186.S,  and  immedi- 
ately entered  the  service  of  the  Pennsylvania  Railroad  as  rod- 
man  on  the  Philadelphia  &  Erie.  In  18fi5  he  became  Resident  En- 
gineer of  the  middle  division  of  that  road.  In  1870  he  was  pro- 
moted to  the  Superintendency  of  the  Western  Pennsylvania  di- 
vision, and  in  1874  he  was  appointed  to  a  similar  position  on  the 
Elmira  and  Canandaigua  division  of  the  Northern  Central.  In 
1881  he  was  made  General  Superintendent  of  the  Philadelphia  & 
Erie  and  of  the  Northern  Central  north  of  Harrifeburg,  and  in  1884 
his  responsibilities  were  extended  to  embrace  the  entire  Northern 
Central.  The  duties  of  this  position  he  discharged  with  great 
ability  until  his  death.  He  had  been  in  the  sei  vice  of  the  Pennsyl- 
vania for  over  30  years. 


%q}Xipmtnt  ^otjcs. 


The  Green  Bay  &  Western  is  asking  bids  on  130  box  cars. 

The    Cudaliy  Packing  Company  is  in  the   market  for  50  re- 
frigerator cars. 

The  Winona  &  Western  Railroad  has  ordered  two  locomotives 
from  the  Dickson  Locomotive  Works. 


The  Lima  Locomotive  Works  have  an  order  for  one  Shay  lo- 
comotive for  the  Morning  Mining  Company. 

The  Louisville  &   Nashville  has  given  out  a  contract  for  I.'} 
engines,  and  it  is  asking  bids  on  300  gondola  cars. 

The  Keokuk  &  Western  road  has  contracted  with  the  Rogers 
Locomotive  Works  for  three  10-wheel  locomotives. 


The  Spokane  Falls  &  Northern  Railway  has  contracted  for  one 
six-wheel  connected  engine  with  the  Baldwin  Locomotive  Works. 


The  Michigan-Peninsular  Car  Company,  Detroit,  have  been 
given  an  order  fur  building  1,000  freight  cars  for  the  Erie  Rail- 
road.     •  .   .  y    ■        ...■■- 

The  Georgia  railroad,   it  is  reported,  has  placed  an  order  for 

100  freight  cars  with  the  Youngstown   Car   Manufacturing  com- 
pany .  

The  Portland  Company.  Portland,  Me.,  has  an  order  for  five 
four-wheel  connected  engines  from  the  Grand  Trunk  Railway  of 
Canada. 


The  St.  Charles  Car  Works  have  delivered  to  President  E.  H.  R. 
CJreen,  of  the  Texas  Midland  Railroad,  the  private  car  recently 
completed  for  him. 

Wells  &  French  have  been  given  the  contract  for  building  10<) 
refrigerator  cars  for  Swift  &  Co.  The  latter  company  are  asking 
bids  on  50  stock  cars. 


The  Stone,  Coal  and  Lumber  Freight  Line  of  Atlanta,  Ga.,  has 
recently  contracted  with  the  Car  Trust  Investment  Company  of 
New  York  for  200  cars.  t 


The  Rock  Island  Railroad  is  building  at  its  own  shops  two  fast 
locomotives  of  the  designs  recently  gotten  up  by  Mr.  Wilson,  and 
which  have  proved  so  satisfactory.  _, 

The  International  Great  Northern  has  built  a  number  of  draw- 
ing-room cars  for  .service  between  St.  Louis  and  Galveston.  They 
have  12  sections,  and  are  supplied  with  buffets. 

It  is  again  reported  that  the  Butler  &  Pittsburgh  will  soon  \» 
in  the  market  for  much  of  its  new  equipment,  but  the  report  is 
denied,  and  it  is  said  that  no  orders  will  be  placed  before  spring. 


Rotary  Acceleration. 

A  correspondent  of  the  Practical  Engineer,  in  coromenting  on  an 
editorial  in  that  paper  on  "train  resistance,''  has  the  following  to 
say  about  rotary  acceleration: 

"You  remark  that  there  is  the  rotary  acceleration  of  the  wheels 
and  axles,  which  has,  we  believe,  been  nearly  always  neglected,  but 
which  forms,  nevertheless,  a  very  important  part  of  the  whole  re- 
sistance, prompts  me  to  say  that  there  is  an  equal  and  universal 
tendency  to  ignore  the  eflect  of  rotary  acceleration  in  our  text- 
books on  mechanics.  How  often  de  we  not  find  the  little  carriage 
running  down  an  inclined  plane  with  an  acceleration  calculated 
with  total  disreeard  of  the  rotary  acceleration  of  the  wheels?  ajul 
without  any  hint  that  any  such  a  connection  to  the  calculation  is 
needed.  One  occasionally  even  finds  in  standard  text-books  a 
problem  given,  in  which  a  body  is  expected  to  roll  down  an  inclined 
plane  in  exactly  the  same  time  as  it  would  slide  down  if  there  were 
no  friction.  I  take  the  following  exercise  from  a  well-known  ele- 
mentary text-book:  "Show  tWit  the  velocity  acquired  by  a  body 
rolling  down  a  smooth  inclined  plane  is  the  same  as  that  acquired 
by  falling  vertically  through  the  height  of  the  plane."  It  appears 
to  me  that  such  an  exercise,  found  with  others  in  good  text-books, 
is  in  itself  a  proof  that  the  difference  between  sliding  and  rolling  is 
not  sutticiently  brought  to  the  front  by  teachers  of  mechanics.  It 
is  assumed  in  these  cases  that  a  body  rolling  down  an  inclined 
plane  or  along  a  smooth  surface,  under  the  influence  of  any  force, 
will  be  subject  to  the  same  acceleration  as  when  sliding  down  the 
plane  or  along  the  surface  under  the  same  force,  which,  of  course, 
is  not  true. 

A  very  simple  experiment  serves  to  bring  out  forcibly  the  great 
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influence  of  rotary  acceleration  upon  the  velocity  acquired  by 
wheels  of  different  types.  If  a  table  napkin  ring  (a  turned  one) 
and  a  common  cotton  reel  of  nearly  equal  weight  and  diameter  be 
procured,  and  set  to  roll  down  a  drawing  board  tilted  to  a  good  in- 
clination, it  will  be  found  that  the  reel  will  reach  the  bottom  much 
sooner  than  the  ring,  owing  to  the  masM  of  the  ring  being  concen- 
trated so  near  its  periphery  compared  with  the  reel,  that  a  much 
larger  proportion  of  the  energy  due  to  the  fall  has  to  be  spent  in 
giving  the  ring  its  rotary  acceleration.  Indeed,  io  the  case  of  a 
ring  indeflnitely  thin,  just  one-half  the  energy  is  required  for  rotary 
acceleration,  and  the  other  half  for  the  movement  of  translation. 
And  hence,  if  a  wheel  could  be  made  with  all  its  mass  concentrated 
in  the  center,  such  a  wheel  would  reach  the  bottom  of  an  in- 
clined plane  by  the  time  the  indettnitely  thin  ring  had  got  half 
way  only. 


European  Boiler  Practices. 


.  Mr.  R.  S.  Hale,  M.  E.,  has  recently  submitted  a  report  to  the 
Steam  Users'  Association,  of  31  Milk  street.  Boston,  Mass..  giving 
the  results  of  his  investigation  upon  European  boiler  practices,  Mr. 
Hale  having  visited  England,  Germany,  France  and  Belgium  for 
this  purpose.  From  a  summary  of  it  by  the  Engitifering  Record 
we  take  the  following: 

Regarding  the  types  of  boiler  in  use  in  the  year  1893.  Mr.  Hale 
found  that  in  England  38  per  cent,  were  Lancashire  and  similar 
types,  23.7  per  cent.  Cornish,  6  8  per  cent,  of  the  externally  fired 
cylindrical  type,  while  the  boilers  of  the  water-tube  type  were 
found  to  be  1.8  per  cent.  In  France  the  percentage  of  Lancashire 
and  Cornish  boilers  is  exceedingly  small,  while  the  externally-fired 
cylindrical  leads  the  list  at  37.3  per  cent.  The  externally-Ored 
multi-tubular,  which  evidently  corresponds  with  the  American  re- 
turn horizontal  tubular  boiler,  represents  13.4  per  cent,  of  the 
boilers  in  France,  while  none  was  found  in  England.  The  percent- 
age of  water-tube  boilers  in  France  was  3.7.  In  Germany  the  Lan- 
cashire represents  35  per  cent.,  the  Cornish  15  per  cent.,  the  exter- 
nally-fired cylindrical  14.8  per  cent.,  externally-fired  muhi-tubular 
5.8  per  cent.,  the  locomotive  17.3  per  cent.,  water  tube  4.6  per  cent. 

The  Lancashire  boiler  which,  as  we  previously  mentioned,  is 
found  in  England,  is  generally  3U  feet  long  by  7  feet  6  inches  in 
diameter.  It  has  two  internal  flues  about  3  feet  in  diameter  and  a 
grate  in  each  of  them  generally  6  feet  long.  Galloway  or  cross- 
tubes,  6  inches  In  diameter,  five  to  each  flue,  are  often  placed  in  the 
flues  back  of  the  bridge  wall.  The  gases  after  passing  through  the 
flues  pass  underneath  the  boilers  to  the  front  and  then  back  along 
the  sides  to  an  underground  flue.  Such  a  boiler  would  have  36 
square  feet  of  grate,  and  1,000  square  feet  of  heating  surface.  Mr. 
Hale  said  that  when  built  for  160  pounds  steam  pressure,  the  boiler 
costs  about  92,500  in  England,  and  that  it  will  easily  deliver6,000 
pounds  of  steam  per  hour  and  more,  although  at  this  rate  it  is  not 
very  economical;  but  where  used  at  a  lower  rate  of  combustion,  or 
in  conjunction  with  an  economizer,  it  is  as  economical  as  any  type 
of  boiler.  The  boiler  is  easily  cleaned  and  the  outside  is  of  easy  ac- 
cess. The  Cornish  boiler  is  exactly  tike  the  Lancashire  except  that 
it  has  but  one  flue,  placed  in  the  center  in  England,  while  in  Ger- 
many it  is  frequently  placed  to  one  side,  with  the  idea  of  Improv- 
ing the  circulation.  The  Galloway  boiler  is  generally  classed  as  a 
Lancashire,  which  it  resembles  in  every  respect  except  that  the  two 
furnaces  meet  back  of  the  bridge  wall  in  a  single  large  flue  filled 
with  Galloway  tubes. 

Mr.  Hale  flnds  English  workmanship  fully  equal  to  our  best.  In 
England,  he  states^  no  punching  is  allowed  and  the  plates  are 
always  planed  en  the  edges  and  then  drilled  in  place.  Steel  is  being 
used  almost  exclusively  in  England,  while  iron  is  still  preferred  in 
some  places  on  the  Continent.  English  makers  usually  figure  on 
30  years  as  the  average  life  of  a  boiler. 

Mr.  Hale  said  that  the  internal  flues  in  the  Lancashire  boiler  are 
generally  welded  along  the  longitudinal  seam,  and  the  cross  or 
Galloway  tubes  are  frequently  welded  in.  He  did  not  hear  of  any 
case  of  welding  a  boiler  shell  itself.  Mr.  Hale  stated  that  corru- 
gated flues  were  made  in  various  ways,  and  that  while  they  were 
considered  better  in  England,  it  was  thought  that  most  frequently 
the  improvement  did  not  warrant  the  expense.  In  comparing 
steam  pressures  it  was  found  that  for  an  American  mill  operating 
under  150  pounds  pressure,  the  corresponding  practice  would  be 
200  pounds  in  England,  180  in  Alsace  and  1.50  in  Belgium  and  Ger 
uiany. 

Economizers  were  much  more  general  in  Europe  than  in  American 
practice.    One  economizer  was  generally  put  in  for  each  battery  of 


boilers,  making  the  beating  surface  the  same  as  the  heating  sur- 
face in  the  boiler.  He  noted  that  in  some  plants  where  economizers 
had  been  taken  out  the  heating  surface  of  the  boilers  had  to  do 
more  than  double  to  get  the  same  economy.  One  advantage 
claimed  for  economizers  and  the  Lancashire  boilers  was  that  the 
large  amount  of  hot  water  in  them  offered  a  reserve  of  heat  for  a 
sudden  call. 

The  use  of  superheated  steam  is  very  much  in  the  air  all  over 
England,  and  in  Alsace  it  is  fairly  general,  about  500  superheaters 
being  in  use.  There  never  has  been  any  doubt  that  they  save  from 
10  to  20  per  cent,  of  coal,  but  the  difficulty  has  been,  Mr.  Hale  laid, 
in  the  lubrication  of  the  engine  cylinder  and  in  keeping  the  joints 
of  the  superheater  tight. 

Regarding  grates,  the  practice  in  Germany  in  the  case  of  ander- 
flred  boilers  was  to  incline  the  grates  downward  to  the  rear  as 
much  as  18  inches,  as  it  was  thought  to  be  easier  for  the  firemen 
and  to  give  better  combustion. 

The  reoort  states  that  several  forms  of  economical  stokers  were 
in  use  in  England,  perhaps  over  one-fourth  of  the  boilers  being 
equipped.  Mr.  Hale  divides  the  stokers  into  two  classes,  the  cok- 
ing and  sprinkling  stokers,  the  former  type  feeding  the  coal  to  the 
front,  where  it  cokes  and  is  then  carried  to  the  rear  by  the  recipro- 
cating motion  of  the  gratebars.  The  sprinkling  stokers  throw  the 
coal  over  the  grate  by  means  of  revolving  or  oscillating  shovels. 
Mr.  Hale  found  stokers  of  the  former  type  to  be  the  best  known. 
It  is  believed  in  England  that  no  stoker  absolutely  prevented 
smoke,  but  that  both  types  very  largely  diminished  it,  the  coking 
stoker  having  the  advantage  in  this  respect.  The  opinion  is  divided 
as  to  the  economy  of  stokers.  The  most  general  reason  for  .their 
adoption  was  the  diminution  of  smoke,  the  laws  being  very  strict. 
They  also  permit  of  the  use  of  a  cheaper  fuel,  but  Mr.  Hale  is 
inclined  to  believe  that  the  net  saving  in  this  direction  after  paying 
the  interest  and  repairs  amounted  to  little  or  nothing.  The  ase  of 
stokers  and  coal-handling  appliances  together  was  thought  to  save 
about  one-third  of  the  boiler-room  labor  in  large  plants. 

In  Germany  grinding  the  coal  to  a  powder  and  blowing  this  dust 
coal  mixed  with  air  into  a  hot  combustion  chamber  was  a  method 
that  was  being  experimented  upon  in  several  plants  and  was  meet- 
ing with  considerable  favor.  The  fine  dust,  however,  was  not  only 
very  dirty  to  handle,  but  exceedingly  liable  to  spontaneous  com- 
bustion, and  the  problem  of  grinding  and  storing  it  had  not  as  yet 
been  commercially  solved. 

Boiler  fittings  abroad  were  noticeably  heavier  and  stronger  than 
in  America  and  the  use  of  a  spring-loaded  safety  valve  was  looked 
upon  with  distrust.  The  average  quality  of  the  boiler  and  pipe 
coverings  did  not  impress  Mr.  Hale  as  favorably  as  those  in 
America.  He  had  seen  wood  and  even  rope  covering  on  high- 
pressure  piping.  In  this  respect  Mr.  Hale  also  calls  attention  to 
the  wise  practice  of  covering  the  top  of  boilers  wil%  a  thick  cheap 
covering  to  prevent  the  radiation  of  heat,  this  being  generally  done 
abroad. 

In  speaking  of  boiler  operation  Mr.  Hale  found  that  the  surfaces 
of  boilers  were  kept  in  a  cleaner  condition  abroad  than  in  this 
country.  In  some  places  they  run  the  boiler  until  the  specific 
gravity  of  the  water  is  1.005  and  then  they  blow  out  and  clean  the 
boiler.  In  England  they  use  soda,  lime  and  potash  in  th«  boilers 
according  to  the  impurities.  In  mills  the  fires  are  hanked  at  night, 
while  in  electric  stations  the  custom  was  very  general  to  let  the 
fires  go  out  when  they  were  not  needed.  Mr.  Hale  ascribed  this 
diS'erence  not  to  the  fact  that  a  mill  fire  is  out  of  use  for  a  less 
time  (14  hours)  than  an  electric  station  fire  (16  hours),  but  to  the 
fact  that  in  the  case  of  a  mill  the  new  fire  must  be  started  at,  say,  4 
a.  m.,  when  it  would  involve  an  extra  shift  of  men,  whereas  in 
electric  stations  the  fire  is  needed  at  about  4  p.  m.  and  involves  no 
extra  labor.  From  data  given  by  several  plants  it  was  found  that 
the  cost  of  banking  fires  was  about  40  pounds  of  coal  per  day  per 
square  foot  of  grate.  The  wages  of  the  flremeo  are  about  f  1.10  per 
day  in  England,  80  cents  in  France  and  Belgium,  and  87  cents  in 
Germany. 

In  boiler  economy  he  could  not  see  that  they  were  either  ahead  or 
behind  us;  they  get  from  60  to  80  per  cent,  of  the  heat  in  the  coal 
according  to  the  air  supply  and  evaporation  per  square  foot  of  heat- 
ing surface.  None  of  their  engineers  had  ever  found  any  conbosti- 
ble  gases  in  the  chimney  except  occasionally  a  little  CO  (carbonic 
oxide).  Most  of  their  tests,  however,  left  some  zero  to  15  per  cent, 
of  the  heat  unaccounted  for,  which  may  be  radiation  or  error. 
Some  said  one,  some  the  other.  No  one  bad  experimented  as  to 
why  it  is  harder  to  supply  the  right  amouct  of  air  to  one  kind  of 
coal  than  to  another,  though  they  had  all  gone  as  far  as  to  realize 
the  immense  importance  of  the  air  supply  as  compared  with  any 
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other  factor  in  boiler  economy,  and  also  to  realize  and  to  experi- 
ment on  the  amount  of  air  that  leaks  through  the  settings  of  some 
types  of  boilers  to  the  injury  of  the  economy.  Frequently  more  air 
has  been  found  to  leak  through  the  settings  than  came  through  the 
fire.  In  some  plants  on  the  Continent  they  were  painting  the  brick 
settings  with  a  heavy  tar  paint  to  make  them  air-tight,  and  occa- 
sionally even  inclosing  them  in  sheet-iron  casings.  In  Germany 
the;  have  an  instrument  called  the  gas-balance  which  shows  the 
per  cent,  of  CO2  (carbonic  dioxide)  in  the  flue  gases  on  a  dial  like  a 
steam  gage.  If  not  too  delicate  it  promises  to  be  of  great  practical 
use. 

The  special  instruments  used  for  boiler  testing  were  the  ordin- 
ary  thermometer  for  low  flue  temperatures,  and  for  high  tempera- 
tures the  electric  resistance  pyrometer,  in  England;  the  thermo- 
electric pyrometer  used  in  Germany,  and  the  mercury  thermom- 
eter with  compressed  nitrogen  or  carbonic  acid  over  the  mercury, 
reading  to  550  degrees  Cent,  (about  1,000  degrees  Fabr.  English 
measure).  For  analyzing  flue  gases  the  Orsat  apparatus  is  most 
commonly  used. 


4  a  wiBi 
nectady  Locomotive  Works. 

The  Aylmer  Branch  of  the  Canadian  Pacific  Railway  Oper- 
ated by  Electricity. 


A  Scrap  "SaUler." 


At  the  Schenectady  Locomotive  Works  a  great  deal  of  scrap  is 
worked  up  into  forgings  for  the  parts  of  locomotives.  It  was 
found  that  much  better  forgings  could  be  made  if  the  scrap  was 
clean,  that  is,  free  from  rust,  scale  and  other  impurities.  In  order 
to  clean  the  scrap  they  have  erected  a  rattler,  shown  by  the  en- 
gravings herewith.  This  consists  uf  a  wrought-iron  cylinder  36 
inches  in  diameter  and  18  feet  long,  which  is  raountfd  on  two 
pairs  of  friction  rollers  clearly  shown  in  the  end  views.  The  drum 
is  revolved  by  suitable  gearing  at  one  end,  driven  by  a  belt  and 
pulleys.  The  scrap  is  fed  into  the  drum  at  one  end  by  a  sort  of 
hopper,  and  has  a  downward  inclination  from  that  end  to  the 
other,  so  that  as  it  revolves  the  scrap  is  moved  slowly  from  the 
mouth,  as  it  may  be  called,  toward  the  opposite  end,  where  it  is 
delivered  freed  from  its  impurities. 

Some  of  our  readers  will  remember  Mr.  Outerbridge's  experi- 
ments, which  showed  that  iron  was  increased  in  strength  by  rat- 
tling. Whether  the  forgings  made  of  rattled  scrap  are  stronger 
than  those  made  from  iron  not  treated  in  this  way  is  probably  not 
known. 


The  latest  development  in  Canadian  electric  railway  work  is  the 
equipping  of  the  Aylmer  branch  of  the  Canadian  Pacific  Railway 
with  electric  service.  This  line  extends  from  Hull,  a  suburb  of 
Ottawa,  to  Aylmer,  where  it  connects  with  the  Pontiac  Pacific 
Junction  Railway,  extending  60  or  TO  miles  up  the  north  side  of  the 
Ottawa  Kiver.  The  section  from  Hull  to  Aylmer  has  been  leased 
by  the  Hull  Electric  Company  for  a  period  of  35  years,  the  under- 
standing being  that,  besides  passenger  and  mail  traffic,  they  are  to 
handle  all  through  and  local  freight  delivered  to  them  by  either  the 
Canadian  Pacific  Railway  or  the  Pontiac  Pacific  Junction  Railway. 
As  they  are  the  only  connecting  link  with  the  Pontiac  Pacific 
Junction  road,  it  can  readily  be  understood  that  the  quantity  of 
freight  is  considerable,  amounting  usually  to  50  or  75  cars  per  day. 
This  freight  is  mostly  bandied  at  night,  leaving  the  road  free  dur- 
ing the  day  for  passenger  traffic. 

At  the  Aylmer  end  of  the  line  the  company  owns  60  acres  sitnated 
on  Deschesne  Lake,  a  Hheet  of  water  3  miles  wide  by  27  miles  long  ; 
an  ideal  spot  for  sailing  and  boating,  thus  forming  a  strong  attrac- 
tion for  the  Ottawa  citizens.  Indeed,  the  traffic  has  been  far  be- 
yond expectations,  and  the  train  service  had  to  be  increased,  until 
they  are  now  Running  36  regular;trains  each  way  per  day,  besides 
special  excursion  trains. 

The  power  is  obtained  from  Deschesne  Rapids,  where  the  lake  of 
the  same  name  empties  itself  into  the  Ottawa  River,  at  a  point 
midway  between  the  termini  of  the  road.  The  turbine  wheels  are 
of  the  "  New  American  "  type,  manufactured  by  William  Kennedy 
&  Sons,  of  Owen  Sound,  Ontario,  and  operated  under  a  head  of  nine 
feet.  Four  60-inch  wheels  are  now  installed  and  apace  is  .provided 
for  two  more. 

The  electrical  equipment  of  the  power-house  consists  of  two  M. 
P.  4-200-425  generators,  built  by  the  Canadian  General  Electric 
Company.  For  controlling  the  output  of  these  machines  there  is  a 
switchboard,  consisting  of  two  generator  panels,  two  feeder  panels 
and  a  total  output  panel,  all  of  the  General  Electric  standard  type 
and  supplied  by  the  Canadian  Company.  Besides  these,  there  are 
three  panels  containing  the  "Barbour''  water-wheel  regulator,  by 
which  the  current  output  of  the  generators  is  automatically  kept 
constant  by  cutting  in  or  out  dead  resistance  as  the  load  varies  on 
the  line.    By  this  means  the  speed  of  the  machines  is  kept  con- 
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Ten-Whsel  Passsno'sr  Locomotive  for  the  Erie  Railroad.— Built  by  the  Brooks  Locomotive  Works. 


stant  and  the  variation  in  voltage  is  held  within  a  very  close  limit. 
The  car  sheda  and  repair  shops  are  also  at  Deschesne  and  are 
fully  equipi>ed  with  all  modem  appliances  for  handling  and  inspect- 
inK  the  rolliDg  stock  which  at  present  consists  of  five  closed  cars 
and  five  open  cars,  besides  a  mail,  baggSKe  and  express  car  and  a 
locomotive.  All  the  cars  are  mounted  on  two  trucks  each,  and  are 
each  equipped  with  two  G.  E.  1,200  motors  with  K.  21  con 
trollers.  The  closed  cars  are  43  feet  long  over  all,  and  finished  in 
mahogany  throughout,  the  outside  sheeting  being  also  solid  ma- 
hogany finish,  in  the  natural  wood. 

The  locomotive  is  of  particular  interest,  being  the  first  of  the 
kind  operated  in  Canada.  It  weighs  aomethingover  20  tons  and  is 
provided  with  double  trucks,  each  axle  being  equipped  with  a  mo- 
tor. As  all  the  wheels  are  driven,  full  traction  advantage  is  ob- 
tained from  the  total  weight  and  a  draw-bar  pull  of  10,000  pounds 
can  therefore  be  expected.— Electrical  Engineer, 


Ten-WliMled  Passenger  Engine  for  Erie  Railroad.— Built  by 
the  Brooks  Locomotive  Works. 

The  engine  shown  herewith  is  one  of  five  ten-wheeled  passenger 
engines  built  for  the  Erie  Railroad  by  the  Brooks  Locomotive 
Works.  They  have  20  by  26-inch  cylinders,  driving  wheels  63 
inches  in  diameter,  a  boiler  64  inches  in  diameter,  firebox 
107i  by  40J  inches,  282  flues  2  inches  by  13  feet  2  inches,  a 
driving-wheel  base  of  13  feet  6  inches,  total  engine- wheel  base 
of  24  feet  2  inches,  and  weigh  in  working  order  108,000  pounds 
on  tbe  drivers.  The  total  weight  of  the  engine  is  144,750 
pounds,  and  of  the  tender  87,000  pounds.  The  boiler  pressure 
carried  is  180  pounds.  The  boiler  is  of  the  radiai-stay  type. 
The  firebox  is  of  carbon  steel,  the  stays  of  Taylor  iron.  The  en- 
gine truck  has  a  swing  motion  and  is  carried  on  Paige  steel-tired 
wheels.  Other  fittings  are  United  States  metallic  packing, 
American  balanced  valves,  Magnus  bearing  metal,  Metropolitan 
and  Monitor  injectors,  one  each,  McDowell  inside  boiler  checks, 
Fox  pressed  steel  truck  frames,  Kewanee  brake  beams,  Morris 
steel-box  lids,  French  springs.  Magnesia  boiler  covering,  pressed 
steel  cylinder-bead  casings  and  boiler  front  and  door,  Gould  and 
Thurmond  couplers,  Kelly  headlights,  Westinghouse  brakes, 
Gollman  bell  ringer,  Ashcroft  steam  gage.  Consolidated  muffled 
pop  valves,  Detroit  lubricators,  and  Midvale  tires.  The  firebox 
rings  are  double  rivetted.  The  main  and  side  rods  are  of  steel, 
with  oil  cups  forged  on,  and  all  the  axles  are  of  hammered  steel. 


Caat-Iron  vs.  Steel-Tired  Wheels.* 


Recently  this  question  was  forced  on  the  writer's  attention  by 
some  articles  and  notices  in  the  technical  papers,  which  if  believed 
in  and  followed  up  to  their  natural  conclusion  would  lead  one 
around  to  the  steel-tired  wheel    makers'  door  for  wheels  for  pas- 


senger cars,  and  necessitate  the  purchase  and  installation  of  wheel 
lathes  at  all  the  shops,  increasing  the  first  cost  and  maintenance 
cost  of  the  passenger  train  considerably. 

A  search  through  the  newspaper  records  of  accidents  for  1896 
showed  that  there  were  just  22  cases  of  wrecks  or  derailments, 
freight  and  passenger,  caused  by  broken  wheels  in  the  year,  while 
there  must  have  been  something  like  9,720,000  chilled  iron  wheels 
constantly  in  service  under  both  passenger  and  freight  cars  during 
the  year.  The  following  is  believed  to  be  a  fairly  correct  estimate 
of  the  number  of  accidents  caused  by  broken  wheels  1886  to  1894  in- 
clusive: 


1886. 

1887. 

1888. 

1889. 

1890. 

189U 

1892. 

1893. 

1894. 

37 

27 

48 

28 

*7 

39 

46 

48 

33 

'From  a  paper  before  the  Southern  and  Soaihwestem  Railroad  Club  by 
R.  P.  C.  Sanderion. 


While  considering  the  question  of  relative  safety,  it  is  proper  to 
mention  that  the  steel-tired  wheels  are  not  the  perfect  panacea  for 
the  broken  wheel  problem.  Reference  to  the  M.  C.  B.  reports  on 
steel-tired  wheels  will  show  records  of  very  considerable  percentage 
of  failures,  and  reference  to  the  Board  of  Trade  returns  for  the 
English  railroads,  and  to  the  reports  from  the  German  Railway 
Union,  show  a  considerable  number  of  steel-tiied  wheel  failures 
and  some  accidents  from  these,;but  the  figures  are  not  in  such  shape 
that  comparisons  can  be  made. 

In  a  published  report  of  some  experiments  made  on  the  Pennsyl- 
vania Railroad,  to  ascertain  the  effect  of  heating  the  treads  of 
chilled  wheels,*  it  is  stated  that  chilled  wheels  of  various  makes 
were  placed  in  the  sand  and  molten  iron  poured  at'ound  the  tread, 
when  it  was  found  that  a  large  proportion  of  the  wheels  so  tested 
cracked  and  broke,  while  the  wheels  made  at  the  Altoona  foundry 
would  almost  all  stand  this  treatment  without  breaking.  We 
can  assume  that  wheels  can  be  made  at  a  reasonable  cost 
that  will  stand  such  a  test  at  other  foundries  as  well  as 
at  Altoona,  and  can  be  bought  at  a  small  advance  in  price, 
if  we  insist  on  having  them,  and  will  pay  for  them.  That  a 
wheel  in  actual  service  will  never  be  heated  in  such  a  man- 
ner as  these  test  wheels  were  heated  is  reasonably  certain. 
It  is  believed  that  leaving  a  red-hot  brake  shoe  set  against  a  stand- 
ing wheel  is  very  apt  to  cause  cracked  wheels,  because  severe 
strains  would  be  set  up  in  the  plates  and  ribs  due  to  the  local  heat- 
ing. 

Assuming  that  there  are  about  34,000  passenger  equipment  care  in 
constant  service  and  that  the  numbers  of  wheels  in  service  under 
these  cars  (four  and  six-wheel  trucks)  would  approximate  306,000; 
that  a  first-class  chilled  33-inch  wheel  weigbs  600  pounds  and  that 
the  average  weight  of  the  steel-tired  33-inch  wheels  (see  M.  C.  B.  re 
port  of  1895)  is  802  pounds— some  of  them  weigh  over  1,000  pounds — 
this  would  mean  that  the  difference  in  the  weight  of  this  many 
wheels  alone,  as  between  cast-iron  and  steel-tired  wheels,  would  be 
30,900  tons,  which  we  would  be  burning  coal  to  haul,  at  speeds  up 
to  and  over  60  miles  per  hour,  around  the  country. 

Now,  as  regards  the  running  qualities  of  steel-tired  vs.   chilled 

*  The  results  of  these  experiments  were  published  in  The  Amkkican 
Knoineer,  Car  liriu>ER  and  Railhoad  Jocrxal  for  June.  1886.  and 
have  not  appeared  elsewhere,  except  as  tbey  have  been  copied  from  or 
have  t>een  su^Kested  b;  our  account. — Editor. 
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wbeeU,  it  is  an  indisputable  fact  that  chilled  wheels  can  be  turned 
out  equally  true  for  much  less  cost.  I  have  it  on  certain  authority 
that  it  costs  to  grind  a  pair  of  new  33-inch  wheels,  mounted  en  the 
«xle.  for  labor,  18  cents;  emery  wheel  worn  off,  3  cents:  per  pair,  21 
cents.  Regrinding  old  wheels  on  the  axle,  average  for  labor,  22 
fcents;  emery  wheel  worn  away,  6  cents;  per  pair,  28  cents.  And 
these  Wheels,  when  ground,  are  just  as  true  as  any  pair  of  steel- 
ttred  wheels  ever  turned  out  of  a  lathe. 

Reference  again  to  the  report  of  the  Committee  on  Brakeshoe 
Tests  shows  that  the  friction  and  loss  of  metal,  where  soft  steel 
shoes  were  used  on  steel  tires,  was  far  greater  than  when  soft  steel 
shoes  were  used  on  cast-iron  wheels.  The  inference  is  perfectly 
plain  that  on  curves  the  rail  wear  from  the  flanges  of  steel-tired 
wheels  will  be  greater  than  from  chilled  iron  wheels,  making  a 
harder  pulling  train,  and  necessitating  more  frequent  renewals  of 
raili,  which  are  expensive. 

Having  touched  on  the  question  of  safety,  weight,  running  quali- 
ties and  rail  wear,  let  us  look  at  the  very  important  question  of 
first  and  final  cost. 

A  really  Arst-class  chilled  wheel,  cast  in  contracting  chills,  can 
be  produced  from  high-grade  materials,  including  royalties,  at  a 
foundry  cost  of  $4.(iO  each,  or,  say,  at  a  selling  price  of  to  each.  For 
a  pair  of  such,  $10;  add  for  cost  of  grinding  true,  21  cents;  cost  of 
wheels  when  mounted,  exclusive  of  axle  and  cost  of  boring,  tl0.21 
per  pair. 

We  do  not  seem  to  be  able  to  buy  a  really  flrst-class  article  in  the 
way  of  a  steel-tired  wheel  for  much  under  #50  each,  although  some 
that  promise  well  are  offered  at  (turned)  #40  each;  two  such,  9^- 
DiH'erence  in  favor  of  the  ground  cast  wheels,  $60. 7U  per  pair;  for  an 
eight-wheel  car  this  is  9279.16  per  car;  for  a  12-wheel  car,  $418.74  per 
car. 

A  reputable  firm  of  steel  wheel  makers  guarantee  their  wheels 
(costing  $50  each  new)  for  260,000  miles;  the  M.  C.  B.  guarantee  for 
chilled  wheels  under  the  same  service  is  60,000  miles. 

The  steel-tired  wheels  will  average  'i}4  turnings  to  make  the 
260,000  miles.  First  cost  of  a  pair  of  steel-tired  wheels,  say  $80;  cost 
of  S}4  turnings,  shop  handling  and  machine  work,  fo.23;  cost  of  3}4 
removals  and  replacements  at  tiO cents,  f2.10;  total,  fH7.35.  Deduct 
value  of  scrap,  say  1,108  pounds  at  $8  and  $10  per  ton  of  2,240  pounds, 
94.94;  cost  per  pair  of  steel-tired  wheels  for  260,000  miles,  982.41,  ex- 
clusive of  interest  account;  260,000  miles  represents  about  eight 
years  and  eight  months'  average  service. 

Assuming  from  the  above  that  we  would  need  to  use  i}^  pair  of 
chilled  wheels  to  make  260,000  miles,  we  have  cost  of  4j<  pair  of 
chilled  wheels  ground,  943.91;  cost  of  4>^  replacements  at  60  cents, 
$2.60;  total,  946.51.  Value  of  scrap,  say  3,120  pounds,  at  910  per  ton 
of  2,240  pounds,  922.41.  Cost  of  chilled  wheels  to  lun  260,000  miles 
$24.10,  a  difference  in  favor  of  the  chilled  wheels  per  pair  at  the  end 
of  260,000  miles,  say  958.31. 

Assuming  that  there  are,  as  before  mentioned,  34,000  passenger 
equipment  cars  in  constant  service,  and  making  allowance  for  the 
number  of  six-wheel  trucks  under  a  portion  of  them,  the  difference 
in  the  amount  of  money  invested  in  the  one  item  of  first  cost  of 
wheels  alone  would  amount  to  about  $1,863,540;  and  this  does  not 
include  the  extra  cost  of  stock  wheels,  machinery,  etc. 

Reviewing  all  the  above  arguments  wnica,  while  not  pretending 
to  absolute  accuracy  in  some  respects,  are  as  correct  as  necessary, 
it  seems  proper  to  draw  the  conclusion  that  a  really  first-class  600- 
pound  33-inch  chilled  wheel,  ground  true,  costing  perhaps  30  cents 
to  50  cents  more  than  an  average  wheel,  bought  on  rigid  test  and 
guarantee,  especially  marked  and  reserved  for  passenger  service, 
is  good  enough  for  ordinary  United  States  railroading. 


Cast-iron  Tools. 


It  would  hi  hard  to  find  any  more  elegant  examples  of  the 
printers'  and  engravers'  arts  ih  in  the  souvenir  numbers  of  the 
Street  Railwxy  Review  and  tne  Street  Railway  Journal,  both 
issued  list  mjnth  on  the  occisioa  of  the  convention  of  the  Ameri- 
can Street  K  til  way  Association  at  St.  Louis.  And  when  we  sav 
that  the  reading  matter  is  as  interesting  aa  the  press- work  is  goodf, 
we  can  add  nothing  in  way  of  praise. 

An  important  feature  of  Harper's  Magazine  for  several  months 
to  come  will  be  Poultney  Bigelow's  series  of  papers  on  the 
■'  White  Man's  Africa,"  treating  in  the  author's  original  and 
striking  way  the  new  continent  recently  opened  up  to  European 
exploitation.  The  first  paper,  in  the  November  number,  will 
give  a  novel  view  of  Jameson's  raid,  from  material  placed  in 
tiie  author's  hands  by  an  Englisti  physician  and  a  Boer  official 
— (hur«  presenting  both  sides  of  this  remarkable  episode.  The 
seriis  is  the  result  of  a  journey  to  South  Africa  undertaken 
by  Mr.  Bigelow  for  Harper's  Magazine,  and  is  to  be  illustrated 
from  photographs  specially  made  for  the  purpose. 


The  illustrations  and  description  of  the  cast-iron  tools  pub- 
lished m  the  October  number  appear  to  have  interested  eo  many 
persons  that  it  is  thought  a  description  of  the  way  they  are  made 
will  not  be  out  of  place.  They  are  cast  from  the  ordinary  wheel 
iron  used  in  the  Altonna  foundry  for  making  car  wheels.  The 
composition  of  this  is  from  30  to  35  per  cent,  of  charcoal  iron,  15 
per  cent,  of  coke  iron.  5  per  cent,  of  steel,  and  the  balance  old 
wheels  made  in  the  Altoona  foundry.  The  coke  iron  is  No.  2 
foundry,  and  the  specifications  are  that  the  silicon  in  it  shall  not 
exceed  from  1  to  1.25  per  cent. 

The  tools  are  cast  from  wooden  or  metal  pattern,  and  of  any 
form  required.  The  chill  or  chill  mold  consists  of  a  block  of 
cast  iron  about  one  inch  thick,  and  for  a  tool  whose  body  is  1  by 
li  inches  the  chill  is  about  2  by  8  inches.  This  is  notched  out  to 
the  form  of  the  point  of  the  tool  as  shown  in  the  illustration 
herewith,  and  is  placed  in  the  sand  in  the  position  in  which  it 
shown.  The  tools  are  cast  with  the  ]x>int  up,  but  the  fiaska  are 
tipped  up  at  the  back  end  or  heel  of  the  tool  so  that  the  iron  will 
be  sure  to  fill  out  the  point  before  it  becomes  cooled. 

On  inquiry,  we  found  that  these  tools  are  not  used  in  the  wheel 
shops  for  turning  axles  nor  for  steel  tires.  One  reason  given  is 
that  they  are  liable  to  break  under  the  set-screw,  when  fastened 
in  the  tool  poet.  This  diflBculty  may  be  overcome  by  putting  a 
heavy  piece  of  steel  above  or  below  the  tool,  before  it  is  screwed 


fast.  One  of  the  men  using  these  tools  informed  the  writer  that 
he  can  do  considerable  more  work  with  them  for  the  reason 
that  the  work  can  be  run  at  a  higher  speed,  as  they  do  not  lose 
their  temper  or  hardness  by  being  heated,  and  that  they  can  be 
heated  red  hot  without  being  spoiled.  There  is  no  danger,  either, 
of  drawing  the  temper  in  grinding  them  on  an  emery  wheel,  as 
there  is  with  steel  tools.  Surely,  these  are  great  advantages. 
They  are,  however,  not  suited  for  smooth-finishing  cuts,  as  they 
will  not  hold  a  sharp  cutting  edge.  As  stated  in  our  preceding 
article,  they  are  used  in  lathes,  planers  and  boring  machines. 

While  in  the  toolroom,  a  cylindrical  milling  tool,  5  inches  in 
diameter  by  9  inch' 8  long,  was  shown  to  the  writer,  which  was 
made  out  of  an  old  steel  axle  and  case-hardened.  It  had  done  a 
very  large  amount  of  service  and  bad  been  brought  in  to  be  re- 
ground  or  sharpened.  -  ^v■  ■'    >       ■  ■■ 


M.  C.  B.  Lithographs  and  Standards. 


Lithograph  copies  of  the  drawings  of  Standards  (sheets  M.  C.  B.. 
1  to  12,  luclusive)  and  Recommended  Practice  (sbeets  M.  C.  B.,  A  to 
E,  inclusive),  illustrated  on  a  reduced  scale  by  17  sheets  in  the  back 
of  the  Report  of  Proceedings  for  1896,  may  be  had  on  a  similar  num- 
ber of  sheets,  30  by  88  inches,  by  applying  to  the  Secretary  at  974 
Rookery  Building,  Chicago,  III.  Blue-printa  can  be  taken  from 
these  sbeets.  The  sheets  will  be  sold  at  25  cents  each,  plus  postage 
when  sent  by  mail.  If  needed  for  blue-printing,  they  should  be 
shipped  by  express,  and  orders  should  specify  by  what  express 
company  tney  should  be  shipped. 

Blueprint  copies,  30  by  38  inches,  of  the  drawings  of  Recom- 
mend-'d  Practice  (see  plates  C,  D,  B,  F  and  G  in  back  of  Proceedings 
for  1896),  regarding  axle  and  journal-box  and  contained  parts  for 
cars  of  80,000  pounds  capacity,  may  be  had  by  avplying  to  the  Sec- 
retary, same  address  as  above.  These  blue-prints  will  be  sold  at 
cost,  which  we  now  estimate  will  be  about  30  cents  each. 

Pamphlets  containing  the  text  of  the  Standards  and  Recom- 
mended Practice,  same  as  printed  in  the  Proceedings  of  1896,  will 
be  furnished  similarly  at  25  cents  each. 
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Kulin^  of  the  Arbitration  Ck>nunittee. 


When  the  Rules  of  Intercbange  were  revised  in  June,  1896,  the 
Arbitration  Committee  was  authorized  by  motion  tomake  a  ruling 
on  questions  arising  and  not  settled  by  the  Rules,  which  ruling 
should  stand  thereafter  as  part  of  the  Rules  for  the  year.  The  fol- 
lowing suhjec's  which  have  befn  brought  to  the  attention  of  the 
committee  at  its  meeting,  Sept.  16,  by  numerous  parties,  have 
been  considered  worthy  of  such  ruling: 

A.  Because  of  the  postal  authorities  becoming  more  strict  in  re- 
gard to  the  railway  service  mail,  it  has  been  suggested  to  the  Arbi- 
tration Committee  that  the  repair  card  stubs,  referred  to  in  Section 

;  16  of  Rule  4,  miftht  be  allowed  to  accompany  the  bills  instead  of 
being  forwarded  to  the  car  owner  on  or  before  the  twentieth  day  of 
each  month.  The  Arbitration  Committee  sees  no  objection  to  the 
suggestion  beinar  followed  unless  oome  car  owner  insists  that  Sec- 
tion 16,  Rule  4.  be  literally  complied  with. 

B.  Section  2o  of  Rule  5  is  intended  to  protect  car  owners  from  lose 
by  reason  of  damage  done  in  switching  cars,  therefore  switching 
roads  are  not  allowed  to  render  any  bills  for  damage  caused  wbile^^ 
cars  are  in  their  possession.  It  is  not  intended  to  prevent  switching 
roads  from  renderinf!  bills  against  their  immediate  connections  for 
any  repairs  of  owner's  defects  which  may  be  authorized  by  such 
connections  when  delivering  the  cars,  and  which  existed  upon  the 
cars  at  the  time  of  delivery.  In  such  cases  the  delivering  road  mast 
naj  the  bills  of  the  switching  road,  and  can  only  reeovar  from  car 
owners  by  certiflcation  on  bills  rendered  b>  delivering  road  against 
the  owner,  that  these  owner's  defects  existed  before  the  cars  were 
delivered  to  the  switching  road. 

C.  Under  the  head  of  defects  of  wheels,  a  portion  of  Section  (d)  of 
Rule  3  of  the  Rales  for  189.^,  has  been  Inadvertently  omitted  from 
the  Rules  for  181)6,  and  the  following-sbould  be  considered  as  a  part 
of  Rule  3,  under  the  head  of  "  Owners  Rpspont-ible  "  : 

"Worn  flange;  flanges  having  flat  vertical  surfaces  extending 
more  than  one  inch  from  tread." 

D.  No  provision  is  made  in  the  Rules  of  Interchange  as  to  scrap 
credit  for  old  brakesboes  removed,  and  no  provision  is  made  for 
labor  charges  in  renewing  brakeshocs.  The  Arbitration  Committee, 
therefore,  recommends  that  no  credit  be  allowed  for  the  scrap  in 
such  cases,  and  that  no  charge  t>e  made  for  the  labor  of  renewing 
the  shoes. 


THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOB. 
;  LOCOMOTIVE  EXHAUST  PIPES  AND       .    , 
SMOKESTACKS.*       - 


•":        ..  BY  ISSPECTOK  THOSKE.  '.-: 

(Continued  fiom  Page  27.3)   '   ' 

X.— Experiments  with  Different  Shapes  of  Nozzles. 

The  experiments  made  with  nozzles  of  the  same  opening,  but  of 
different  inclinations  and  shapes,  as  shown  in  Fig.  6'^,  gave  no 
ground  for  thinking  that  the  inclination  of  the  conical  sides  of  the 
nozzle  or  the  overlapping  form  of  the  mouth  exerts  any  noteworthy 
influence  upon  the  action  of  the  exhaust. 

Prussmann's  assertion,  that  the  shape  of  the  stack  is  dependent 
upon  the  inclination  of  the  nozzle,  here  Snds  its  re'utation. 
Conclusions. 

The  foregoing  exposition  and  detail  of  experiments  shows  that 
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the  action  of  a  cylindrical  stack  upon  the  draft  is  dependent  upo-i 
the  inter-relationship  of  its  siz-*,  that  i«  to  say.  its  free  diameter  d. 
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its  length  I,  and  the  distance  x,  from  the  nozzle  (see  Fig.  69),  and 
also  upon  dlx. 

If  we  change  any  one  of  these  three  dimensions  in  a  stack  the 
draft  will  also  be  changed.  But  by  making  a  correlative  change  in 
the  other  two  dimensions  the  new  stack  can  be  so  designed  that 
the  same  draft  will  be  produced,  ihus  we  can  still  retain  a  stack 
that  will  produce  the  same  draft  by  making  combinations  with  d, 
I  and  X.  '..  : : 

The  following  cases  are  possible  r.     ' ' 


Unchanged. 

1 d       . 

t / 

3 X 

4  nrthiDg... 


Changed. 

Ix 

dx 

dl 

......d.i.x 


making  four  different  forms. 
In  the  conical  stack  as  shown  in  Fig.  70,  there  must  t>e  added  to 

the  three  preceeding  dimensions  a  fourth,  or  the  flare|-j  of  that 

portion  of  the  stack  lying  above  the  point  of  smallest  cross-section, 
which  thus  makes  the  following  combinations  possible  : 

(1)  Six  combinations  of  twos;  ...••;.. 

--^                       (2)  Four           "            '•  threes; .  •v.": 

(3)  One              "             "four;  ■>.;.■; 

thus  making  in  all  eleven  forms.  "    '■■  v 

The  combinations  of  two  are  as  follows  :  ■  '   --.;■'.'■ 


1  .. 
S_. 
S  . 

5.. 
6.. 


Uochanged. 
dn. 
dl 

dx       . 
nt 
nx 
I* 


Changed. 

Ix 

nx 

tit 

4x 

dl 

in 


The  two  forms  that  correspond  to  the  original  and  combination 
6  are  given  as  an  example  in  Fig.  71. 
The  combinations  of  threes  are  as  follows: 


Unchanged. 
d 

n 
I 

X 


Cbaoged. 
..  nix 

rfte 

dmx 

din 


In  the  combination  of  fours  the  whole  four  elements  mnat  be 
changed. 

Naturally,  in  place  of  the  shape  given  in  the  groups  others  may 
be  used,  since  for  any  single  dimension  different  values  may  be 
assumed;  for  example,  in  the  combination  of  twos  the  value  for  the 
flare  in  No.  6  may  l>e  J.  i,  |i,  4^.  etc.,  corresponding  to  the  diameter 
of  the  waist.  The  same  course  can  be  taken  with  the  length  I,  the 
nozzle  distance  x,  etc.  We  can  see  that  a  given  vacuum  can  be 
obtained  with  a  number  of  different  shapes  of  stacks. 

This  is,  consequently,  net  at  in  harmony  with  the  opinion  ex- 
pressed by  Clark  (to  be  sure,  it  referred  to  cylindrical  stacks  only) ; 
that,  "  for  a  given  locomotive  there  was  bat  on«  form  of  stack  in 
which  the  efficiency  would  be  greatest,  but  in  spite  of  the  fact  that 
Noz  >  and  Geolfroy  corroborated  him  and  Zenner  and  Prussmann 
applied  the  same  principle  to  conical  stacks  we  are  confirmed  in  the 
opinion  that: 

On  any  locomotive  with  a  given  dia-neter  of  nozzle  the  same 
height  of  vacuum  n  can  bemaintained  toithdiffertnt  stacks;  the  form 
itself,  vchether  cylindrical  or  conical,  being  a  matter  of  no  impor- 
tance. 

The  stack  which  will  give  the  best  results  from  the  standpoints 
of  the  blowing  of  the  fire  and  the  consumption  of  coal  cannot  be 
determined  either  theoretically  or  by  experiments  with  the  appara- 
tus; and  here  actual  service  on  the  locomotives  must  step  in  and 
play  its  part.  This  alone  can  tell  us  what  stack  will  cause  the  fire 
to  burn  most  evenly  and  quietly  and  give  the  smallest  production 
of  cinders  and  sparks.  In  general,  a  large  stack  is  to  be  prefem  d 
to  a  small  one  for  the  production  of  a  given  draft,  since  with  it,  as 
we  have  already  shown,  the  sides  of  tbo  smokeboz  and  the  tubes 
remain  cleaner,  and  also  because  it  appears  to  be  less  sensitive  in 
its  influence  upon  the  draft  for  slight  changes  in  the  position  of  the 
nozzle  than  is  the  case  with  smaller  stacks. 

In  order  to  show  the  relative  equality  cf  the  conical  and  cylindri- 
cal stacks  in  reference  to  their  influence  upon  the  draft,  aa  well  as 
the  necessary  differences  in  diameter  the  accompanying  Table 
XXVII.,  based  upon  the  curves  given  in  Plate  I.,  has  been  drawn  up. 
U  comprises  those  stack  diameter",  which,  with  nozzle  distancea 
ranging  from  18.9  inches  to  26  inches  and  the  five  different  nozzle 
diameters  (3.91  inches  to  3.51  inches),  produce  the  same  vacuum  of 
from  3.35  inches  to  3.94  inches  of  water  with  a  pressure  of  3.94 
jnphfs  9f  al¥rvu^^  in  the  e;tperia»ent»l  apparatus 
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TABLE    XXVU. 


Vacnnm 
in  iDcbes 
of  water, 


3.33. 
3.5t. 
S.74 
3.91 


Nozzle  distance  and  shape 
o{  stack. 


Inches. 


18  90  ..  ^  ,', 

I  cylindrical. 

(I 

20  47....-{  ,'.. 


22.05...  I  / 


IcirHDdrical 


Smallest  diameter  of  stack  in  inches 
which,  with  the  same  nozzle  dis- 
tance on  the  experimenral  appara- 
ratus,  will  produce  the  vacuum  in- 
dicated with  a  nozzle  diameter  of 


3.91  in.  1.^3  in.  1.74  in. 


M.62....-J 


r-ylindrical  ..... 
I  •  


cTliodrioat. 


13.00 
U.SX 
15  96 
12  91 
11.33 
15.61 
12  81 
IIMO 
14  S2 
11.76 
13.86 

u.n 


13.90 
15  36 
17  01 
13.82 
15.20 
16.58 
13.78 
15  10 
16.10 
13.70 
It  76 
15.55 


11.80 
16.26 
17.99 
11.76 
16  06 
17.60 
14.69 
15.91 
17.13 
II  65 
l.'i.75 
16.60 


5.12  in 


5.51  in. 


15.43 
16.73 
18  50 
15.36 
16.58 
18.07 
15  28 
16.42 
17.61 
15.21 
16.26 
17.2U 


15.83 
17  13 
1S.90 
1-^.75 
16  97 
16.17 
15.67 
16.81 
17. *> 
15.63 
16.  S5 
17.48 


From  this  we  may  obtain  for  example  the  equivalent  stack  di- 
ameter of  1.33  inches  and  a  distance  of  20.47  inches  and  fiad  them  to 
be: 

For  the  cylindrical /.  16.58  inches. 

For  the  conical  with  i  fltre 1. 13.82  incheB. 

For  the  conical  with  ,',  flare .     ../.  .15.20  inches 

The  table  shows  that  the  cylindrical  stack  for  eju^e^lments  on  the 
apparatus,  or  the  basis  of  this  relationship,  accordiag  to  the  nozzle 
distance  required  and  the  vacuum  to  be  produced  must,  In  this 
instance,  be  made  2.76  inches  larger  than  the  waist  of  a  &tack  with 
2^flare  and  \.3S  inches  larger  than  that  with  a  Hare  of  ,>o.  Uence  we 
conclude : 

TTu  less  a  stack  opens  out  toward  the  top,  by  juat  80  much  more, 
for  the  same  length,  must  its  smallest  diameter  be  tnade,  if  a  draft 
of  the  same  intensity  is  to  be  maintained. 

If,  therefore,  it  is  desired   to  apply  a  stack  to  a  locomotive  that 
shall  have  the  same  effect  upon  the  draft,  but  whose  flare  shall  be 
different,  while  the  length  remains  the  same,   the  size  of  the  diam 
etermust  vary  and,  inversely,  if   the  diimeter  of  the  smallest   sec- 
tion is  to  be  left  unchanged  there  must  be  a  variation  of  the  length. 

For  the  sake  of  a  practical  demotistr-!tion  a  four-coupled  eight- 
wheeled  Erfurt  express  l3comotive  was  tested  with  the  same, 
nozzle  ratios  and  stacks  of  different  diameters  and  flares  as  well  as 
with  cylindrical  stacks  of  15.75  inches  and  1S.7  inches  in  diameter- 
The  length  I  was  made  to  vary  23.62  inches  and  the  diameter  of  the 
waist  by  3.94  inches.  They  all  steamed  very  well  and  permitted  a 
heavily  laden  fast  train  to  be  hauled  promptly  on  schedule  time. 
The  coal  consumption  and  the  production  of  sparks  was  naturally 
different.  Accurate  measurements  showed  that  the  cylindrical 
•tack  was  large  enough  and  yet  it  was  no  larger  than  the  conical 
and  was  even  smaller.  Experiments  were  also  made  with  cylin- 
drical stacks  on  a  locomotive  of  another  make.  Everything  went.'to 
confirm  the  first  results  obtained  on  the  apparatus,  namely: 

The  conical  stack  is  in  jw  way  superior  to  the  cylindrical. 

If  Zenner  and  Grove  arrive  at  a  theoretical  conclusion  the  oppo- 
site of  this,  it  may  be  remarked  that  in  their  principal  equation  re- 
ferring to  it: 

-.      -  /57"    •  ... 

the  value  oPi,  which  expresses  the  conicity  and  shape  of  the  stack, 
and  is,  i 

was  an  entirely  mistaken  one  by  them,  owing  to  the  lack  of  experi- 
mental data  at  that  time. 
In  both  of  these  equations: 
£  =  the  quantity  of  air,  which  is  drawn  in  by 
.  '    />=  the  quantity  of  steam  blowing  out  of  the  nozzle. 
- :   /s=  the  smallest  sectional  area  of  the  stack.  -    , 

fa=    "largest  "  "      ' ";  .        :  .;    ' 

.  fb  =  "  sectional  area  of  the  nozzle.        -  .  •    '. 

,  .fr=  "         tube. 

■ '     </  =  a  coedcient. 

Both  of  these  theoretical  investigators  now  deduce  from  the  fore- 
going formula: 

The  draft-producing  efficiency  of  a  stack  Increases  as  c  becomes 
smaller ;  that  is  correct.  But  they  also  conclude  c  will  be  largest 
\/'«reinsining  unchanged),  for  Ai=/9>  tbi^t  is  to  say,  for  cylindri- 


cal stacks,  and  then  c  =  1 ;  c  will  be  smaller  as  fa  increases,  and  it 
will  be  smallest  (=  }4)  for  fa  =  x  ,  that  is  to  say  for  a  stack  the  top 
of  which  has  been  widened  out  into  infinity;  from  which  it  must 
be  concluded  that  the  more  the  stack  widens  out  toward  the  top, 
by  just  that  much  will  the  effect  upon  the  draft  be  more  efficient. 
But  t.bis  latter  position  is,  as  we  have  already  shown,  utterly  un- 
tenable. 

According  to  the  Hanover  experiments,  as  shown  in  Section  VI., 
we  find,  on  the  contrary,  the  opposite  to  be  the  case,  that  is  to  say  : 

The  smallest  cross  section  of  a  stack  remaining  the  sam*,  the 
.sharper  a  stack  flares  open  toward  the  top  (see  Fig.  72)  the  less  will 
be  its  effective  action  upon  the  draft.  '■'.v  •  . 

Hence  the  foregoing  equation  :  ,      '■   .;  •.?  '    •' 


1  -I- 


C  = 


(U 


2 


should  be  understood  as  follows :  It  is  not  fs  but  rather  fa  that 
must  remain  unchanged.  Then  the  smaller /»  becomes  relatively  to 
fa,  by  Just  so  much  will  C  also  become  less,  and  the  effective  action 
upon  the  draft  increased. 

The  smallest  value  of  C  corresponds  to  fs  =  0,  in  whch  C  =  X,  in 
accordance  with  the  reasonings  of  Zeuner  and  Grove  ;  but  it  has 
merely  a  theoretical  siKnifieance. 

When/.*  =  ^a  (a  cylindrical  stack)  the  maximum  value  of  f  =1 
is  that  at  which  the  smallest  value  is  obtained  for  the  vacuum. 

When /a  <  /a  (a  conical  stack)  the  result  is  a  lower  value  for  c 
'  and  a  greater  one  for  L. 

This  corresponds  exactly  with  the  results  of  the  Hanover  experi- 
ments (Section  VI.  6)  which  showed  : 

The  upper  diameter  of  a  stack  remaining  thus  unchanged,  the 
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sharper  a  stack  contracts  towards  the  bottom  (see  Fig.  73)  by  just 
so  much,  other  conditions  being  tl^e  same,  does  the  vacuum  increase, 
in  other  words :  With  the  same  diameter  at  the  top  the  cylindrical 
stack  is  least  effective  as  a  draft  producer. 

If  the  conical  stack  of  Fig.  73  had  the  correct  dimensions,  the 
cylindrical  stack  of  this  figure  for  the  same  locomotive  would  natu- 
rally be  too  large,  the  nozzle  relations  remaining  unchanged.  If, 
on  the  other  hand,  the  dimensions  of  the  cylindrical  stack  were 
correct,  then  the  conical  stack  that  is  indicated  would  be  too  small. 

The  above  formula  is  therefore  not  available  for  making  a  com- 
parison between  conical  and  cylindrical  stacks,  and  the  many  de- 
ductions made  from  it  are  unreliable.  It  simply  asserts  that 
generally  a  small  stack  produces  a  higher  vacuum  than  a  large  one. 
The  length  of  the  stack  and  the  position  of  the  nozzle  are  not  taken 
into  consideration.  Suppose  a  cylindrical  stack  with  a  sectional 
area /a  (Fig.  73)  produces  too  small  a  vacuum,  the  difficulty  can  be 
remedied  without  any  change  in  the  nozzle  position,  either  by 
using  a  conical  stack  with  a  sectional  area/a  at  the  top,  and  whose 
smallest  sectional  area/^  <fa,  or  by  using  a  smaller  cylindrical 
stack  whose  sectional  area  lies  between /s  and/a. 

If  it  Is  desired  to  replace  a  syliudrical  stack  by  a  conical  one, 
while  the  nozzle  position  and  the  draft  is  kept  the  same,  it  will  be 
necessary,  according  to  the  experiments  made  on  the  four-coupled 
express  locomotive,  to  keep  the  average  sectional  area  of  the  two 
stacks  the  same :  that  is  to  say,  we  must  make  the  upper  diameter 
as  much  larger  as  the  lower  is  contracted,  as  shown  in  Fig.  74.  This, 
is,  of  course,  on  the  supposition  that  the  length  above  the  base  of 
the  stack  is  to  have  a  constant  value  I',  which  is  the  proper  one  for 
the  sectional  area  of  the  tubes  and  the  grate  of  the  locomotive,  and 
also  with  reference  to  d,  as  will  be  further  explained  later  on. 

As  we  hftTe  already  ejtplained,  the  experimental  cylindrical  stack 


AND  RAILROAD  JOURNAL. 


313 


with  a  length  of  3  feet  4.02  inches  under  fixed  relations  is  3.19 
inches  larger  in  diameter  than  the  waist  of  the  stack,  having  a  flare 
of  I.  This  diSerence,  acsording  to  the  last  table,  becomes  less  the 
higher  the  vacuum  ;  while,  on  the  other  hand,  it  increases  as  the 
nozzle  distance  is  decreased,  the  height  of  the  vacuam  remaining 
the  same. 

Suppose  we  take,  for  example,  a  difference  of  3.15  inches  (80  milli- 
meters), then,  according  to  the  comparison  made  below,  with  ^  =  3 
feet,  1.80  finch,  the  stack  with  a  flare  of  one-sixth  must  be  3.15 
inches,  and  that  with  one  eighth  flare  must  be  2.36  inches  smaller  at 
the  waist  than  a  cylindrical  stack  of  the  same  length  IK  Referring 
to  figure  74,  the  size  of  a  then  becomes  for 

Stack  with  one-sixth     flare  =  1.575  inches. 
,  ;.  "         "      one-eighth     "       =  1.18        " 

In  consequence  of  the  foregoing  Equivalence  of  the  cylindrical 
and  conical  stacks,  the  rule  which  ha^,  up  to  this  time,  been  ac- 
cepted as  correct,  according  to  which  a  conical  stack  requires  a 
larger  blast-nozzle  than  a  properly  designed  cylindrical  stack,  this 
rule,  we  say,  has  no  longer  any  basis  of  support. 

Both  forms  of  stack,  if  properly  designed,  need  the  satne  diameter 
of  nozzle  for  the  production  of  the  same  draft. 

Practical  tests  were  made  of  this  proposition  on  two  standard 
express  locomotives,  with  four  wheels  coupled,  as  well  as  on  several 
compound  and  ordinary  freight  locomotives,  and  also  on  several 
tank  locomotives,  and  in  all  case^  the  conical  stack  was  replaced  by 
the  cylindrical  without  any  contraction  of  the  nozzle. 

The  steam  production,  the  formation  of  sparks,  the  coal  consump 
tion,  etc.,  was  such,  during  a  long  run  in  actual  service,  that  the 
drivers  who  were  in  charge  were  so  well  satisfied  with  the  results 
that  they  never  expressed  a  wish  during  the  whole  time  to  have  the 
conical  stack  replaced. 

XII.     THE  RULES  OBTAINED. 

The  Grove  rules*  for  the  determination  of  the  stack  diameters 
depends  entirely  upon  the  sectional  area  of  the  tubes  and  ignores 
the  grate  area.  This  method  of  calculation  was  accurate  for  the 
locomotives  of  that  time,  but  it  is  not  applicable  to  the  locomotives 
of  to-day  with  their  large  grate  areas.  The  stack  diameters  must 
rather  be  based  upon  both  of  these  dimensions,  as  Clark  has  already 
pointed  out  in  his  time.  As  we  well  know,  the  ratio  of  heating 
surface  to  grate  area  varies  considerably  in  practice. 

Long  boilers  of  the  same  or  of  similar  construction  frequently 
have  different  sizes  of  fireboxes,  so  that,  in  such  cases  with  the 
same  number  and  size  of  tubes,  the  grate  areas  may  be  of  very  dif- 
ferent sizes.  Hence,  if  it  were  allowable  to  settle  the  size  of  the 
stack  with  reference  to  the  sectional  area  of  the  tubes  only,  loco- 
motives, which  might  hav«  widely  diflferent  grate  areas,  would  still 
have  the  same  size  of  stack  with  the  same  nozzle  opening.  But  this 
is  practically  unallowable,  for  it  has  been  shown  in  locomotive  ser- 
vice that  large  grate  areas,  under  exactly  the  same  conditions, 
need  a  lower  vacuum  and  a  larger  stack  than  the  smaller  grate 
areas,  t 

The  rules  for  the  determination  of  the  size  of  the  stack  must, 
therefore,  take  the  grate  area  into  consideration.  There  are 
two  tcaya  in  which  this  can  be  done:  Either  we  can  calculate  the 
diameter  of  the  nozzle  opening  from  the  given  sectional  area  of  the 
tubes  and  the  grate  area,  and  then  from  this,  by  means  of  a  corre- 
sponding ratio,  determine  the  diameter  of  the  stack,  or  we  can  cal- 
culate the  lattsr  directly  from  the  grate  area  and  the  sectional 
area  of  the  tubes,  and  then  deHve  from  it  the  proper  diameter  of 
the  nozzle  that  is  to  be  used.  Both  methods  lead  us  to  the  same 
goal,  but  we  prefer  the  latter. 

For  the  sake  of  simplicity  we  show  the  method  with  which  the 
grate  area  is  taken  into  consideration  and  how  a  different  value 
must  be  given  to  the  co-efficient  according  to  its  size  and  which  ex- 
presses the  relationship  existing  between  the  sectional  area  of  the 
stack  and  the  tubes  that  must  also  betaken  into  account  in  the  cal- 
culation. For  example,  suppose  the  grate  area  increase  from  9.76 
square  feet  (one  square  meter)  to  26.9  square  feet  (2.5  square  meters, 
this  co-eiflcient,  according  to  the  experiments  that  have  been  made) 
rises  from  nearly  .34  to  .375  for  conical  stacks  having  a  flare  of  one- 
sixth,  while  for  cylindrical  stacks  it  rises  from  .505  to  .5625. 
(Tobe  continued. ) 


The  Moskowitz  System  of  Electric  Car  Lighting. 


•  The  rule  for  hard  coal  flrioff  is:  ..... 

Sectional  area  of  c.vlindrical  stack  c  .iOfs.  •.    .■■■•.",.  '     .•■.'  .;■ 

"    waist  of  coatcal  stack  =  .33/'s.  ■...'■,    .  ••Vj. •/■*■-.' 

Nozile  diameter  for  cylindrical  stack  =  j'j^s.  .'!   ,.      ■< -'    "':'■/*..-. 

"  "  "  conical  stack  =  jVi.  .'    •^'■■    -  •.■.-".     ■-•^.■.' 

When  fa  indicate  the  Beectional  area  of  the  tubes. 
The  flare  of  the  conical  stack  equal  j.Ss. 
t  A  fourcoupled  compound  locomotive  of  the  Prussian  State  Rail- 
way haviDK  a  grate  area  of  24.4  square  feet  would,  vrbile  hauliDK  a  heavy 
freiKht  train  weiKhioK  183grosi<  tons  at  a  ppeed  of  50  miles  per  hour,  main- 
tain a  varuum  of  from  34^  inches  to  3.54  inches  of  vrater  while  cuttiny  off 
M  .43  of  the  euoke, 


The  National  Electric  Car  Lighting  Company,  of  New  York,  has 
a  car  on  the  Pennsylvania  Railroad  equipped  with  the  Moskowitz 
system  of  car  lighting,  the  patents  on  which  are  controlled  by 
them,  and  is  about  to  equip  a  chair  car  on  the  Santa  Fe  road  for 
service  between  Chicago  and  Kansas  City. 

The  system  is  an  electric  one  in  which  the  current  is  obtained 

from  a  dynamo  driven  from  the  axle.      In  the  standard  equipment 

of  the  company  a  21-inch  wooden  split  pulley  is  clamped  onto  the 

axle,  and  this  is  ttelted  to  a  7-inch  pulley  on  a  countershaft  secured 

to  the  face  of  the  truck  transom.    This  countershaft  is  supported 

on  "  spring-cushioned  *'  bearings,  or  bearings  on  which  springs  act 

in  such  a  manner  as  to  keep  the  belt  tight  when  the  journal  boxes 

move  up  or  down  in  the  pedestals.    From  the  countershaft  another 

belt  runs  over  an  8-inch  pulley  to  a  4-inch  pullev  on  the  armature 

shaft  of  the  dynamo,  the  latter  being  secured  to  the  end  piece  of 

the  truck  frame.     The  split  pulley  is  of  specially   prepared  bard 

wood  ;  the  belts  are  double  thickness,  the  one  between  the  axle  and 

countershaft  being  6  inches  wide  and  the  other  3  inches,  and  both 

belts  are  specially  prepared  with  a  view  of  withstanding  all  sorts 

of  weather,  including  snow  and  ice  ;   the  dynamo  is  encased  in  a 

steel  cylinder  that  is  dust  and  water  proof,  aud  all  bearings  are  of 

durable  metal  and  automatically  oiled  from  cups  or  reservors  that 

will  hold  a  week's  supply  of  lubricant.    The  dynamo  weighs  300 

pounds,  the  split  pulley  on  the  axle  35 pounds,  and  the  countershaft 

complete  80  pounds. 

The  dynamo  is  so  wound  that  it  maintains  a  practically  constant 
voltage  at  all  speeds  above  eight  miles  per  hour,  there  being  an  in- 
crease of  only  three  volts  between  this  speed  and  60  miles  per  hour. 
The  poles  are  automatically  reversed  with  each  reversal  of  the  di- 
rection in  which  the  car  moves,  this  being  accomplished  by  devices 
on  the  switchboard. 

The  dynamo  does  not  generate  electricity  at  speeds  below  eight 
miles  per  hour,  and  to  keep  the  lights  going  at  times  when  the  car 
is  standing  or  running  slow,  two  sets  of  storage  batteries  are  pro- 
vided, one  set  charged  and  ready  to  be  automatically  thrown  into 
the  light  circuit  when  the  speed  falls  beiow  eight  miles  per  hour, 
and  the  other  being  charged  by  surplus  current  generated  by  the 
dynamo.  When  fully  charged  the  second  battery  is  switched  into 
the  light  circuit  and  the  first  one  is  connected  to  the  dynamo  for 
recharging. 

The  standard  equipment  for  a  60-foot  passenger  car  consists  of 
fouteen  16candle-power  lamps,  twelve  in  the  oodyof  the  car  and  one 
in  each  vestibule.  The  current  is  taken  from  the  dynamos  on  the 
truck  by  flexible  connections  to  the  carbody  and  thence  to  a  switch- 
board located  at  any  convenient  point,  preferably  in  one  of  the  closets 
in  the  car.  The  board  is  boxed  up  and  can  be  put  under  lock  and 
key  if  desired.  On  the  switchboard  are  grouped  all  the  devices  by 
which  the  entire  apparatus  is  controlled.  First,  there  is  the  main 
switch,  which  controls  all  the  dynamo  circuits  and  which  must  be 
closed  in  order  that  the  dynamo  may  generate  a  current.  Ad 
ammeter  shows  the  quantity  of  current  arenerated  and  a  resistance 
coil  is  provided  tobe  switched  into  the  light  circuit  if  needed.  Then 
there  are  the  automatic  electro-magnetic  devices  for  reversing  the  po- 
larity in  the  dynamo,  already  mentioned.  There  is  also  a  special  12- 
point  switch  which  controls  the  whole  system.  It  is  connected  with 
the  two  sets  of  storage  batteries  already  mentioned.  While  one  of 
these  batteries  is  furnishing  light  the  other  is  being  charged  from 
the  dynamo.  When  the  battery  that  is  furnishimg  the  light  is  ex- 
hausted, the  switch  is  thrown  to  the  opposite  position,  and  thereby 
connects  the  battery  that  has  just  been  charged  with  the  lights, 
while  the  other  is  connected  with  the  dynamo  to  be  charged  again. 
One  turn  of  the  switch  accomplishes  the  two  changes,  and  it  is  im- 
possible to  make  a  mistake. 

The  storage  batteries  are  carried  in  two  wooden  boxes  under  the 
car,  and  it  is  claimed  that  they  require  looking  after  only  once  in 
several  months. 

It  will  thus  be  seen  that  the  system  comprises  the  dynamo,  two 
sets  of  storage  batteries,  a  light  circuit,  and  a  switchboard.  A  car 
is  supposed  to  start  after  installation  of  the  system  with  its 
batteries  charged  sufficiently  for  six  hours'  light,  and  should  then 
have  current  at  all  times  for  lighting  purposes. 

The  chief  claims  made  for  the  system  are  :  A  high  grade  of  effi- 
ciency at  moderate  first  cost,  simplicity  of  design,  ease  of  inspection, 
small  operating  expense,  and  the  possibility  of  employing  unskilled 
labor  for  attendance.  The  simplicity  of  operation  is  evident  when 
it  is  considered  that  there  are  but  two  switches  to  operate,  one 
throwing  the  dynamo  into  or  out  of  service,  and  the  other  changing 
the  connections  to  the  batteries.  All  other  features  are  automatic. 
The  National  Electric  Car  Lighting  Company  has  offices  at  9Q 
Broad  street,  New  York  City, 
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New  Publications. 


The  Chicago  Main  Drainage  Channel.  A  description  of  the 
Machinery  Vned  and  Methods  of  Work  Adopted  in  excavatiuK  the 
the  28-mile  Urainatte  Canal  from  Chicago  to  Lockport,  111.  By 
Chan.  S.  Hill,  C.  E.,  AsKociate  Editor  Engineering  News.  The 
EnKineerinK  News  Publishing  Company,  New  York,  1896.  129  pp., 
8  inches  hy  II  inches. 

The  drainage  canal  which  the  city  of  Chicago  i»  constructing  is 
one  of  the  greatest  works  of  its  kind  in  the  world,  and  the 
policy  of  letting  the  excavation  of  the  40,000.000  cubic  yards 
of  earth  and  rock  in  small  sections,  combined  with  the  variety  of 
the  materials  to  be  excavated,  has  resulted  in  the  employment  of 
many  methods  for  handling  the  material.  Engineers  expert 
in  this  kind  of  work  have  everywhere  praised  many  of  the 
methods  devised  and  employed  successfully  by  contractors 
who  previously  had  little  actual  practice  in  canal  work.  Hence  the 
volume  before  us  is  of  special  interest  and  value,  for  it  describes 
and  illustrates  the  methods  and  machinery  employed.  Tbe  cost  of 
excavation  are  also  given  whenever  obtainable,  and  while  contract- 
ors would  not  in  all  cases  furnish  cost  figures,  the  author  believes 
that  this  volume  contains  more  complete  figures  of  the  work  than 
exist  anywhere  outside  of  the  official  records  of  the  canal  engineers. 
The  book  contains  100  excellent  engravings  and  is  writ- 
ten iu  a  clear  and  concise  style.  It  is  a  reprint  of  a  series  of 
articles  which  appeared  in  EnBineering  iVM/'.slast  year,  but  numer- 
ous additions  and  revisions  bring  the  work  up  to  date.  In  an  ap- 
pendix the  effect  of  the  completed  cinal  on  the  lake  levels  is  fully 
discussed.  We  heartily  commend  the  book  to  the  attention  of  our 
readers. 

Locomotive  Mechanism  and  Enoineekino.  With  an  Appendix 
on  tbe  modern  electric  locomotive.  By  U.  C  Reagan,  Jr.,  Loco 
motive  Engineer.  Second  edition.  John  Wiley  &  Sons,  New 
York.  Chapman  &  Hall,  Limited,  Lonrioo.  1896.  419  pages. 
5  inches  by  7  inches. 

This  book  undoubtedly  contains  information  of  value  to  loco- 
motive engineers  and  firemen,  but  the  style  of  the  author  is  far 
from  clear,  and  what  he  says,  if  taken  literally,  would  sometimes 
be  misleading  and  even  absurd.  For  instance,  on  page  2  he  says: 
"  That  portion  of  boiler  which  is  over  the  firebox  must  be  very 
strongly  stayed  with  either  crown  bars  or  radial  stays.  .  .  . 
This  staying  is  necessary  from  the  large  area  and  the  exposure  to 
the  hottest  part  of  the  fire."  Neither  of  these  reasons  is  true. 
Certain  parts  of  boilers  are  stayed  because  their  shape  or  form  is 
such  as  to  require  it.  On  page  .5  is  the  following  :  "  It  is  important 
that  all  gage-coeks  should  be  kept  open  and  especially,  under  all 
circumstances,  the  lower  one."  Whit  the  author  evidently  means 
is  that  gage-cocks  should  not  be  allowed  to  become  clogged  up, 
but  he  does  not  say  so.  On  the  contrary,  he  appears  at  first  sight  to 
advocate  the  practice  of  running  an  engine  with  the  gage-rocks 
wide  open.  On  the  same  page  the  explanation  of  why  the  use  of 
wet  steam  should  be  avoided  could  be  considerably  improved  in 
clearness  and  accuracy.  We  might  quote  many  other  cases  of  bad 
English,  such  as  where  the  author  calls  pistons  "  round  disks,', 
etc.,  and  of  misstatements,  such  as  where  it  is  said  on  page  73  that 
"cushion' in  a  cylinder  is  required  "  to  prevent  the  piston  head 
from  striking  the  cylinder  bead";  but  it  is  not  necessary  to  go 
through  its  419  pages  to  indicate  the  character  of  the  work.  In 
general,  it  may  be  said  that  the  author  appears  to  have  a  good  fund 
of  practical  knowledge,  but  he  is  not  sufficiently  grounded  in  the 
principles  of  locomotive  engineering  to  be  always  accurate :  and 
furthermore,  that  his  command  of  language  is  not  sufficient  to 
enable  him  to  say  just  what  he  means  in  all  cases. 

Experiments  ipon  the  Contraction  of  the  Liquid  Vein  Issu- 
ing FROM  AN  Orifice,  and  Upon  the  Dlstbibution  of  Vkloci- 
TIE8  Within  It.  By  H.  Bizin,  Inspector  G^n^ral  des  Fonts  et 
Chau8»i?e8.  Translated  by  John  C.  Trautwine,  Jr.  John  Wiley  & 
Sons,  New  York  ;  Chapman  &  Hall,  Limited,  London,  1896.  64 
pages,  5%  inches  by  9  inches. 

This  book  records  the  results  of  very  accurate  experiments  made 
upon  liquid  veins  by  the  author,  at  Dijon,  beginning  in  1890.  The 
orifices  were  as  follows;  1.  Orifices  in  a  vertical  plane:  Square 
orifice,  0.20  meter  square  (contraction  complete);  circular  orifice, 
0  20  meter  in  diameter  (contraction  complete);  rectangular  orifice, 
0.80  meter  wide  by  0.20  meter  high  (lateral  contraction  suppressed). 
2.  Orifices  in  a  horizontal  plane:  Circular  orifice,  0.20  meter  in  di- 
ameter (contraction  complete);  circular  orifice,  0.10  meter  in  diam- 
eter (contraction  complete).  The  co-efficients  of  discharge,  the 
geometrical  figures  of  the  veins  and  the  velocities  in  the  interiors 
of  the  veins,  were  determined  for  each  of  these  orifices,  under  a 
head  of  0.95  meters.     Many  valuable  figures  are  given  and  the  more 

important  coudusioqa  may  be  briefly  stated  as  follQws;  The  ejtperi- 


ments  do  not  show  the  presence  of  a  minimum  section  in  the  con- 
tracted vein.  The  vein  contracts  rapidly  at  first  and  then  more 
slowly  as  its  distance  from  the  orifice  increases.  The  minimum 
velocity  at  the  orifice  is  at  the  center  for  orifices  in  a  horizontal 
plane  and  a  little  above  th»  cehter  of  gravity  of  the  section  for  ori- 
fices in  vertical  planes.  As  the  distance  from  the  orifice  increases 
the  velocities  in  the  fiow  from  a  horizontal  circular  orifice  equalize 
rapidly;  in  the  fiow  from  a  vertical  orifice  the  minimum  in  the  cen- 
tral region  soon  disappears,  but  the  velocities  in  the  lower  part  of 
the  vein  remain  greater  than  those  in  the  upper  part.  In  the  ex- 
pression U  =  K\2g{h  ^  y),  t' representing  the  velocity  and  y  the 

fall  of  the  center  of  the  section  below  that  of  the  orifice,  the  co-effl- 
cient  K  is  slightly  less  than  unity  for  a  horizontal  orifice  and  more 
than  unity  for  a  vertical  one.  It  might  attain  a  value  of  1.03  or  1.04 
for  vertical  o'iflces. 

The  volume  is  a  most  valuable  addition  to  the  literature  of  hy- 
draulics, and  the  reputation  of  tbe  author  is  a  guarantee  of  the  ac- 
curacy of  the  work,  for  his  name  is  already  known  to  English- 
speaking  engineers  through  his  valuable  experiments  on  the  flow 
of  water  in  open  channels. 


Trade  Cataloguea. 


[Tn  1894  the  Master  Car-Ruildera'  Association,  for  convenience  in  tbe 
fllinK  and  pre*ervatioD  of  pamphlets,  catalogues,  specitlcations,  etc., 
adopted  a  number  of  standard  aizes.  These  are  given  bere  in  order  that 
the  size  of  the  publications  of  thi«  kind,  wbicb  are  noticed  under  this 
head,  nisy  be  compired  with  the  standards,  and  it  may  l>e  known  whether 
they  conform  thereto. 

It  seems  very  de^irible  that  all  trade  catalogues  published  rhould  con- 
form to  the  standard  sizes  adopted  by  the  Ma^ttr  Car-Builders'  Associatinn, 
and  therefore  in  uo  icinit  catalogues  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  stand  ird  sizes.) 

List  of  Gearing.  Pulleys,  Sheaves,  etc.  Rol>ert  Poole  &  Son 
Company,  Engineers  and  Founders,  Baltimore.  Md..  U.  S.  A., 
\SOli.    234  pages.    5  by  7}^  inches.    (Not  standard  size.) 

As  its  title  indicates,  this  book  is  a  list  of  gears,  pulleys,  etc..  for 
which  the  Robert  Poole  &  Son  Company  have  paterns,  and  which 
they  can  therefore  furnish  on  short  notice.  The  patterns  are  classi- 
fied according  to  pitch  and  the  tables  give  all  the  essential  dimen- 
sions of  each  gear  and  pulley.  The  list  includes  spur,  level  and 
mitre  gears  of  many  sizes;  mortise  gears,  spur,  face  and  bevel; 
worms  and  worm  gears;  wheels  for  wire-rope  transmission;  sheaves 
for  rupes  and  chains;  band,  rope  and  fiy  wheels:  and  pulleys  for 
belt  transmission.  While  the  list  of  gears  contains  only  the  sizes 
for  which  the  company  has  patterns,  the  system  of  machine-mold- 
ing employed  at  their  works  enables  them  to  make  almost  any- 
thing in  the  near  line  of  one  inch  pitch  or  over,  with  but  little  ex- 
pense for  prepsration.  The  reputation  of  this  company's  machine- 
molded  gears  is  thoroughly  established  and  not  tbe  least  of  their 
merits  is  the  excellent  material  put  into  them.  The  company's 
facilities  enable  them  to  make  gears  up  to.5()  feet  in  diameter.  'Tne 
company  also  has  facilities  for  making  cut  gears  of  all  kinds  up  to 
the  same  size.  This  concern  makes  the  Poole-LefTel  double-tur- 
bine water-wheel,  patent  friction  clutches,  shaft  hangers,  thrust 
bearings,  etc.,  all  of  which  are  illustrated  in  this  catalogue,  though 
some  of  them  are  more  fully  descrii>ed  iii  other  pamphlets  issued 
by  the  company. 

The  Most  Economical  Brakeshoe.  The  Schoen  Brakeshoe 
Company.  Bel z  Building,  Philadelphia,  Pa.  Spages.  6by9inches. 
(Standard  size.) 
This  pamphlet  illustrates  and  sets  forth  the  advantages  of  the 
pressed-steel  brakeshoes  made  by  the  company.  The  tests  of  the 
brakeshoe  committee  of  the  Master  Car  Builders'  Association  are 
quoted  to  show  that  soft  pressed-steel  shoes  rate  very  highly  in 
their  wearing  qualities  and  holding  power.  They  are  claimed  to 
wear  10  times  longer  than  cast  iron  shoes,  to  be  capable  of  being 
worn  thinner,  thus  giving  more  useful  wearing  material  per  shoe, 
to  bold  with  a  nearly  uniform  retarding  power,  to  heat  less  rapidly 
than  other  shoes,  to  necpssitate  less  frequent  adjustment  of  the 
brakes,  to  wear  the  wheels  less  than  cast-iron  shoes,  and  to  effect  a 
saving  of  from  50  to  75  per  cent,  in  the  outlay  required  for  brake- 
shoes.  To  substantiate  these  claims  the  company  can  point  to  the 
experience  gained  in  three  years  of  service.  'The  shoes  are  made  by 
hydraulic  pressure  by  a  process  that  permits  the  us'e  of  very  soft 
steel,  and  tbe  form  and  dimensions  of  the  present  standards  are 
duplicated  with  great  exactness. 
Waterman's  Ideal  Fountain  Pen.    L.  E.  Waterman  Company. 

155-157  Broadway,  New  York.  16  pages.  5  by  6J^  inches. 
This  catalogue  illustrates  the  various  sizes  and  styles  in  which  this, 
the  best  of  fountain  pens,  is  made.  It  contains  many  testimonials 
as  to  its  excellence,  beginning  with  the  opinion  held  by  Mr. 
Chauncey  M.  Depew,  who  says:  "I  am  still  using  your  incompara- 
ble fountain  pen.  Since  I  bought  my  first  one  in  July,  18H6,  it  has 
been  my  constant  and  faithful  companion."  We  would  take  this 
opportunity  to  add  our  testimony  to  that  of  others  who  have  used 
this  excellent  pen.  W^e  have  now  used  this  pen  for  four  years,  and 
in  all  that  time  it  has  never  failed  us.  It  has  always  made  its  mark 
on  the  first  stroke  and  given  no  trouble  in  feeding.  To  those  who 
have  had  trouble  with  fountain  pens  that  won't  feed  or  that  feed 
too  much,  we  would  advise  a  trial  of  the  Waterman.  With  the 
most  ordinary  care  tbey  will  be  found  always  read;  aqd  will  ftlway 8 
write  sojoothiy. 
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The  Fourth  AniiTial    Report    of  the   Michigan  Peninsular 
Car  Company. 

The  foarth  annual  report  of  the  Michigan  Peninsular  Car  Com- 
pany, of  Detroit,  is  an  interesting  document.  This  lar(;e  concern, 
formed  by  a  consolidation  of  several  interests  four  years  ago,  has  a 
plant  comprised  of  two  complete  car-building  establishments,  one 
car-wheel  foundry,  a  foree  and  iron  work-*,  and  a  pipe  plant,  the 
total  valuation  being  97,730..536.  The  report  shows  that  during  the 
year  the  company  spent  f  24,478,  in  additions  to  its  plant,  and  that  its 
total  assets  on  Aug.  31,  1896,  was  $10,439,791.49.  The  preferred 
capital  stock  is  |5,000,000,  common  stock  13,000,000  (of  which 
91,000,000  is  unissued)  and  there  are  first  mortKage  bonds  to  the 
extent  of  $2,000,000. 

During  the  year  ending  .\ag.  31,  1896,  the   company  paid  the 

interest  on  the  bonds  and  also  dividends  of  $200,OCO  on  the  preferred 

stock,  and  then  bad  a  surplus  on   the   year's  business  of  $96,571.84. 

Like  that  of  all  other  manufacturing  concerns  its  business  for  the 

last  four  years  shows  great  tluctuations.   The  figures  prove,  however, 

that  the  plant  of   the  company  can  be  operated  with  good  profits 

when  work  is  obtainable  to  keep  it  going,  as  is  eviacnt  from  the 

following  statement  of  earnings  from  all  sources  for  the  four  years 

commencing  Sept.  1, 1893,  and  ending  Aug.  31, 1896  : 

l8t  year $866,691.66 

2d  year 3«,024.38 

3d  year I.W.23I9S 

4thye»r , 39j..i7l.84 

.     Total ..;.>i;..-.'...;...$l, 15.^517  86 

During  the  first  year  of  this  period  the  company  paid  :f400,000 
dividends  (K  per  cent.)  on  the  preferred  stock  and  $160,000  on  the 
common  stock.  Of  course,  with  the  depressed  condition  of  business 
in  the  second  and  third  years,  the  earnings  did  not  suffice  to  pay 
the  interest  on  the  bopds,  but  in  the  last  year  dividends  have  been 
resumed  and  the  company  istands  reaay,  with  a  large  and  efficient 
plant  and  considerably  more  than  a  quarter  of  a  million  surplus,  to 
take  advantage  of  the  improvement  in  business  to  be  exptcttd 
after  the  election  has  given  business  men  the  assurance  of  a  sound 
currency. 

_i  Graphite  Faint  for  Metal  Work 


Engineers  are  giving  much  more  attention  now  than  formcrlv  to 
the  paints  employed  in  the  preservation  of  structural  iron  and 
steel  from  corrosion.  Undoubtedly  the  large  u.se  of  steel  in  fire- 
proof buildings  where  it  is  not  accessible  after  the  buildings  are 
complete  has  been  an  important  factor  in  stirring  up  this  interest. 
The  protection  of  such  surfaces  from  corrosion  is  certainly  a  matter 
of  moment.  It  is  of  vital  importance  in  the  case  of  fireproof  bviiid- 
ings,  and  in  all  structures  a  suitable  protective  coating  is  a  source 
of  economy.  Roofs  and  bridges,  while  accessible  for  repainting, 
are  made  more  durable  at  less  expense  by  a  coating  that  is  la^-ting 
and  does  its  work  thoroughly  than  by  one  that  needs  frequent  re- 
newal. In  our  article  on  steel  cars  in  France,  published  in  our  Au- 
gust issue,  it  was  shown  that  the  protection  of  a  good  paint  applied 
frequently  enough  to  keep  the  surface  covered  at  all  times  added 
many  years  to  the  life  of  the  cars.  And  so  many  other  cases  might 
be  cited  which  in  part  explain  the  present  interest  in  protective 
paints  for  iron  and  steel. 

The  possible  chemical  action  between  the  pigment  and  the  oil, 
and  its  effect  upon  the  surface  it  covers  have  bfen  studied  carefully 
and  the  opinion  is  now  held  that  some  paints  actually  promote  oxi- 
dation of  the  metal.  But  however  truly  this  may  apply  to  some 
paints  it  is  not  true  of  all  them,  and  those  known  as  grapbite  pain's 
are  certainly  free  from  any  tendency  to  chemical  action  between 
their  constituents,  and  show  remarkable  resistance  to  chemical 
action  from  without.  "  Superior"  graphite  paint  manufactured  by 
the  Detroit  Grapbite  Manufacturing  Company,  of  Detroit,  Michigan, 
has  established  itself  in  the  confidence  of  engineers  by  theexcelfent 
record  it  has  given  in  actual  service.  The  graphite  entering  into 
this  paint  is  mined  by  the  company  in  Northern  Michigan.  Mixed 
with  an  oil  and  free  from  acids,  it  is  chemically  inert,  and  in  drying 
forms  a  coat  that  adheres  firmly  to  the  metal  surface.  Its  resist- 
ance to  the  action  of  acids  and  alkalis  has  been  proven  b^  numer- 
ous tests  much  more  severe  than  the  conditions  of  service,  and  its 
resistance  to  the  penetration  of  moisture  have  been  equally  sati.t- 
factory.  Heat  does  not  cause  it  to  blister,  and  we  are  i».formed 
that  steel  chimneys  painted  with  it  have  been  heated  to  redness 
without  affecting  the  paint.  The  viaduct  by  which  the  Canadian 
I'acific  and  Wabash  roads  enter  Detroit  is  painted  with  "Superior'' 
graphite  paint,  and  after  two  years  service  is  still  io  ixcelleot  C'U 


ditlon.  A  fire  in  neighboring  flour  sheds  played  upon  the  Iron- 
work for  two  and  one-half  hours  without  blistering  the  paint, 
This  fact  is  attested  by  Mr.J.  E.  Smith,  superintendent  of  terminals, 
who  in  the  same  letter  also  says  that  the  smoke  and  fames  from 
Michigan  Central  locomotives,  which  pass  under  the  viaduct  at  one 
point,  have  had  no  effect  upon  the  paint. 

The  paint  has  been  used  with  success  upon  the  halls  and  decks  of 
steel  steamers,  and  there  seems  to  be  no  conditions  of  service  which 
it  does  not  successfully  meet.  Those  who  would  use  it  in  places 
where  its  natural  color  is  undesirable,  can  have  a  choice  of  several 
colors  and  shades.  The  Detroit  Grapbite  Manufacturing  Company 
use  every  care  in  the  manufacture  of  the  paint.  The  fineness  of  its 
particles  give  it  excellent  covering  qualities  and  cause  it  to  apply 
evenly. 


A   Commercial  Travelers'   Fair. 


A  commercial  travelers'  fair  is  to  be  held  in  Madison  Square 
Garden.  New  York.  Dec.  15  to  28.  Its  aim  is  to  raise  *1.tO,000  to 
complete  the  National  Home  for  commercial  travelers  or  their  de- 
pendent families,  at  Binghamton,  X.  Y.  It  is  the  intention  of 
those  in  charge  to  make  the  fair  one  of  the  best  attractions  of  the 
year.  Mayor  George  E.  Green,  of  Binghamton,  is  President  of  the 
Commercial  Travelers'  Home  Association,  and  is  the  Treasurer  of 
the  fair.  Col.  A.  B.  de  Freece,  Director-General  of  the  fair,  has  pro- 
posed that  upon  Tuesday,  Dec.  1,  in  every  city  of  more  than  10,000 
inhabitants,  the  hotels,  theatres  and  leading  stores  will  devote  a 
percentage  of  the  day's  receipts  to  the  Fair  Home  building  fund. 
Mr.  Allen  S.  Williams  has  been  elected  Chairman  of  the  Commer- 
cial Travelers'  Day  Committee.  The  Honorary  Committee  of  the 
fair,  which  is  presided  over  by  the  Hon.  Chauncey  M.  Depew, 
comprises  over  1,300  leading  men  in  the  United  States,  representing 
almost  every  principal  locality  important  in  traffic,  producing  or 
manufacturing.  The  only  detail  necessary  to  the  perfect  working 
of  the  plan  for  a  Commercial  Travelers'  Day  (which  is  to  be  a 
feature  of  the  fair)  is  for  the  hotels,  theaters  and  stores  desiring  to 
share  in  the  philanthropy,  hoi.or  and  pecuniary  benefit  of  the  oc- 
casion to  promptly  notify  Chairman  Allen  S.  Williams  at  Madi- 
son Square  Garden,  New  York,  of  their  desire  to  remit  the  cash  re- 
sults on  Dec.  2,  in  a  New  York  bank  draft  payable  to  George  E. 
Green.  Treasurer,  or  to  Director  General  A.  B.  de  Freece  at  Madison 
Square  Garden,  New  York. 


Wm.  Skinner  &  Son,  of  Baltimore,  have  received  an  order  from 
the  Baltimore  &  Ohio  for  10  freight  lighters  for  use  In  New  York 
Harbor.  _      

The  American  Broke  Beam  Company  has  orders  for  4,000  Kewa- 
nee  bejams  for  the  Erie  cars  being  built  by  the  Michigan-Peninsular 
Company. 

The  Niles  Tool  Works  has  an  order  from  the  Government  for 
eight  carriages  for  10-inch  disappearing  guns.  This  equipment  is 
for  coast  defense. 


The  Lidgerwood  Manufacturing  Company,  96 Liberty  street.  New 
York  City,  has  opened  a  branca  office  at  New  Orleans  in  tl  e  Hen- 
uen  Bui  ding,  in  charge  cf  J.  H.  Dickinson. 


The  repf^rt  that  the  plant  of  the  Cambria  Iron  Company,  at  John- 
stown. Pa.,  had  closed  for  an  indefinite  period  is  denied.  The  plant 
resumed  operations  on  the  12th  of  last  month. 


The  West  Shore  Railroad  has  placed  a  contract  with  the  Harlan 
&  HoUingsworth  Company,  of  Wilmington,  Del.,  for  a  steel  hull 
ferryboat  for  use  on  the  North   River.      The  boat  is  to  be  2o0  feet 

Jong.  

Mr.  C.  R.  Brown,  formerly  with  the  Illinois  Steel  Company,  has 
entered  the  Western  department  of  the  Lappin  Brake  Shoe  Ojm- 
pany,  an'  has  offices  with  Mr.  F.  P.  Collier,  the  Western  Manager 
for  the  company,  io  the  Rookery  Building,  Chicago. 


Prince  Hilkoff,  Russian  Minister  of  Ways  and  Communication, 
who  has  been  in  this  country  studying  American  railroad  opera- 
tion, has  sailed  for  Europe.  It  is  said  that  before  sailing  he  placed 
orders  for  IH.OOO  American  watches  for  the  use  of  the  trainmen  on 
Ru-ibi.in  railways. 

At  the  last  meeting  of  the  Board  of  Directors  of  the  Bloomsburg 
Car  Manufacturing  Company,  Bloomsburg,  Pa.,  a  charge  in  the 
Presidency  was  made,  .Mr.  G.  M,  LocKwd  baviuK  sold  u\*  jpt«reet 
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In  the  company  to  Mr.  L.  S.  Wintersteen.  The  latter  Kentleman 
was  made  President.  The  works  are  at  present  busy  filling  orders 
for  Japan  and  South  America. 


The  Bloomshur^  Mannracturing  Company,  Bloomsburg,  Pa.,  had 
a  part  of  its  main  buildlnit  blown  down  in  the  severe  storm  of  Oct. 
1,  and  the  roofs  of  the  boiler-house  and  muSle-room  carried  away. 
Rebuilding  and  repairs  were  at  once  commenced  and  now  the  mill 
is  in  full  operation. 

The  Shoenberger  Steel  Company,  of  Pittsburgh,  has  awarded 
contracts  to  the  Ball  Engine  Company,  Erie.  Pa.,  an  1  to  the 
Siemens-Halske  Electric  Company,  New  York,  for  an  electric 
power  plant,  consisting  of  one  400  and  one  150  horse-power  vertical 
compound  engine,  direct  connected  to  225  kilowatt  and  100  kilo- 
watt generators. 


George  P.  Nichols  and  Brothers,  1335  Mnnadnock  Building. 
Chicago,  announce  their  appointment  as  general  sales  agents  for 
the  Western  States  of  the  J.  H.  McEwen  Manufacturing  Company, 
of  Ridgway,  Pa.,  manufacturers  of  the  McEwen  automatic  engine, 
simple  and  compound;  also  the  Thompson-Ryan  generator  for  elec- 
tric railway,  power  and  lighting  plants,  belted  and  direct  con- 
nected. 


Messrs.  Riehle  Bros.  Testing  Machine  Company  have  shipped  to  the 
Sormovo  Co.,  Nijni  Novgorod,  Russia,  a  100,000-pound  automatic 
and  autographic  testing  machine  and  also  a  specimen  miller.  They 
have  also  placed  200,000-pound  testing  machines'at  the  works  of  the 
Schoen  Pressed  Steel  (Company  and  Jones  &  Laughlins,  Pittsburg. 
They  are  also  building  a  large  300,000-pound  wire  rope  testing  ma" 
chine  for  John  A.  Roebling's  Sons  Co  ,  Trenton,  N.  J.         ,.  :      •       ,  . 

The  American  Stoker  Company,  of  Dayton,  O..  has  recently  per 
fected  a  steam  motor  which  is  applied  to  each  stoker,  thus  making 
each  machine  independent.  This  renders  the  work  of  installation 
very  simple.  It  also  renders  the  stoker  practicable  for  use  under 
Marine  boilers.  This  company  is  desirous  of  a  general  representa- 
tion through  engineering  firms  handling  pumps,  beaters  and  boiler- 
room  supplies,  and  invites  correspondence  from  interested  parties. 


The  IngersolJ-Sergeant  Drill  Co.  have  placed  an  air-compressor  in 
the  engine-room  of  the  Havemeyer  Building,  New  York  City,  and 
compressed  air  will  be  supplied  to  tenants  in  the  building  who 
desire  it.  The  company's  offices  are  in  this  building  and  it  will 
employ  air  to  operate  appliances  of  all  kinds  on  exhibition  in  its 
offices.  This  will  include  machinery,  tools,  letter-presses, etc.,  while 
the  same  agent  will  be  used  to  dust  the  furniture,  clean  carpets, 
ring  call-bells,  open  doors  and  in  general  display  its  usefulness  and 
utility. 

The  Peerless  Rubber  Manufacturing  Company  of  New  York  has 
added  a  :tJ9  by  40  feet  extension  to  its  works.  The  building  is  three 
stories  high  and  practically  doubles  the  capacity  of  the  plant.  The 
capacity  of  the  Peerless  plant  is  now  12,000,000  worth  of  mechanical 
rubber  goods  per  annum.  In  the  new  factory  are  four  200  borse 
power  of  water  tube  boilers  and  one  .500  horse  power  Corliss  en- 
gine. Among  other  machinery  it  contains  one  of  the  largest  belt 
presses  in  the  world,  it  being  30  feet  long,  60  inches  wide,  with 
double  plates  and  doable  stretchers. 

The  Borden  &  Selleck  Company,  Lake  street,  Chicago,  III.,  re- 
ports a  fairly  active  business  in  its  coal  and  ash  handling  machin- 
ery. Among  plants  recently  put  in  operation  are  :  Ash  and  soft 
coal  handling  conveyors  for  two  power-houses  of  North  Shore  Elec- 
tric Company  (Chicago):  soft  coal  conveyors,  steel  storage  tanks, 
etc.,  for  carrying  coal  from  a  side-track  throueh  a  tunnel  under 
street  and  factory,  delivering  same  into  battery  of  boilers,  for  Jas 
S.  Kirk  &  Company,  soap  makers,  Chicago.  A  contract  has  just 
been  closed  with  the  Chicago  Public  Library  for  anthracite  coal 
and  ash-handling  macbinerv  for  the  new  library  building. 


Notwithstanding  the  dull  times  the  New  York  Beltingand  Pack 
Ing  Company  has  within  the  last  few  weeks  taken  orders  for  inter- 
locking rubber  tiling  for  three  prominent  hotels  in  New  York  City, 
a  well-known  club  In  Cincinnati,  32  dining  and  sleeping  cars,  one 
steamship  and  one  United  States  battleship.  The  first  lot  of  tiling 
the  company  laid  was  in  the  Broad  Street  Depot  of  the  Pennsyl- 
vania Railroad,  in  Philadelphia.  After  two  and  one-half  years  of 
wear,  with  an  average  of  50,000  people  passing  over  it  each  day,  the 
tiling  has  worn  down  only  one-sixteenth  inch,  and  that  only  In 


spots  where  most  of  the  travel  is  concentrated.  Not  a  cent  has 
been  spent  for  repairs  since  it  was  laid.  We  saw  this  tiling  less 
than  a  week  ago  and  it  was  noticeable  for  its  freshness  of  color  and 
perfect  condition  generally.  The  tiling  is  remarkably  pleasing  in 
appearance  when  new  and  loses  none  of  that  attractiveness  as  it 
wears.  It  gives  a  good  foothold,  does  not  wear  slippery,  and,  in 
fact,  it  retains  all  of  its  good  qualities  unimpared  throughout  its 
life.  It  should  be  investigated  by  those  who  desire  a  durable  and 
artistic  covering  for  floors,  stair  landings,  decks,  etc. 


Florida  and  Western  North  Carolina. 


The  climate  is  nearer  perfection  than  that  of  any  other  place  on 
earth.  The  time  is  fast  approaching  when  numbers  will  desire  to 
seek  a  milder  climate.  Where  shall  you  go?  The  Southern  Railway, 
"  Piedmont  Air  Line,"  the  great  Southern  trunk  line,  offers  numer* 
ous  attractive  resorts  located  upon  and  reached  by  this  great  system 
of  railways,  all  reached  from  New  York  in  Pullman's  finest  vesti- 
buled  trains,  giving  all  the  comfort  and  conveniences  that  are  re- 
quired by  the  demand  of  the  traveling  public.  If  you  are  contem- 
plating a  trip  and  want  descriptive  literature  or  any  information 
regarding  the  winter  resorts  South,  call  on  or  address  General  East* 
era  Office  of  the  Southern  Railway,  271  Broadway,  New  York. 


OF  OFFICIAL  CHANOES  IN  OOTOBBB. 


We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

AUoona,  Clearfield  &  Northern. — President  F.  G.  Patterson  has 
been  appointed  Receiver. 

Brooklyn  Beach.— Hit.  E.  L.  Langford  has  been  chosen  President, 
vice  J.  Jourdan. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha.— M.r.  Walter  A.  Scott 
has  been  appointed  General  Manager,  with  office  at  St.  Paul,  vice 
Mr.  H.  G.  Bent,  resigned. 

Chic  MO  &  Northwestern.— Mr.  Horace  G.  Bent  has  been  appointed 
Third  Vice-President,  vice  Mr.  W.  H.  Newman,  resigned. 

Charleston  &  Western  Carolina  — This  corporation  is  the  sue  • 
cessor  of  the  Port  Royal  &  Augusta. 

/n<eroc«'antc  o/71fejriro.— Mr.  G.  M.  Stewart  has  been  appointed 
General  Manager. 

Illinois  Central.— iir.  F.  W.  Brazier  has  been  appointed  Assistant 
Superintendent  of  Motive  Power,  with  office  in  Chicago. 

Louisville,  Evansville  ifc  St.  Louis. — Mr.  J.  F.  Lechler  has'  re- 
signed as  Master  Mechanic  at  Princeton,  Ind.,  and  is  succeeded  by 
Mr.  F.  C.  Cleaver.  Mr.  W.  W.  Wentz,  Jr.,  is  Secretary  and  Pur- 
chasing Agent,  with  office  at  Louisville. 

Minneapolis  A  St.  Louis. — Mr.  Edwin  Hawley  has  been  chosen 
President,  to  succeed  Mr.  W.  L.  Bull,  resigned. 

Missouri,  Kansas  <t  Texas. — Mr.  J.  L.  Wigtm  has  been  appointed 
Master  Car  Builder  of  liaert  north  of  Denison,  with  headquarters  at 
Sedalia,  Mo.  Mr.  W.  H.  Brehm  has  been  appointed  Master  Me- 
chanic over  the  same  lines,  with  headquarters  at  Parsons,  Kan. 

Manltou  Beach.—iHT.  F.  J.  Saruon,  formerly  Master  Mechanic, 
has  been  made  Superintendent,  vice  Mr.  G.  C.  Mills.  Mr.  Chas 
Sarnon  is  appointed  Master  Mechanic. 

Mexican  Nationai.—'Mr.  E.  D.  Stegall  has  been  appointed  Master 
Mechanic  at  Acambaros,  Mex.  Mr.  E.  W.  Knapp,  formerly  at 
Acambaro,  has  been  transferred  to  Mexico  City. 

Northampton.  &  Hertford.— G.  H.  Clark,  Jr.,  has  beet»  elected 
Vice-President,  with  office  at  Newark,  N.  J.,  vice  A.  L.  Shepherd, 
deceased. 

Norfolk  &  Western.— 1\ie  Receivership  was  abolished  Oct.  I.  Mr. 
Henry  Fink  is  President  and  Mr.  F.  J.  Kimball  Chairman  of  the 
Board  of  Directors. 

New  Orleans  <t  We-ttem.-'ULT.  W.  Masoit,  Smith  has  been  chosen 
President,  vice  Mr.  Chas.  E.  Levy,  resigned.  Mr.  W.  W.  Pierce 
has  been  chosen  Vice-President,  vice  Mr.  W.  Mason  Smith. 

Oydensburq  &  Liice  Champlain.—H.  Walter  Webb  has  been  ap- 
pointed Temporary  Rscei  rt 

Oregon  Improvement. — Mr.  L.  H.  Hawkins  has  been  appointed 
Chief  Engineer,  with  office  at  Seattle,  Wash. 

Pullman  Palace  Car  Co. — Gen.  Horace  Porter,  first  Vice-Presi- 
dent, has  res'gned,  and  is  succeeded  by  Mr.  G.  H.  Wickes,  formerly 
second  Vine-President. 

Pittsburgh  dr  Lake  Erie. — Mr.  .T.  A.  Atwood  has  been  appointed 
Chief  Engineer. 

Wheeling  Sc  Lake  Erie.— lit .  W.  H.  Stark,  Master  Car  Builder 
has  resigned. 
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PIECE-WORK. 

In  nearly,  or  qnite,  all  of  the  shops  at  Altoona,  work  is  now 
done  by  piece-work,  and  almost  all  of  it,  even  to  such  service  as 
handling  coal  and  ashfs,  cleaning  the  tubes  of  locomotives,  wash- 
ing windows,  etc.,  has  now  been  brought  under  that  system. 
This  was  introduced  at  Altoona  in  a  sort  of  rudimentary  form  as 
much  as  25  years  ago,  and  has  been  throughly  tested  and  per- 
fected since,  and  its  great  advantages  have,  it  is  thought  by  those 
who  are  in  charge  of  the  shops,  been  thoroughly  demonstrated 
during  that  period,  and  they  would  as  soon  thmk  of  substituting 
the  old  hook  valve-gear  for  the  link-motion,  or  replacing  in- 
jectors with  pumps,  or  sttel  tires  with  those  made  of  cast-iron, 
as  of  going  back  to  the  day-work  system  in  their  shops.  Now, 
one  of  two  things  is  certain,  either  those  in  charge  of  the  machin- 
ery, the  shops  and  the  work  at  Altoona  are  very  much  deluded 
with  reference  to  the  advantages  of  that  method  of  doing  work, 
or  those  who  are  responsible  for  the  management  of  other  sim- 
ilar establishments  are  very  blind  in  not  adopting  it,  or,  at  least, 
acquainting  themselves  with  the  working  and  merits  of  that  sys- 
tem. 

It  is  claimed  for  it— and  apparently  on  grounds  which  cannot 
be  disputed — that  it  doubles  the  output  of  work  from  a  given 
equipment  and  a  given  number  of  men.  In  proof  of  the  latter  it 
is  said  that  in  the  old  shops  at  Altoona,  before  work  was  done  in 
this  way,  50  new  locomotives  were  built  in  a  year.  After  piece- 
work was  introduced  100  were  built  in  the  same  time,  with  sub- 
stantially the  same  tools  and  appliances  and  the  same  number  of 
men.  An  equal  increase  has  been  made  in  the  output  of  repair 
work  in  the  locomotive  and  car  shops. 

As  an  illustration  the  following  case  was  cited  by  one  of  the 
foremen:  In  1880,  in  making  the  general  repairs  to  locomotives, 
a  gang  of  32  men  were  employed  for  every  three  engines.  By 
days-work  it  then  tock  28  days  to  rebuild  three  engines  and  the 
work  in  the  erecting  shop  cost  $270  per  engine.  When  piece-work 
was  first  introduced  14  men  and  2  apprentices  were  employed  to 
do  the  same  work  and  it  cost  30  per  cent.  less.  Now  this  work  is 
done  by  9  men,  3  apprentices  and  1  laborer  in  14  days  and  the 
labor  costs  $90  per  engine. 

In  the  construction  of  new  engines  the  difference  is  equally  as 
marked  as  in  repair  work.  The  cost  of  day's  work  in  the  erecting 
shops  of  what  are  known  as  class  I  engines  was  $290.  Engines  of 
the  ^ame  general  class,  but  about  15  tons  heavier,  now  cost  $95.75, 
and  are  done  in  half  the  time.  Substantially  the  same  eqaip- 
ment,  such  as  traveling  cranes  was  employed  under  both  sys- 
tems, although  some  appliances  and  methods  for  doing  work 
economically  were  devifed  and  adopted  by  the  men  and  their 
foremen  in  order  to  facilitate  and  expedite  what  they  were  doing. 
By  day's  work  it  took  three  days  to  build  a  box-car;  now  it  is 
done  in  14  or  15  hours.  The  pipe-work  on  a  locomotive  formerly 
cost  $137,  and  now  costs  $82. 

In  making  up  the  schedule  of  prices  for  piece-work  from  the 
cost  by  the  day's-work  system  a  primary  reduction  of  25  per  cent 
was  made.  Since  then  other  reductions  in  prices  have  followed, 
so  that  now,  as  has  been  stated,  the  cost  of  labor  In  the  Pennsyl- 
vania shops  has  been  reduced  one-half,  and  the  output  of  work 
by  a  given  equipment  and  number  of  men  has  been  doubled.    If 


these  statements  have  any  basis  of  fact  to  rest  upon,  they  are 
surely  worthy  of  serious  consideration  by  those  who  control  simi- 
lar expenditures  in  other  great  enterprises. 

Another  advantage  is  that  the  men  make  a  great  deal  more 
money,  in  a  given  time,  under  the  piece-work  system  than  they 
do  when  work  ing  by  day  work ;  they  are  more  interested  in 
what  they  are  doing,  become,  mjre  efficient  in  their  duties  and 
are  better  content  in  their  positions.  No  driving  of  the  men  is  re- 
quired, because  if  any  of  them  are  disposed  to  loiter  or  "  loaf  "—as 
expressed  in  workshop  vennacular — the  time  thus  wasted  is  their 
own  loss.  To  a  great  extent  they  can  enjoy  the  independence  <rf 
controlling  their  own  time,  and  none  excepting  those  who  have 
endured  it  know  how  irksome  it  becomes  in  time  to  be  tied  down 
'to  fixed  hours  and  inexorable  conditions  of  service. 

Another  effect  of  the  system  is  that  it  stimulates  the  ingenuity 
of  the  men  to  devise  new  methods  and  appliances  for  doing  and 
handling  work.  They  resort  to  all  kinds  of  expedients  to  facil- 
itate what  they  have  to  do  and  increase  their  output.  This  was 
especially  noticeable  in  the  blacksmith  shop  at  the  car  works. 
In  modern  car  construction  many  forgings  of  more  or  less  com- 
plicated forms  are  required.  To  make  these  a  great  variety  ot-. 
formers,  dies,  clamps,  etc.,  a-e  needed,  and  each  man  who  is  paid 
for  the  number  of  pieces  he  can  make  in  a  day  is  interested  in  de- 
vising new  appliances  which  will  facilitate  the  doing  of  his 
work.  A  very  interesting  book  might  be  written  describing  the 
means  employed  in  this  shop  and  showing  how  the  different 
kinds  of  forgings  are  made. 

It  also  results  in  a  complete  differentiation  of  capacity.  That 
is  if  a  man  has  any  kind  of  special  skill  or  apitude,  he  is  employed 
only  on  work  which  requires  such  skill,  while  that  which  can  be 
done  by  mechanics  of  a  lower  grade,  or  by  ordinary  laborers,  is 
assigned  to  men  of  that'class.  In  that  way  a  process  of  specializa- 
tion is  instituted,  which,  to  a  great  extent,  becomes  automatic 
in  its  action,  so  that  each  man  does  what  he  is  best  suited  for.  It 
also  results  in  tbe^peedy  weeding  out  of  the  [incapables  and  the 
unworthy.  / 

If  honestly  a/d  justly  administered,  it  removes  some  of  the 
chief  causes  of/disputes  between  the  men  and  their  employers, 
and  substitutes  ' '  sweet  reasonableness "  for  contention  and 
acrimony. 

Tlie  first  objection,  wliich  is  made  by  those  who  have  little  or 
no  knowledge  or  experience  with  the  practical  working  of  this 
system,  is  that  it  results  in  bad  workmanship,  and  it  is  assumed 
that  it  is  an  utterly  hopeless  task  to  undertake  to  so  classify  all  the 
multifarious  operations  required  to  repair  locomotives  or  cars,  as 
to  be  able  to  assign  a  fair  price  for  each  distinct  operation.  Sdme 
idea  of  the  complexity  of  this  task  may  be  formed  when  it  is  said 
that  in  the  locomotive  erecting  shops  there  are  180  seperate  items 
and  prices  for  stripping  an  old  engine  and  360  for  erecting  it 
anew.  Besides  locomotive  work  considerable  is  done  in  this  shop 
on  signals,  water-stations  etc,,  for  all  of  which  there  are  separate 
scales  of  prices,  making  about  1,000  items  in  this  one  shop.  In 
all  the  locomotive  repair  shops  there  are  probably  from  fifteen  to 
twenty  thousand  distinct  prices  and  ,at  the  car  and  Juniata  shops 
as  many  more.  Only  about  one  per  cent,  of  the  work  in  the 
erecting  shops  is  done  by  days  work.  In  the  boiler  shops  there  is 
a  price  assigned  for  putting  in  stay-bolts;  riveted  work  is  counted 
at  so  much  per  rivet,  caulking  and  flanging  is  paid  at  a  given 
price  per  foot. 

The  following  are  some  of  the  items  taken  at  random  from  the' 
schedule  of  prices  in  the  boiler  shops,  the  prices  themselves  being 
omitted:       .  ;   ;.  .  *'.;-. 

PATCHING  BOILERS  AXD  FIREBOXES. 

PottinK  in  obeek  patches  and  Other  small  patches  with  less  than  20  riv- 
ets, per  rivet $      ' 

For  larger  patches  in  boilers  and  fireboxes  —for  first  30  rivets,  pei  rivet.       .' 

All  over  30  rivets  in  same  patch,  per  rivel 

Futling  new  bortom  in  smokebox  &}  to  80  inches  long 

ASH-PAN  REPAIRS.  "   '' 

General  repairs  to  Include  new  side  sheets  or  sides  straightened  and 
patched,  bottom  straiKhtened  and  patched,  new  shields,  top  and  bottom, 
new  collar  pieces  or  collar  straightened,  one  back  plate,  side  pocket  and 
lid  straightened,  new  damper  bearings. 

Ash-pan  cleaned  and  painted,  classes  J,  K,  Pand  B,  each t 

FlanKing  ash-pan  collar 

"  "        damper , 
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EzamiDiog  boiler  and  stays 

"  firebox  and  s'aybolts 

CuttinK  out  old  brace  and  fltting  and  rlTeting  new  on* 

MakinK  new  brace 

CutiinR  out  old  crow-foot  and  flttinv  new  one 

RenewinK  bolts  in  slinK  stays;  for  the  flrst  4  bolts  each. 

Over  4  bolts  and  up  to  8 

All  over  8  bolts...  

Renewing  s'ay  bolls  In  erectlnR  shop  for  first  bolt 

For  second  bolt 

All  additional  up  to  50 

All  over  .V)  in  same  enirine 

Kiveting  leakine  stay-holts 

CuttinK  out  old  back  flue  sheet  and  fltilnt;  in  new  one.. 

Chipping,  riveting  and  caulking  hack  flue  sheet 

Caulking  hor  boiler  in  erecting  shop 

Repairing  Are  door 

"  "       "    and  frame 

"  '•       "    catch 

.       •'  "       "    latch 


About  250  men  are  employed  in  the  boiler  shops  and  two  clerks 
V^  required  to  keep  the  accounts.  Here,  too,  the  schedule  of 
prices  includes  about  1,000  items. 

In  the  repair  of  old  cars  and  the  construction  cf  new  ones  piece- 
work is  employed,  as  in  all  the  other  shops.  Probably  many  of  our 
readers  entertain  the  same  opinion  that  the  writer  did  before  inves- 
tigating this  subject  which  was  that  in  the  repair  of  cars  there  would 
be  such  a  multiplicity  of  different  defects  and  operations  that  it 
would  be  impracticable  or  impossible  to  make  a  schedule  of  prices 
co\  ering  all  the  work  to  be  done.  Experience  has,  however, 
shown  that  car  distorders  ar<>  analogous  to  the  diseases  of  human 
beings.  They  are  not  all  afflicted  with  the  same  ailments,  but 
there  are  various  kinds  of  infirmities  from  any  one  of  which 
many  people  and  many  cars  may  suffer.  The  diseases  of  men, 
women,  children  and  cars  may  all  be  reduced  to  classes  and  sub- 
classes, and  the  remedies  are  the  same  in  all  similar  cases.  This 
makes  it  possible  by  intelligently  analyzing  the  repairs  of  cars, 
to  make  schedules  of  prices  which  will  cover  all  the  infirmities 
to  which  they  are  subject.  Of  course,  making  such  a  schedule 
and  fixing  rates  which  would  be  fair  to  both  parties  to  the  trans- 
action was  a  task  of  gigantic  proportion  and  could  only  be  worked 
out  by  the  exercise  of  the  most  intelligent  and  painstaking  care 
and  an  unwavering  disposition  to  do  justice  to  both  sides. 

In  the  erection  of  new  cars  and  the  rer  air  of  old  ones  the  men 
work  in  gangs  of  about  ten,  and  the  work  done  is  credited  to  the 
gang  and  then  divided  up  among  the  individuals  who  compose  it. 
In  all  cases  where  work  can  be  done  to  better  advantage  by  the 
co-operation  of  a  number  of  men  this  system  is  adopted.  If  men 
of  different  degrees  of  skill  are  employed  on  one  job,  as  where 
helpers  or  laborers  compose  part  of  the  gang,  these  get  a  smaller 
proportion  of  the  earnings  according  to  their  rating. 

The  persons  best  able  to  judge  of  the  efficiency  of  piece-work 
are  the  shop  foremen.  In  going  through  the  different  depart- 
ments careful  inquiry  of  the  men  in  charge  of  them  was  made 
with  referecce  to  this  point.  All  were  agreed  that  the  amount 
of  work  turned  out  was  immensely  increased  by  piece-work,  and 
the  cost  greatly  reduced.  This  reduction  was  estimated  by  differ- 
ent foremen  at  from  33^  to  65  per  cent.  The  information  obtained 
in  the  car  works  confirmed  what  was  learned  in  the  locomotive 
department.  If  anything  the  increased  output  in  car  repairs  and 
construction  and  the  reduction  in  cost  is  greater  than  it  is  in  the 
locomotive  shops.  Surely  such  facts  as  these  cannot  be  disre- 
garded by  those  in  charge  of  railroads  whose  work  is  done  under 
the  old  system  of  day  labor.  With  the  advantages  which  result 
from  the  adoption  of  the  piece-work  system  before  us,  it  would 
be  just  as  reasonable  to  object  to  the  use  of  locomotives  because 
each  one  with  its  tender  consists  of  over  12,000  or  15,000  separate 
prices,  as  it  is  to  condemn  the  piece-work  system  because  that 
number  of  pieces  are  required  in  doing  work  under  it,  or  a  man  for 
a  similar  reason  might  object  to  wearing  a  pair  of  trousers  be- 
cause if  they  were  unravelled  they  would  consist  of  some  thousand 
separate  threads  and  perhaps  millions  of  distinct  fibers  of  wool. 
The  fact  is,  as  Herbert  Spencer  has  explained,  evolution  is  "from 
the  homogeneous  to  the  heterogeneous," and  in  highly  developed 
enterprises  complexity  becomes  unavoidable. 

Undoubtedly  the  risk  of  bad  workmanship  under  the  piece- 
work system  must  be  encountered,  but  for  this  an  adequate  and 
effective  method  and  organization  for  the  inspection  of  work  is 
found  to  be  a  sufficient  safeguard.  The  success  of  the  system  is 
dependent  upoa  such  inspection.    Without  it  piece-work  is  as 


impracticable  as  civil  government  would  be  without  a  judicial 
department.  The  fact  that  skillful,  honest  and  intelligent  in- 
spection is  required  in  doing  piece-work  is  no  more  valid  objec- 
tion to  it  than  it  would  be  to  find  fault  with  civil  government, 
because  the  same  characteristics  are  required  in  our  courts  and 
judges.  It  should  be  recognized  at  the  outset  that  piece-work  is 
impracticable  without  adequate  inspection,  and  without  it  it  will 
fail  utterly.  Great  care,  labor,  integrity  of  purpose  and  patience 
in  its  organization  and  in  formulating  scales  of  prices,  in  the 
classification  of  work  and  its  general  supervision,  are  required. 
It  must  be  admitted  that  much  more  intelligent  supervision  is 
needed  to  introduce  and  maintain  it  successfully,  than  >8  de- 
manded with  the  ordinary  method  of  so  much  pay  for  so  many 
days  or  hours  of  work.  Any  disposition  on  the  part  of  those  in 
charge  of  shops  to  deal  unfairly  with  the  system  or  "beat"  the 
men,  or  to  lower  the  prices  so  much  that  they  cannot  earn  some- 
what more  than  they  can  by  days  work,  is  certain  to  defeat  it- 
self. The  piece-work  system  must  be  conducted  justly,  intelli- 
gently and  impartially,  and  unless  it  is  it  is  unworkable,  and  will 
fail.  Do  the  results  compensate  for  the  employment  of  a  much 
higher  order  of  intelligence  in  its  supervision? 

One  purpose  of  this  article  is  to  answer  this  question,  and 
another  \^ill  be  to  describe  how  the  system  has  been  introduced, 
how  it  works,  and  what  the  results  are. 

At  first  sight  it  may  appear,  as  has  been  intimated,  as  though  a 
subdivision  of  the  multifarious  operations  involved  in  the  con- 
struction and  repair  of  locomotives  into  distinct  operations,  and 
assigning  a  price  to  each  which  will  be  fair  and  just  under  all 
the  conditions  which  arise,  would  be  utterly  hopeless.  That  it  is 
difficult  to  do  this  must  be  admitted,  and  that  an  enormous 
amount  of  lahor,  time,  patience,  knowledge,  intelligence  and  in- 
tegrity of  purpose  bad  to  be  expended  in  creating  a  system  like 
that  which  now  exists  in  the  Altoona  shops  is  also  true. 
The  magnitude  and  complexity  of  the  undertaking  will  be  indi- 
cated by  an  enumeration  of  some  of  the  different  trades  and 
occupations  in  which  the  employees  are  engaged.  Among  these 
are  machinists,  blacksmiths,  boiler-makers,  iron  and  brass  found- 
ers, carpenters,  tinsmiths,  sheet-iron  workers,  painters,  uphol- 
sterers, etc.  It  may  he  thought,  too,  that  while  the  system  is 
practicable  on  a  road  like  the  Pennsylvania,  where  a  great  deal  of 
new  work  is  done,  and  standards  of  construction  have  been 
adopted  to  a  greater  extent  than  on  most  other  roads,  it  may  not  be 
workable  on  other  lines  equipped  with  a  larger  variety  of  rolling 
stock  and  which  do  only  repair  work.  As  a  matter  of  fact,  there 
are  more  classes  of  engines  on  the  Pennsylvania  road  than  may  be 
supposed.  These  are  designated  by  letters  and  are  as  follows,  the 
numbers  preceding  the  letters  indicating  the  number  of  varieties 
in  the  class:  2  A,  B,  B  A,  C,  C  A,  2  D.  E,  F,  G,  H,  I,  2  K,  L,  8  M, 
N.  5  O,  7  P,  2  Q,  4  R,  and  N.  In  some  of  these  classes  there  are, 
of  course,  many  engines  which  are  substantially  alike,  and  which, 
of  course,  facilitates  the  operation  of  the  piece-work  system.  But 
we  have  here  20  classes,  and  besides  these  25  sub-classes,  all  of 
which  are  repaired  under  the  piece-work  system. 

Doubtless  it  will  occur  to  the  reader,  as  it  did  to  the  writer,  to 
inquire  how  the  system  was  devised  and  introduced  and  per- 
fected. Through  the  courtesy  of  Mr.  Casanave,  the  General 
Superintendent  of  Motive  Power,  and  the  heads  of  different  de- 
partments and  shops,  who  granted  the  privilege  of  investigating 
the  subject,  and  of  asking  innumerable  questions,  and  who 
answered  them  with  a  degree  of  patience  which  only  Job  could 
emulate,  we  have  been  able  to  obtain  some  idea  of  how  the 
system  was  evolved  and  perfected.  Although  piece-work  had 
been  in  vogue  to  a  limited  extent  for  a  number  of  years  preceding 
its  general  introduction  it  was  not  until  1880  and  thereafter  that 
it  was  thoroughly  systematized  and  introduced  into  most  of  the 
departments.  At  that  time  Mr.  Casanave  was  Assistant  Master 
Mechanic  in  the  shops,  and  he  was  largely  instrumental  in  ex- 
tending it  generally  in  all  the  departments. 

The  method  pursued  was  this — the  work  in  some  one  depart- 
ment, like  that  of  the  erection  of  a  locomotive,  was  selected  and 
the  sopirate  operations  or  "jobs  "  were  divided  and  subdivided, 
and  a  careful  account  was  kept  of  the  time  expended  on  each 
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I    and  the  cost  of  the  time.     This  was  repeated  a  sufficient  number 
'  of  times  until  it  was  certain   that   the  average  cost  had  been  as- 
certained, and  that  the  subdivision   had   been  carried  far  enough 
to  establish  and  apportion  the  prices  for  doing  work.      Those  for 
piece-work  were  then  fixed  about  25  per  cent,  lower  than  the  cost 
by  day's  work,  and  this  schedule  was  then  put  in  operation.   It  of 
course  required  a  great  deal  of  subsequent  revision,  which  had  to 
be  done  with  the  most  corscientioua  care  and  intelligence,  and  with 
a  disposition  to  deal  fairly  with  both  the  men  and  the  company. 
Prices  had  to  be  revised,  and  the  classification  changed  whenever 
experience  indicated  it  was  required.      This  has  been  the  work  of 
years  and  the  system  still  requires  occasional  revision.    After 
piece-work  had  been  adopted  for  some  time,   and  the  men  had 
shown  how  much  work  they   could  do,  further  reductions  in  the 
prices  were  made,  care  being  taken  that  by  diligence  the  men 
could  still  earn  more  money  than  they  would  by  day's  work.      It 
should  be  said  here  that  each  man  is  rated  at  a  certain  price  per 
hour,  at  which  rate  he  is  paid  when  it  is  necessary  to  do  time  work, 
and  an  account  is  always  kept  of  both  the  time  occupied  and  the 
amount  of  work  done,  and  his  compensation  is  estimated  in  both 
ways  to  indicate  whether  the  prices  are  excessive  or  too  low.  The 
following  figures  taken  at  random  from  a  book  in  the  boiler  shop 
indicates  the  earnings  of  ten  men  for  the  month  of  June  estim- 
ated in  both  ways.  Of  course  they  were  paid  piece-work  prices  : 


BarniDKS  esti- 

EarainKs esti- 

mated bv 

mated  by 
piece-work. 

day's  work. 

t45.23 

95.1.81 

38.82 

47.41 

20.76 

24.72 

35.40 

iZ.U 

19.U 

18.M 

G,\rDinK8  estl- 

Sarninga  etti 

m«ted  by 

mated  by 
piece-work . 

day's  work. 

120.76 

911.72 

22.26 

.  -  '  -  i.  ^  f^jH 

24.78 

VBaK- 

3t.40 

''TT4e'*' 

80.5» 

Mitt  T" 

During  this  period  the  shops  were  running  short  time,  but  it 
will  be  seen  that  the  earnings  of  these  men  were  considerably 
greates — nearly  twenty  per  cent. — by  piece-work  than  it  would 
have  been  by  day's  work.  Consequently  piece-work  is  very  pop- 
ular with  the  workmen,  and  any  proposal  to  abandon  it  and  re- 
turn to  the  system  of  day's  work  would  be  resisted  and  met  with 
general  disapproval  and  discontent. 

Another  cause  of  its  popularity  is  the  greater  independence 
which  it  gives  to  the  men.  If  any  of  them  are  suffering  from 
malaria,  lumbago  or  pain  in  the  stomach,  and  is  disinclined  to 
work  hard,  it  is  his  own  affair.  If  disposed  to  condemn  any  per- 
nicious political  doctrines  or  candidates  such  as  those  advocated 
by  the  late  Mr.  Bryan,  during  working  hours,  a  workman  may 
do  so  without  let  or  hindrance.  It  removes  both  the  fact  and  the 
feeling  of  being  driven  by  a  taskmaster,  and  substitutes  a  sense 
of  freedom  for  a  feeling  of  servitude. 

One  of  the  results  of  the  piece-work  system,  it  is  said,  is  that 
there  are  no  trades-unions  in  Altoona,  but  there  are  many  build 
ing  asfiociations  and  churches  which  are  prosperous.  The  in 
creased  earnings  of  the  men  enables  many  of  them  to  own  their 
own  houses. 

One  of  the  objections  which  have  been  made  to  piece  work  is 
that  the  men  ovier-exert  themselves  and  finally  break  down,  and 
on  t  his  ground  it  has  been  often  opposed  by  many  of  the  trades- 
unions.  This  evil  has  appeared  at  times  in  the  Altoona  shop>8,  but 
it  is  said  can  easily  be  checked.  Of  course,  if  those  who  are  in 
control  reduce  prices  too  much,  it  will  compel  men  to  over- 
exertion in  order  to  earn  adequate  wages,  which  leads  to  the  re- 
iteration of  the  statement  that  piece-work  is  practicable  only 
where  those  in  charge  are  disjKJsed  to  deal  fairly  with  those  under 
their  control,  the  moral  of  which  is  that  geese  which  lay  golden 
eggs  should  not  be  slaughtered. 

Among  the  useful  organizations  at  Altoona  is  a  foremen's 
association,  at  which  papers  are  read  and  discussed  which  relate 
to  their  various  occupations  and  duties.  At  one  of  their  meetings 
Mr.  Tho6.  McKernan,  General  Foreman  of  Carpenters,  read  a 
paper  in  which  he  referred  to  one  of  the  incidental  disadvantages 
of  the  piece-work  system  which  is  worthy  of  ccmsideration.  It  re- 
lates to  that  much-neglected  individual,  the  apprentice.  In  the 
course  of  his  observations  Mr.  McKernan  said  : 

"That  the  piece-work  system  which  has  been  established  in  the 
shops (tbougb  a  very  gpoa  tbirfr  in  nary  way?)  bap  a  tendency  to 
operate  against  the  appicstice  is  maiiilest  witbcut  explanation. 


The  foreman  does  not  always  do  his  daty  by  the  apprentice  :   the 
boy  is  not  seen  for  days,  neither  inquiry  is  made  as  to  how  be  is 

fetting  aloDs:,  nor  encouragement  given  htm.  This  is  not  right, 
ut  decidedly  wrong  :  for  there  is  a  moral  obligation  that  every 
foreman  assumes  as  foreman,  to  teach  the  apprentice  a  trade,  and 
the  foreman  should  do  his  best  for  the  boy.  A.  modest,  unassum- 
ing lad  frequently  becomes  discouraged;  matters  do  not  go  right 
and  he  does  not  like  to  ask  the  journeymen,  for  he  might  receive 
the  answer.  '  I  have  no  time.'  The  apprentice  wants  the  sympathy 
and  encouragement  of  bis  foreman.  The  foreman  should  talk  ana 
sympathize  with  him,  and  reach  his  better  nature,  stirring  in  his 
soul  a  sense  of  confidence,  infusioK  in  his  young  mind  new  desires, 
and  encouraging  him  to  have  a  higher  aim  and  a  nobler  ambition.' 


There  certainly  is  much  force  in  this  statement.  Those  of  us 
who  can  remember  the  bleak  desolation  of  our  early  apprentice- 
ship, the  dreadful  feeling  of  isolation  and  loneliness  which  comes 
to  a  boy  when  he  is  first  cut  loose  from  home  and  friends,  will 
sympathize  with  Mr.  McKernan's  r<»mark8.  That  the  evil, 
though,  is  remediable  seems  plain.  The  piece-work  system  de- 
mands the  services  of  inspectors  of  work;  these  might  be  dele- 
gated with  the  additional  duties  of  instructors  of  apprentices. 
Piece-work  probably  fosters,  to  a  greater  or  lesser  extent,  the  prin- 
ciple of  every  man  for  himself  and  the  devil  take  the  hindmost. 
What  seems  to  be  needed  is  a  kind  of  supplemental  good  angels 
to  look  after  young  apprentices.  It  should  never  be  forgotten  that 
these  neglected  people  of  to-day  are  those  who  stand  behind  us 
and  will  certainly  slip  into  our  shoes  in  that  very  near  future 
when  we  wUI  be  expected  to  step  down  and  out. 

As  an  illustration  of  the  educational  influence  of  piece-work  it 
was  told  the  writer  that  it  often  happens  that  men  are  put  to 
work  in  gangs  in  which  each  man  is  entitled  to  a  certain  percent- 
age of  the  earnings  of  the  gang.  The  mathematical  knowledge 
of  some  of  these  men  is  often  so  limited  that  they  do  not  know 
how  to  calculate  their  proportion  of  the  earning^.  It  is  said  that 
under  the  stimulus  of  this  system,  in  a  very  few  months,  the  most 
ignorant  men  learn  how  to  calculate  percentages  as  well  as  the 
best  of  them. 

Another  amusing  incident  was  related.  When  piece-work  was 
first  introduced  into  the  locomotive  shops  the  W.  C.  acconimo- 
dations  were  considered  insufficient  for  the  number  of  men  who  ' 
used  them,  and  it  was  intended  to  extend  their  precincts.  After 
the  new  system  it  was  found  that  they  were  ample  and  there 
was  room  to  spare. 

Piece-work  withal  is  very  popular  with  the  men,  and,  as  one  of 
the  foremen  remarked,  a  proposal  to  return  t3  the  day's  work 
system  would  probably  produce  a  strike.  Wherever,  as  is  some- 
times the  case,  it  is  necessary  to  put  men  at  work,  temporarily, 
on  day's  work,  it  causes  grumbling  and  dissatisfaction.  On  care- 
ful enquiry  among,  not  only  the  heads  of  the  various  depart- 
ments, but  of  the  foremen  of  the  various  shop",  it  was  found 
that  the  saving  in  the  cost  of  work  was  estimated  at  from  35  to  65 
percent.,  and  all  were  agreed  that  the  amount  of  work  turned 
out  was  doubled.  The  possibility  of  halving  the  cost  of  labor  and 
doubling  the  output  of  work  in  a  railroad  shop  is  a  result  which 
certainly  ought  to  b«  worthy  of  investigation  by  those  who  con- 
trol expenditures,  especially  when  the  system  may  be  introduced 
in  a  partial  and  experimental  way  with  so  little  risk. 

To  illustrate  the  importance  of  this,  it  may  be  said  that  the 
cost  of  maintenance  of  equipment  on  the  Pennsylvania  Railroad 
last  year  was,  in  round  figures.  |9.500,000.  About  half  of  this 
cost,  or  $4,750,000,  was  for  labor.  To  reduce  this  one-half 
or  even  a  quarter  is  an  object  worth  accomplishing.  Besides 
such  a  saving  an  increase  of  business  would  be  sure  to  de- 
mand additional  shops,  tools  and  other  facilities  for  doing  re- 
pairs before  long.  If  the  capacity  of  existing  shops  and  their 
equipment  can  be  doubled,  as  it  is  claimed  in  Altoona  it  has 
been  in  their  shops,  the  extension  may  be  postponed  for  a  dec- 
ade or  longer.  There  is  only  one  difficulty  in  the  way  of  its  in- 
troduction and  successful  operation  in  any  railroad  shops,  that 
is  the  need  of  intelligent,  careful,  faithful  and  righteous  super- 
vision, without  which  it  is  doomed  to  failure.  It  is  because  it  has 
had  this  in  Altoona  that  it  has  succeeded  to  the  extent  it  has. 

It  may  be  added,  in  the  form  of  a  postscript,  that  the  informa- 
tion with  reference  to  the  results  attained  by  the  piece-work  sys- 
tem in  Altoona  was  not  obtained  from  any  one  source,  but  was 
the  result  of  independent  interviews  with  the  heads  of  differen 


.320 


AMERICAN  ENGINEER,  CAR  BUILDER 


departments,  beginning  with  the  General  Superintendent  of  Mo- 
tive Power,  Master  Mechanic,  the  foremen  of  most  of  the  princi- 
pal shops,  the  workmen  themselves  and  independent  observation 
of  the  writer.  As  remarked  in  the  beginning  of  this  article — 
either  all  thei^e  people  are  very  much  deluded  with  reference  to 
what  they  are  doing  or  the  economy  which  results  from  paying 
for  work  done  by  the  piece,  instead  of  by  the  day  or  hour,  is  a 
mattfer  of  veiy  great  importance  to  all  railroad  companies  and 
their  stockholders. 


A  Hew  Freight  Draft  Gtear. 


Mr.  J.  Q.  Tomlinson,  Superintendent  of  Motive  Power  of  the 
Queen  &  Crescent  Routt  at  Meridian.  Miss.,  has  had  in  service  for 
the  past  13  months  several  cars  e<)uipped  with  a  new  draft  gear 
designed  by  him,  and  from  drawings  .kindly  supplied  by  him  we 
have  made  the  accompanying  engraving.  It  shows  the  draft  gear 
•in  vertical  section  and  in  inverted  plan.  The  first  thing  to  he  noted 
is  that  the  usual  draft  timbers  are  omitted  and  their  places  taken 
by  f-inch  steel  plates,  which  are  bolted  on  the  inner  faces  of  the 
center  sills  and  extend  7}  inches  below  them.  These  plates  are 
flanged  against  the  inner  face  of  the  end  sill  and  also  against  the 
body  bolster.  They  extend  under  the  end  sill  to  its  outer  face 
and  have  flanges  bearing  against  its  under  surface.  The  carry 
iron  is  in  the  form  of  a  U-shaped   bolt,  3  X  i  inches,  in  section 


force  is  transmitted  through  the  followers  and  springs  to  the 
inner  key,  which  is  prevented  from  moving  inward  by  the  ends 
of  the  slot  in  the  draft  plates.  The  back  end  of  the  slots  are  rein  ■ 
forced  by  steel  pieces  H  inches  thick  riveted  on  them  as  shown. 
When  the  draft  gear  is  subjected  to  pulling  strains  the  strain  is 
transmitted  through  the  outer  key  to  the  links,  thence  through 
the  inner  key  to  the  back  follower. 

It  will  be  seen  that  the  design  does  away  with  all  vertical  bolts 
through  the  center  fills,  and  that  therefore  the  entire  draft  gear 
can  be  taken  down  without  entering  the  car.  This  is  a  great  ad- 
vantage when  rep  tirs  are  to  be  made  to  loaded  cars.  The  gear 
appears  to  be  of  ample  strength.  Mr.  Tomlinson,  in  writing  to  us 
regarding  it,  says  :  "It  may  l>e  adapted  either  to  cars  with  one  or 
two  draft  sills,  or  may  be  applied  between  sills  without  draft  tim- 
l>ers,  or  to  cars  with  steel  or  iron  body  framing.  I  have  only 
applied  it  to  three  cars,  for  the  reason  that  I  wished  to  test  it  fully 
and  beyond  all  question,  and  for  a  reasonable  time.  The  test 
has  extended  for  13  months,  and  at  the  expiration  of  this  time  a 
careful  examination  shuwj  that  no  repairs  are  necessary,  and 
that  in  detail  each  part  is  in  as  good  condition  as  when  applied, 
so  that  I  am  now  having  the  gear  carefully  gone  over  and  parts 
redesigned  to  suit  the  various  types  of  curs,  and  it  is  quite  possi- 
ble that  the  draft  plates  will  be  made  of  pressed  steel,  with  fol- 
lower guides  formed  integral  therewith.  The  ease  with  which  each 
individual  part  can  be  removed  and  replaced,  the  large  factor  of 
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with  ends  i  inch  in  diameter.  This  fits  against  the  outside  faces 
of  the  plates  and  has  a  piece  of  3  x  }  inch  si  eel  riveted  to  it  be- 
tween the  plates,  this  piece  keeping  the  plates  spread  and  also 
forming  a  bearing  strip  for  the  coupler  shank.  The  drawbar 
stops  are  riveted  onto  the  inner  faces  of  the  plates,  and  instead 
of  a  drawbar  pocket  or  strap  there  are  two  keys  4i  x  1  inch  in 
section  united  by  links  outeide  of  the  plates.  One  key  passes 
through  the  drawbar  shank  in  much  the  same  manner  as  in  the 
American  continuous  draft  gear,  and  the  other  key  passes 
through  the  plates  behind  the  back  follower  and  transmits  pull- 
ing strains  to  the  latter  through  the  socket  shown.  This  socket 
has  a  spindle  which  extends  through  the  followers  and  spring  to 
hold  them  in  place. 
When  the  draft  spring  is  compressed  by   buffing  strains  the 


strength  we  are  able  to  obtain  while  maintaining  great  simplicity 
of  construction,  together  with  the  alisence  of  vertical  draft  bolts 
and  of  bolts  and  nuts  in  all  removable  parts,  leads  me  to  believe 
that  we  shall  obtain  very  satisfactory  results.'' 

The  gear  was  first  designed  for  dump  cars  having  one  center 
sill,  and  was  afterward  adapted  to  cars  having  the  usual  two 
sills.  The  readiness  with  which  it  can  be  applied  to  single  center 
sills  is  evident.    The  draft  gear  has  been  patented.  '•  ■ '  ■;  -  •  C  '  •  •  ' ": 

The  builders'  trial  trip  of  the  Towa  took  place  last  month,  and 
the  vessel  averaged  16.27  knots  in  a  strong  gale  during  a  four 
hours'  run,  the  engines  developing  about  11,000  horse-power 
at  112  revolutions.    The  contract  speed  is  16  knots. 
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1  he  Value  of  a  Steam  Jacket  on  a  Locomotive. 

The  research  committee  of  the  Institution  of  Mechanical  Engineers 
(EnRland)  have  recently  made  a  report  on  "  The  V^alue  of  the  Steam 
Jacket."  prepared  by  Prof.  T.  H.  Beare  and  Mr.  Bryan  Donkin,  in 
which  is  given  the  account  of  an  experiment  with  ja(;keting  the 
cylinders  of  a  locomotive.  The  trials  were  undertaken  and  carried 
out  on  the  Lancansbire  &  Yorkshire  Railway,  at  the  suggestion  of 
Mr.  John  A.  F.  Aspinall,  Chief  Mechanical  Engineer,  who  gave 
every  assistance  to  the  experimenters.  Owing  to  the  fact  that  these 
trials  were  carried  out  on  a  locomotive  doing  its  ordinary  train  ser- 
vice, it  was  impossible  to  obtain  results  as  complete  and  thorough 
as  would  have  been  aimed  at  had  the  experimenters  been  able  to 
make  the  trials  on  a  special  train,  the  working  of  which  could  have 
been  arranged  to  meet  the  necessities  of  the  experiment.  The  trials 
were  of  short  duration  and  the  condition  of  the  fires  at  the  start 
and  the  finish  of  each  had  to  be  determined  by  the  necessities  of  the 
traffic  requirements  and  could  not  therefore  be  varied  to  suit  the 
wishes  of  the  experimenters.  The  consumption  of  steam  was  ob- 
tained with  a  close  approach  to  absolute  accuracy;  but  the  same 
cannot  be  said  respecting  the  fuel  consumptian,  owing  to  the  above 
circumstance  with  regard  to  the  condition  of  the  fires.  The  results 
obtained  are  therefore  not  such  as  will  enable  any  definite  conclu- 
sions to  be  drawn  as  to  the  value  of  the  steam  jacket  in  locomo- 
tives. They  are,  nevertheless,  interesting  and  valuable;  and  having 
involved  considerable  trouble  on  the  part  both  of  the  experimenters 
during  the  trials  and  of  Mr.  Aspinall  in  the  preparation  of  the  en' 
gine  for  the  experiment,  it  has  been  thought  advisable  to  publish 
them  for  the  use  of  the  members.  We  present  this  condensation  of 
the  report  to  our  readers: 

"  The  experiment  was  made  on  a  passenger  locomotive.  No.  1003, 
during  its  regular  work  of  taking  the  7:30  a.  m.  express  train  from 
Manchester  to  York,  a  distance  of  16}^  miles,  and  returning  with 
the  3:00  p.  m.  express  from  York  to  Manchester.  Both  engine  and 
tender  are  the  ordinary  standard  pattern  of  this  railway.  The  en- 
gine is  a  four-wheeled  coupled  with  bogie  truck,  the  driving  wheels 
being  7  feet  1  inch  diameter  aud  the  bogie  wheels  3  feet  0>^  inch. 
The  cylinders  are  inside  and  horizontal,  with  their  valve  chests  on 
the  top.  The  engine  wheelbase  is  21  feet  6}4  inches,  and  the  total 
wbeelbase  of  engine  and  tender  41  feet  13^  inches.  The  weight  of 
engine  and  tender  when  empty  is  56.287  tons,  and  when  in  working 
order  80.925  tons,  the  tender  carrying  1,800  gallons  of  water.  The 
boiler  is  of  steel,  4  feet  3  inches  diameter  and  10  feet  7%  inches 
long;  the  firebox  shell  of  steel,  and  the  firebox  of  copper,  6  feet 
long,  4  feet  1  inch  wide,  and  5  feet  10  inches  high.  There  are  220 
tubes  of  1^  inches  outside  diameter.  The  heating  surface  in  the 
tubes  is  1,108.73  square  feet,  and  in  the  firebox  107.68  square  feet ; 
total,  1,216.41  square  feet.  The  fire-grate  area  is  18.75  squate  feet, 
the  ratio  of  heating  surface  to  grate  area  being  65  to  1.  The  fire- 
brick arch  in  the  combustion  chamber  is  about  2}^  feet  long.  The 
height  of  the  chimney  above  the  fire-grate  level  is  10  feet.  The 
cylinders  were  originally  of  the  normal  pattern,  10  inches  diam- 
eter and  26  inches  stroke.  For  this  experiment  they  had  been 
bored  out  and  fitted  with  cast-iron  liners,  which  reduced  the  in- 
ternal diameter  to  17>i  inches,  thus  providing  a  body  jacket  of  % 
inch  space.  The  front  cylinder  covers  were  fitted  with  external 
covers,  the  space  between  the  two  forming  a  steam  jacket.  The 
back  covers,  however,  were  imperfectly  jacketed  by  fitting  over 
them,  as  close  to  the  actual  covers  as  possible,  an  annular  wrought- 
iron  ring  with  an  inner  and  an  outer  cover,  the  space  between  the 
latter  two  forming  a  jacket  space.  The  external  surfaces  of  the 
end  jackets  were  much  exposed,  and  not  well  covered.  A  table 
accompanying  the  report  shows  the  clearance  volumes  of  the  cylin- 
ders, and  the  jacketed  and  unjacketed  internal  surfaces  exposed 
to  steam  in  the  clearances  alone,  and  also  in  the  clearances  and 
cylinders  at  90  per  cent,  of  the  stroke.  It  shows  that  the  propor- 
tion of  the  clearance  surface  jacketed  is  only  about  a  quarter  of 
the  whole,  and  this  is  mainly  due  to  the  cover  jackets ;  of  the 
back  ends,  therefore,  a  large  part  is  hardly  jacketed  at  all,  in  the 
true  sense  of  the  word. 

"Four  trials  were  made,  A,  B,  C,  D,  on  Sept.  18  and  19,  1894;  A  un- 
jacketed and  B  jacketed  on  the  I8tb;  C  jacketed  and  D  unjacketed 
on  the  19th.  A  and  C  were  made  on  the  runs  from  Manchester  to 
York  and  B  and  D  on  the  return  runs  from  York  to  Manchester. 
In  each  trial  the  weights  of  coal  and  feed-water  consumed  were 
measured,  and  readings  of  the  various  gages  were  taken,  and  the 
position  of  the  reversini;  gear  was  noted.  Indicator  diagrams  were 
obtained,  and  in  trials  C  and  D  samples  of  the  furnace  gases  were 
collected  from  the  smokebox  below  the  exhaust  pipe.  The  coal 
used  in  the  trials  was  from  the  Mitchell  Main  Colliery,  Wombwell, 


near  Bamsley.  Samples  were  taken  from  each  sack  used,  and  were 
submitted  to  Mr.  Charles  J.  Wilson  for  determining  the  calorific 
value  in  a  calorimeter.  The  mean  value  from  his  tests  were  14,200 
thermal  units  per  pound  of  dry  coal,  equivalent  to  an  evaporation 
of  14.7  pounds  of  water  from  and  at  212  degrees  Fahr.  The  actual 
coal  consumption  per  indicated  horse-power  per  hour  of  steaming 
time  in  the  four  journeys  was,  respecively,  2.87,  3.07,  2.73  and  2.79 
pounds. 

"On  the  first  day  no  attempt  was  made  to  collect  the  gases;  and  as 
the  thermometer  for  taking  their  temperature  had  been  fixed  above 
the  blast-pipe  orifice,  it  was  not  thought  worth  while  to  not«  its 
readings.  On  the  second  day  the  gases  were  collected  continuously; 
but  the  thermometer,  placed  in  a  better  position,  unfortunately 
broke  almost  immediately  after  leaving  Manchester,  so  that  the 
temperatures  could  not  be  ascertained.  The  dlflScult  opteration  of 
collecting  the  gases  while  going  at  express  speed  was  carried  out  by 
Mr.  Michael  Longridge.  During  the  outward  journey  C  much 
trouble  was  experienced,  owing  to  the  heavy  chimney-blast;  bat  in 
the  return  journey  D  everything  worked  quite  satisfact3rily.  The 
mean  results  of  the  three  analyses  made  from  the  sample  collected 
on  each  journey  are  the  following  volumetric  percentages:  Trial  C 
carbonic  acid,  12.83  per  cent.;  oxygen,  4.1.5;  carbonic  oxide,  0.80; 
nitrogen,  82.20.  Trial  D,  carbonic  acid,  13.10;  oxygen,  1.97;  carbonic 
oxide,  0.85;  nitrogen,  82.08  per  cent. 

"  As  arranged  by  Mr.  Aspinall,  the  feed- water  was  measured  by 
means  of  a  Siemens  water  meter  on  the  pipe  between  the  tender  and 
the  injector.  The  overflow  from  the  injector  was  caught  and 
allowed  far. 

"  The  jackets  were  drainedfinto  three  small  tank\  carried  upon  a 
temporary  staging  on  the  front  of  the  engine;  one  measurement  was 
made  for  the  two  body  jackets  together;  another  for  the  two  front, 
covers,  and  a  third  for  the  two  back  covers.  While  standing  at 
York  on  each  day  radiation  tests  were  made,  by  measuring  the 
quantity  of  steam  condensed  in  each  pair  of  jackets  with  the  engine 
standing,  all  hot ;  these  lasted  2}i  hours  on  the  first  day  and  l^ 
hours  on  the  second.    The  following  were  the  results  obtained  :    ";. 

Qondentation  ef  S(eam  in  Jackett,  Pounds  per  Hour. 
■  '  •:  V"  "■•■.■:-  ■■  ■.-      , — While  running. — s    ^While  standing.^ 

....••■••.-..        .:-         SepLl,  B.    Sept.  19,  C.    Sept.  18.       Sept.  19. 

Two  body  jacket* W  ill  »,0  M.7 

Two  front  covers... .-.      U9  101'    !&•  1S.7 

Two  back  covers 85  S6  U.0  1S.8 

"Indicator  diagrams  were  taken  simultaneously  from  both  ends  of 
each  cylinder.  The  speed  in  miles  per  hour  was  continuously  regis- 
tered by  a  Boyer  speed  recorder,  kindly  lent  by  Mr.  Aspinall. 

"The  mean  results  of  all  the  important  observations  may  be  stated 
thus:  Comparing  trials  A  and  C,  t>oth  from  Manchester  to  York, 
the  jacketed  trial  C  shows  a  consumption  of  24.49  pounds  of  steam 
per  indicated  horse-power  per  hour,  against  26.70  pounds  for  the 
non-jacketed  run  A,  or  a  saving  of  8.3  per  cent,  by  jacketing.  Com- 
paring trials  B  and  D,  both  from  York  to  Manchester,  the  figures 
are  24.48  pounds  and  24.87  pounds  respectively,  or  a  saving  of  1.5  per 
cent,  by  jacketing.  Comparing  the  figures  for  coal  consumption  in 
trials  A  and  C,  the  jacketed  trial  C  shows  an  economy  of  .14  pounds 
per  horse-power  per  hour,  or  practically  5  percent.,  the  increased 
consumption  per  train  mile  in  this  run  being  accounted  for  by  the 
greater  load  hauled;  the  load  was  8  per  cent,  greater  in  C  than  in  A, 
the  average  speed  being  nearly  the  same  in  both  runs.  Comparing 
trials  B  and  D,  however,  the  jacketed  trial  B  is  distinctly  less  eco- 
nomical, the  coal  consumption  being  .28  pounds  greater  per  horse- 
power per  hour  than  in  the  non-jacketed  trial,  or  10  per  cent,  more; 
and  the  consumption  is  also  greater  per  train  mile.  In  these  two 
trials,  while  the  weight  of  train  hauled  was  the  same,  the  speed 
was  nearly  three  miles  an  hour  greater  in  the  non-jacketed  run  D, 
with  a  correspondingly  much  increased  horse-power." 

In  spite  of  the  rumors  as  to  the  condition  of  the  equipment  of 
the  B.  &  O.  Railroad,  scarcely  six  per  cent,  of  the  cars  and  loco- 
motives are  in  the  shops  for  repairs.  This  is  a  wonderfully  good 
showing,  considering  that  the  B.  &  O.  has  873  locomotives  and 
32,000  cars,  and  traverses  a  very  rough  country.  Much  of  the 
equipment  that  was  in  bad  order  at  the  beginning  of  last  year  has 
been  thoroughly  repaired  and  is  again  in  service.  All  but  16  of 
the  75  new  engines,  which  were  ordered  by  the  Receivers  last 
spring,  have  been  delivered  and  are  giving  eminent  satisfaction. 

The  company  is  preparing  to  extend  its  compressed  air 
plant  at  the  Mt.  Clare  shops.  A  new  locomotive  repair  shop  is 
being  built,  and  compressed  air  will  be  very  extensively  used. 
Two  50-ton  cranes  have  been  purchased  for  this  shop,  and  the 
power  will  be  electricity  furnished  by  the  power-station  that  also 
furnishes  the  electricity  for  the  motors  and  Baltimore  City  tiumel. 
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Abrasion   Tests   of   Iron  and   Steel   by  the  Cambria  Iron 

CJompany. 

In  the  laboratory  of  the  Cambria  Iron  Company  at  Johnstown, 
Pa. ,  a  series  of  interesting  abrasion  tests  on  the  material  in  iron 
and  steel  axles  has  recently  been  concluded,  for  the  results  of 
which  we  are  indebted  to  Mr.  L.  R.  Pomeroy,  sales  agent  for  the 
company,  and  Mr.  C.  S.  Price,  general  manager.  These  tests 
were  made  by  preparing  from  each  axle  several  one-inch  cubes, 
accurately  gaged  and  carefully  weighed,  and  subjecting  these  to 
abrasion  on  a  steel  plate.  The  machine  employed  for  the 
purpose  was  the  Riehle  abrasion  machine,  already  described  in 
these  columns,  and,  if  we  mistake  not,  the  machine  was  designed 
for  the  Cambria  Company,  and  the  first  one  built  was  set  up  in 
their  laboratory.  The  hard  steel  disk  of  the  machine  is  about  12 
inches  in  diameter,  and  revolves  in  a  horizontal  plane  at  the  rale 
of  about  60  revolutions  per  minute.  The  cubes  are  held  in  a 
frame  and  rest  on  the  disk,  the  pressure  being  obtained  by  a 
weighted  lever.  A  cam  motion  moves  the  cube  and  frame  in  and 
out  over  the  disk.  The  tests  were  all  conducted  with  a  pressure 
of  50  pounds  per  square  inch,  and  each  cube  remained  in  the 
machine  during  200,000  revolutions,  taking  about  eight  days 
time.  Two  sets  of  tests  were  made  on  each  cube.  There  was, 
of  course,  no  abrading  material  between  the  cube  and  the  disk. 
After  each  test  was  completed  the  cube  was  again  weighed  and 
the  loss  of  material  thus  determined. 

The  axles  from  which  specimens  were  tested  were  as  follows: 
Tests.  Nos.  1  and  2,  Wrought-iron  axle  from  scrap  pile  at  Cambria 

rolling  mill. 
Tests  Noe.  3,  4  and  5,  Wrought-iron  axles  from  Mr.  E.  D.  Bron- 

ner,  Master  Car  Builder,  fllichigan  Central  Railroad. 
T^ts  Nos.  6,  7  and  8,  Wrought-iron   axles  from  Mr.  George  D. 

W«t,  Sur)erinteudent  Motive  Power,  N.  Y.,  O.  &  W.  R.  R. 
Tests  Nos.  9,  10  and  11,  Bessemer  steel  freight  axle  from  Cambria 

Iron  Company's  axle  plant. 
Tests  No.  12  to  2.5,  Open-hearth  steel  passenger  axles  from  Cam- 
bria Iron  Company's  axle  olant. 

Tests  1  and  2  represent  a  good  muck-bar  axle  ;  tests  3,  4  and  5. 
a  Western  scrap  axle,  and  tests  6,  7  and  8,  an  Eastern  scrap  axle. 
Tests  9  to  11  were  made  both  with  the  steel  in  its  natural  state 


and  treated  by  the  Coffin  process.  The  same  is  true  of  the  teste 
of  the  open-hearth  steel,  Nos.  12  to  25.  The  Bessemer  steel  was 
low  in  carbon  (about  .10),  whUe  the  open-hearth  steel  averaged 
ab3ve  .40  carbon.  The  results  of  the  tests  and  the  chemical  anal- 
ysis are  given  the  following  table,  and  the  loss  by  abrasion  is 
also  shown  graphically  in  the  accompanying  diagram :     .^  .  .  ^ ;, 

ABRARION  TESTS  OF  CAR    AXLES.  ', 

(Preacure  SO  pounds  per  square  inch,  number  of  revolutions  iJOO.000.)    "' 


Tests  of  Axles. 


I  A     WrouKht  iron. 

1  Scrap  axle 

2  •'       ••    

3  Michigan  Cen'.  Ry 


N.  Y.   Opt.    &  W.  By.... 

B  -  Steel  axlea. 
Bessemrr  freiKht— N  . 

-N 

— T       .. 
O.  H.  Pass.  No,  21.159-N. 

-T. 

•'     21  812- N. 

"      21,T»5-N! 

'•  "  21.8i7-N; 
— T. 

"  21,815-N. 
-T. 

"  22.150-N . 
— T 

••  22.153-N. 
-T. 


_L 


Wt.  of  a 

cu.  inch 

Krams. 


125.75 
125.80 
125  04 
126.00 
125  41 
125.00 
125.00 
126.14 

128.2U 
127.90 

127  .OT 
128.26 

128  28 
128.25 
128.24 
128.00 
128.05 
128  01 
128.04 
1/8.17 
128.20 
128.00 
128.06 
128.0a 
128  10 


Losi  per 
cu.   in. 
grams, 


24.00 
24.20 
26.38 
24.48 
28.78 
29.06 
29.05 
27.65 

25.92 
20.02 
17.01 
20.78 
19.42 
16.55 
14.06 
19.02 
12.35 
11.22 
10.41 
20.92 
12.86 
11.66 
9.69 
14.52 


Los* 
p.  c. 


19.1 
19.2 
21.1 
194 
22.9 
23  2 
23.2 
22.0 


ADalyai*. 


C.  8i.    P.    8.    Hn 


.160 
.160 
.138 
050 
.134 
.164 
.164 
.147 


10.2  .12  .012 

15.71.10 

13.31.10 

16.2  .38 

15.2.38 

12.9.38 

11.01  38 

.45 

.45 

.47 

.47 

.45 

.45 

.41 

.41 

.38 

.38 


14.9 

9.6 

8.8 

8.1 

16.3 

10.0 

9.1 

7.6 

11.3 

10. » 


.175  .027 
.175.027 
.3ii2  .033 
.098.052 
.2311  057 
.213.0S9 
213i.039 
.2371032 

.078.109 
.0751.101 
.07.1 .101 
.049 
.049 


.056 
.Q56J 
.043, 
.043 
.054 
.054 
.049 
049 
.034 
.094 


.25 


.31 

.52 
.54 

.54 

.60 
.80 
.61 

61 
.61 
.51 
.50 
.50 
.65 
.S5 

75 
.75 
.68 
.68 


N.'B.— Steel  axles  marked  N.  are  in  natural  state  after  forginK.  "T." 
are  "cuffln  treated."  Htais  No.  22,150  and  22.153  are  baric  steel:  thereat 
ac.d  aleel.  Jas.  E.  KKK88,  Eng'r.  of  Tests, 

C.  I.  Co.,  Sept.  14,  1886. 

A  comparison  of  the  axles  treated  by  the  Coffin  process  with 
the  steel  axles  untreated  or  with  the  iron  axles  is  very  much  in 
favor  of  the  Coffin  process.  For  instance,  the  loss  in  weight  of 
the  open-hearth  steel  treated  with  the  Coffin  process  ave- 
raged 10.3  per  c«nt.   (see  diagram),  while  specimens  from  the 
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same  axles  untreated  averaged  12.7 
per  cpnt.,  an  increase  of  23.3  per 
cent,  expressed  in  terms  of  the 
lower  figure.  In  the  same  way,  if 
we  average  the  three  sets  of  iron 
axle  tests  (Eastern,  Western  and 
muck  bar  scrap),  the  loss  is  21  per 
cent.,  or  more  than  double  the  1o3b 
of  the  treated  open-hearth  steel. 

These  figures  give  a  strong  testi- 
mony to  the  value  of  the  CoflSn  pro- 
cess of  treating  steel  axles,  crank- 
pins,  etc. ,  which  is  fully  borne  out 
by  the  results  from  actual  practice. 
In  an  article  on  annealing,  by  H. 
K.  Liandis,  which  recently  appeared 
in  the  Iron  Age,  some  statements  are 
made  on  the  general  subject  that  in- 
cidentally substantiate  the  claims 
for  the  Coffin  process,  and  are  of 
interest  in  this  connection.  Mr. 
Landis  says: 

After  casting,  forging,  rolling, 
or  drawing,  steel  is  more  or  less 
afflicted  by  contending  tensile  and 
compressive  stresses,  often  local  in 
character  but  always  injurious.  The 
cause  of  such  local  strains  may  be 
incomprehensible  cores  in  castings, 
local  forging,  either  hydraulic  or  by 
hammer,  rolling  at  too  low  a  tem- 
perature, cold  wire  or  tube  drawing, 
etc.;  but  whether  frequent  cracks 
or  b'-eaks  appear  or  not,  the  fact 
that  these  do  occur  occasionally  is 
sufficient  evidence  that  strains 
incident  to  the  process  do  exist. 
It  is  impossible  to  tell  what  strain 
there  is  in  the  interior  of  a  shaft 
having  larger  sections  forged  upon 
it.  .  .  .  Yet  we  find  very  few 
among  the  host  of  iron  workers 
in  this  country  who  adopt  pre- 
cautions to  prevent  accident  by  pro- 
viding means  for  removing  such  strains.  The  remedy  is  simple 
and  lies  in  heating  the  piece  up  to  temperatures  to  be  determined 
by  subsequent  treatment,  ranging  from  900  to  1,600  degs.  F.,  and 
allowing  them  co  cool  more  or  less  slowly.  The  high  temperature 
allows  the  strains  to  adjust  the  particles  of  steel  and  produces  a 
satisfied  condition  in  the  material, the  rapidity  of  cooling  afterward 
determining  the  final  state  or  condition  of  the  steel.  The  highest 
temperature  reached  determines  the  extent  of  the  effect,  whether 
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Etching  of  Open-Hearth  Steel  Axle  Treated  by  the  Coffin  Process. 


hardening  or  softening,  while  rapidity  nf  cooling  determines  the 
quality  possessed  by  the  piece  afterward.  ...  If  the  idea  b> 
simply  to  remove  strains  in  a  piece,  it  may  be  heated  to  1,000  de- 
grees and  cooled  in  the  air,  upon  which  it  will  be  found  to  be 
tough.  If  greater  toughness  is  wanted  it  may  be  cooled  more 
rapidly,  depending  upon  the  quantity  of  carl>on  present  in  the 
steel." 

The  special  treatment  in  the  Coffin  process  is  well  calculated  to 
give  all  the  toughening  effect  indicated  above  and  also  to  render 
the  material  dense  and  fine  grained.  We  reproduce  herewith  the 
etchings  of  an  iron  axle  and  an  open-hearth  steel  a^le  treated  with 
the  Coffin  process.  The  photographic  process  is  hardly  adapted 
to  the  reproduction  of  the  steel  etching,  as  the  minute,  but  im- 
portant, changes  which  indicate  the  increasing  fineness  of  struct- 
ure near  the  circumfereace  of  the  section  are  jxartly  lost.  Those 
of  our  readers  who  are  sufficiently  interested  in  the  matter  to 
write  to  the  company  can  doubtless  obtain  impressions  taken 
directly  from  the  etched  section. 


Japanese  Cruisers  Contracted  for  in  the  United  States. 


Section  of  Wrou'ht-tron  Ak1«i 


During  the  past  month  the  Japanese  government  placed  con- 
tracts in  this  country  for  two  armored  cruisers,  the  Cramps  of 
Philadelphia  and  the  Union  Iron  Works  of  San  Francisco  each 
getting  one  to  build.  Each  cruiser  will  be  of  abuut  5,700  tons 
displacement  and  will  have  a  speed  of  21  knots.  The  length  on 
the  water  line  will  be  about  330  feet;  beam,  51  feet;  draft,  20  feet> 
and  the  engines  will  develop  17,000  horse-power.  The  battery 
will  consist  of  four  8-inch  guns,  eight  5-inch  rapid-fire  guns> 
twelve  6-pounders,  four  l-pounders,  and  four  Gatling  guns.  The 
boats  must  be  completed  in  two  years.  The  price  is  about  $1,250,- 
000  each.  L\rge  contracts  have  also  been  placed  in  Europe  by 
the  Japanese  government. 
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Locomotive  for  a  Six  Per  Cent.  Grade.— Pittsourgh,  Cincinnati,  Chicago   *  St-  Louis  Railway. 


A  liocomctive  Operating  on    a  Six   Per  Cent.  Grade— Pitts- 
burgh, Cincinnati,  Chicago  &  St.  Louis  Railway. 


The  engine,  which  we  here  illustrate,  was  especially  designed 
for  use  on  Madison  Hill,  Ind.,  on  the  Louisville  Division  of  the 
Southweet  srstem  of  the  Pennsylvania  lines.  For  the  photograph 
and  description  of  it  we  are  indebted  to  Mr.  S.  P.  Bush.  Superin- 
tendent of  Motive  Power,  who  was  called  upon  to  provide  for  the 
unusual  conditions  existing  at  that  point.  The  peculiar  con- 
ditions of  the  service  at  that  place  necessitated  many  departures 
from  customary  locomotive  construction,  and  the  proportions  of 
the  engine  are  consequently  somewhat  different  from  ordinary 
practice,  and,  in  cylinder  volume,  it  does  not  entirely  conform  to 
the  rules  recommended  by  the  Master  Mechanics'  Association. 

The  grade  upon  which  this  engine  has  to  wear  away  its  exist- 
ence, climbinif  and  puBhing  with  all  the  power  its  weight  permits 
of,  and  then  gliding  down  again  without  steam,  is  one  of  the  steep- 
est in  the  world  upon  which  a  regular  passenger  and  freight  service 
is  maintained  with  the  solo  aid  of  adhesive  power.  The  length  of 
the  grade  is  7,012  feet  and  the  total  elevation  is  413  feet,  making 
a  ratio  of  31 1  feet  per  mile,  or  approximately  a  5.9  per  cent.   rise. 

When  ascending  this  grade  the  cars,  as  a  precaution  in  case  of 
broken  couplings,  are  pushed  before  the  engine,  and  when 
descending  the  engine  backs  down  preceding  the  cars.  It  is  to 
be  understood  that  the  regular  road  engines  are  disconnected  from 
their  train?  at  the  top  of  the  grade,  and  left  there  waiting  for  the 
next  train  brought  up  by  the  hill  engine. 

In  order  to  prevent  the  trains  from  gaining  too  much  headway 
during  the  descent  the  engine  is  equipped  with  au  interesting 
arrangement  for  regulating  the  speed.  This  device  is  based  on 
the  principle  of  the  Chatelier  brake,  and  is  in  some  respects 
similar  to  that  used  on  several  of  the  Westeru  mquntain  roads. 
It  consitits  of  connecting  the  valve  chests  with  ^  l^-inch  pipe 
from  ^ich  a  2-mch  connection  runs  back  to  a  point  below  the 
cab  fftjor  at  the  engineer's  side  where  it  terminates  in  a  muffler. 
When  amending  the  hill  the  link  motion  of  the  engine  is  re- 
versed so  that  the  cylinders  during  a  portion  of  the  stroke  will 
force  air  up  into  the  valve  chests  and  from  there  through  this 
pipe  to  the  mufHer,  where  it  escapes  into  the  atmosphere.  By 
means  of  a  regulating  valve  below  the  cab  floor  the  escape  of  the 
air  can  be  checked  so  as  to  obtain  the  desirable  speed  for  the 
pistons  and  consequently  for  the  engine.  By  closing  the  valve 
entirely  the  engine  can  be  stopped  during  the  descent. 

In  ordor  vo  prevent  the  pistons  sucking  in  air  from  the  amoke- 


box  with  accompanying  cinders  and  grit,  a  steam  jet  is  directed 
upward  through  the  exhaust  pipe  from  an  opening  in  the 
hollow  wall  dividing  the  two  exhaust  passages.  Fresh,  clean  air 
is  admitted  into  the  cjlinders  from  a  connection  at  the  exhaust 
pipe  base  which  leads  to  the  outideof  the  smoke-box,  and  is 
shown  over  the  valve  chest  in  the  illustration.  This  connection 
can  be  opened  or  closed  by  means  of  a  valve  operated  from  the 
cab,  and  it  is  apparent  that  it  must  be  opened  only  when  de- 
scending the  grade.  In  order  to  lubricate  the  cylinders  a  small 
jet  of  hot  water  is  let  into  each  exhaust  passage. 

Besides  this  regulating  device  the  engine  is  equipped  with  the 
American  driver  brake,  and  in  addition  a  powerful  screw  hand 
brake,  which  alone  will  hold  the  engine  and  train  on  the  grade. 

As  before  stated,  the  service  for  which  the  engine  was  designed 
necessitated  a  departure  from  the  customary  proportions  of  loco- 
motives. A  road  engine  has  to  exercise  its  entire  hauling  capacity 
only  when  starting  a  train  and  getting  up  speed,  but  during  the 
majority  of  the  time  only  a  fraction  of  the  tractive  power  is 
needed.  The  total  adhesive  weight  on  the  drivers  is  never  util- 
ized when  the  train  is  running  at  its  regular  speed  with  the  lever 
hooked  up  toward  the  middle.  It  is  then  that  the  economy  of 
expansion  comes  in.  The  exertion  of  the  full  adhesive  power  is 
not  the  exception  but  the  normal  condition  of  work  on  the  Madi- 
son Hill.  To  use  steam  expansively  under  these  conditions  would 
be  impossible,  unless  the  cylinders  were  of  much  greater  propor- 
tions, with  regard  to  the  adhesive  weight,  than  on  the  ordinary 
road  engine.  The  total  weight  of  the  new  engine  is  140,000  pounds, 
all  adhesive  weight,  but  the  mean  weight  during  the  ascent  is 
about  130,000  pounds,  based  on  consuming  two-thirds  of  the  water 
in  the  side  tanks.  According  to  ordinary  practice  this  weight 
would  require  a  cylinder  of  about  22  inches  by  241  inchep. 
The  additional  3^  inches  of  the  stroke  which  this  engine  has 
is  a  clear  gain  in  the  expansion  of  the  steam,  over  and  above 
that  which  may  be  produced  when  the  engine  does  not  exert  its 
full  adhesive  power  up  to  the  slipping  point.  In  other  words,  the 
cylinders  were  made  as  large  as  it  was  practical  to  make  them, 
and  the  economy  of  this  is  shown  by  the  fact  that  ordinarily  the 
engine  is  able  to  make  three  round  trips  up  and  down  the  hill 
without  refilling  its  coal  bunker,  which  holds  only  a  ton  and  a 
half  of  coal. 

The  engine  was  placed  in  service  the  first  of  the  year,  and  has 
been  giving  entire  satisfaction  ever  since.  No  official  test  of  its 
hauling  capacity  has  yet  been  made,  although  it  is  the  intention 
to  do  so  in  the  near  future  in  order  to  obtain  reliable  data  for 
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comparison  and  future  use.  It  can  be  said  now,  however,  that 
the  engine  has  fully  met  the  expectations  of  the  officials,  and  its 
performance  during  the  ascent,  as  well  as  the  descent,  is  entirely 
satisfactory. 

Quite  a  number  of  interesting  details  had  to  be  considered  in 
ihe  design  of  the  engine.  In  order  to  keep  the  front  end  of  the 
top  row  of  flues  under  water  on  the  grade  without  filling  the 
boiler  so  full  as  to  cause  the  engine  to  throw  water  the  back  end 
of  the  boiler  is  set  considerably  higher  than  the  front  end.  The 
throttle  valve  is  of  the  ordinary  balance  type,  but  it  has  no  play 
on  its  stem,  the  object  being  to  avoid  the  clattering  of  the  valve 
upon  its  seat  in  case  the  compression  in  the  st^am  chest  should 
exceed  the  boiler  pressure  during  the  descent.  To  protect  the 
steam  chests  a  relief  valve  has  t)een  placed  on  each,  which  is  set 
just  beyond  boiler  pressure.  In  arranging  the  driving  springs 
for  the  engine  it  was  calculated  that  the  front  springs  would  re- 
ceive the  greatest  load  and  they  were  designed  accordingly. 
When  the  engine  is  on  the  grade,  however,  its  center  of  gravity 
is  shifted  backwards,  and  in  consequence  the  rear  springs  receive 
the  greatest  load,  which  caused  some  little  inconvenience  at  first. 

Instead  of  metallic  piston-rod  packing,  asbestos  cord  is  used, 
as  the  metallic  packing  would  be  apt  to  be  damaged  when  the 
engine  is  drifting  down  the  hill  without  steam.  The  engine  is 
equipped  with  a  pneumatic  bell  ringer,  pneumatic  sand  valves, 
steam  heat  for  passenger  trains,  and  all  modern  improvements. 

The  leading  dimensions  are  as  follows  : 

'■  No.  631— TANK  LOCOMOTIVE,  KON-OOMPOUND,  STANDARD  OAOE. 

Fuel Bituminous  coal 

DriviDB  wheels,  number 8 

"  "        diameter 50  inches 

Urivins  axle  journals ■■■  8  inches  by  8M>  inches 

Wheel  base  (all  riftid) , la  feet  3  inches 

Cylinders,  diameter 22  inches 

stroke 28inche8 

"         spread  of  centers  7  feet  t  Inches 

Crosshead Solid  cast  steel 

Main  rod,  length  between  centers 9  feet  109^  inches 

Valv«  Rear Stephenson  link  motion,  Richardson  balaiice  valve 

"      *■      gt«am  porta IH  inches  by  18  inches 

••.-.    "       "      exhaust  ports 2^4  inches  by  18  inches 

"       "      outside  lap 1  inch 

"        "       inside  lap  i*a  inch 

'•       "       valve  travel 60lnches 

"       •'       lead ,■.  inch 

Boiler  :    Inside  diameter  of  barrel 6  feet 

"  Thickness  of  sheet I's  inches 

"  Height  from  rail  to  center 7  feet  6  inches 

"  Steam  pressure 150  pounds 

Firebox  : Belpalre 

"         Length  inside 7  feet  9V«  inches 

"         Width       "     atbottom Sfeeteinches 

"         Depth 4  feet  9H  inches 

Grate  area 27  square  feet 

Tubes:    Number 219 

Diameter  outside ..2inche8 

"  Length  between  tube  sheets 13  feet  1^  inches 

"  Total  area  of  tube  sections    3.6t  square  feet 

Heatii  g  surface,  firelM>x 142.86  square  feet 

•'         tubes,  exterior 1.528.89  square  feet 

"  '•         total 1,671  75  square  feet 

"  "         ratio  to  graU  area 61.91  to  1 

Kxhaust  nozzle,  single,  diameter 5  inches 

Smoke  stack,  minimum  diameter 18  inches 

"       height  from  rail 15  feet 

OapekCi ty  of  tanks *,000  gallons 

Capacity  of  coal  space 3,000  pounds 

Tractive  power,  per  pound,  effective  pressure  on  piston 271  pounds 

"  *'        total  with  80  per  oent.  of  boiler  pressure 32,520  pounds 

"              "        total  adhesive,  at  25  p.  c.  weight  on  drivers,    35.0U0  pounds 
Welghtin  working  order.... 110,000  pounds 


More  Eng^eer  Officers  Required  in  the  Navy. 


The  necessity  of  increasing  the  number  of  engineer  officers  in 
the  navy  is  touched  upon  in  the  annual  report  of  Commodore 
Melville,  Engines r-in-Chief  of  the  Bureau  of  Steam  Engineering. 
He  warns  Congress,  and  incidentally  the  country  at  large,  of  the 
futility  of  building  powerful  warships  without  providing  the 
necessary  number  of  skilled  oflicers  to  operate  and  maintain 
them.     He  says: 

■  "I  feel  that  it  is  only  necessary  to  direct  your  attention  to  the 
number  of  engineer  officers  who  have  been  retired  during  the 
past  year  for  pliysical  incapacity,  and  to  the  steadily  increasing 
number  of  such  oflicers  on  the  retired  list,  to  demonstrate  that 
the  physical  strain  to  which  the  oflicers  of  the  engineer  corps  are 
subjected  is  too  great.  In  former  annual  reports  I  have  given 
what  I  believe  to  be  abundant  reasons  for  an  increase  in  the  num- 
ber of  officers  of  the  corps.  As  time  goes  on,  and  the  number  of 
ships  and  their  power  increase,  the  necessity  for  such  an  increase 
is  intensified,  and  I  feel  that  I  would  not  be  doing  my  duty  if  I 
did  not  again  briefly  refer  to  the  matter. 


"The  personal  element  is  one  which  nm.st  enter  largely'into  the 
result  of  any  naval  engagement,  and  if  we  had  the  most  power- 
ful and  the  swiftest  navy  afloat  it  would  be  valueless  to  us  in 
time  of  war  if  we  had  not  a  suflicient  number  of  trained  men  to 
see  that  the  machinery  of  this  fleet  is  in  condition  foj  action  and 
to  keep  it  going  in  action.  The  guns  will  be  powerless  without 
the  machinery,  and,  other  things  being  equal,  that  fleet  will  give 
the  best  account  of  itself  which  has  the  best  equipment  of  trained 
men  in  the  engine-room,  as  well  as  at  the  guns.  To  sacrifice  the 
one  is  merely  inviting  disaster  to  I  he  whole,  and  no  amount  of 
skill  on  deck  can  compensate  for  the  lack  of  it  below." 

It  is  to  be  hoped  that  Congress  will  take  steps  to  correct  this 
present  weakne8§"i9£..the  navy  at  its  next  session.  The  personal 
element  is  not  made  unduly  prominent  in  the  above  statement, 
as  any  one  who  reads  the  past  history  of  our  own  navy  will  read- 
ily appreciate.  If  the  policy  of  this  country  is  going  to  be  the 
maintenance  of  a  navy  of  only  moderate  size  it  is  all  the  more 
important  that  every  element  tending  to  make  it  superbly  effi- 
cient should  receive  attention.  The  most  important  naval  matter 
now  calling  for  consideration  is  the  status  of  the  engineer  officers 
and  the  much-needed  increase  in  their  numbers.  . 

..'- i.  •■■.,■..  The  Jiuie  Conventions  for  1897.        '.•.-■j;^ ■.-■.';•" 


The  Master  Car  BuUders'  and  Master  Mechanics'  associations 

will  hold  their  annual  conventions  in  1897  at  Old  Point  Comfort. 

The  Hotel  Chamberlin  has  been  selected  as  headquarters,  and  the 

hotel  rates  will  be  the<same  as  usual,  namely  : 

Without  bath.  With  bath. 

Single  room, 1  person 93  per  day  91  pe--  day 

Double  room,  1  person 1       "  5       " 

Double  room,  2  persons 3       "  1       " 

The  Hygeia  Hotel,  across  the  street  from  the  Chamberlin,  will 
make  the  same  rates  to  members  and  their  friends.  At  the 
Chamberlin  rooms  will  be  assigned  only  to  members  of  the  associ- 
ations until  March  1,  after  which  application  from  others  will  be 
received.  The  Chamberlin  is  a  new  hotel  of  large  dimensions 
and  with  excellent  accommodations,  and  with  the  two  hotels 
open  there  should  be  ample  room  for  the  great  numbers  who  now 
attend  these  conventions  annually. 


The  Baltimore  &  Ohio  Tunnel  Plant. 


Within  the  next  six  weeks  the  three  General  Electric  motors 
that  have  been  used  for  the  past  year  in  hauling  freight  trains 
through  the  Baltimore  City  tunnel  of  the  Baltimore  &  Ohio  Rail- 
road, will  begin  to  handle  the  passenger  trains  in  the  same 
manner.  The  overhead  trolley  is  being  extended  three-quarters 
of  a  mile  north  of  the  Mt.  Royal  station  and  about  1 ,500  feet  at 
the  south  end  of  the  tunnel.  The  motors  are  giving  splendid 
^tisfaction.  The  maximum  load  that  has  been  hauled  so  far 
consisted  of  41  loaded  freight  cars  and  two  heavy  locomotives. 
By  the  extension  of  the  trolley  line  north  and  south  of  the  tunnel 
entrances  the  helping  engine  will  no  longer  be  needed. 

The  new  Mt.  Royal  station,  at  the  northern  end  of  the  tunnel, 
is  almost  completed  and  it  is  a  handsome  and  well-appointed 
passenger  station.  Attention  has  not  only  been  paid  to  the  archi- 
tectural beauty,  but  the  landscape  gardener  has  given  his  best 
efforts  toward  beautifying  the  surrounding  grounds.  It  is 
probable  that  the  company  will  reconstruct  its  Camden 
station,  at  the  other  end  of  the  tunnel,  so  that  passenger  trains 
will  not  have  to  back  in  and  out,  as  has  to  be  done  at  present.  It 
is  contemplated  to  erect  new  passenger  sheds  and  necessary 
buildings  near  the  mouth  of  the  tunnel,  by  which  the  movements 
of  trains  between  Washington  and  New  York  will  be  greatly 
accelerated. 

The  electric  power  plant  is  now  being  used  not  only  to  furnish 
the  power  for  the  tunnel  motors,  but  to  run  180  street  cars  of  the 
Baltimore  Traction  Company,  to  light  the  Camden  station  and 
yards,  the  Baltimore  City  tunnel,  the  Locust  Point  freight-houses, 
warehouses  and  yards,  Mt.  Clare  shops  and  the  new  Mt.  Royal 
passenger  station. 

The  four  large  engines  generating  electricity  for  power  pur- 
poses are  to  be  supplemented  by  a  fifth  engine.  The  foundations 
for  it  were  laid  long  ago,  and  the  installation  of  the  engine  is  now 
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in  projcress.  A  350  borse-power  engine  is  also  being  added  to  the 
equipment  devoted  to  ligbting  purposes. 

A  use  for  compressed  air  new  to  most  of  our  readers  is  found  in 
this  plant.  This  is  its  utilization  for  forcing  oil  to  the  cups  that 
lubricate  the  machinery.  Tanks  of  oil  are  kept  under  about  60 
pounds'  pressure,  and  from  these  the  oil  is  piped  to  the  various 
bearings  of  the  encrmes  and  dynamos.  At  the  cups  the  pressure 
is  about  six  pounds.  The  cups  are  always  full  of  oil,  and  the  rate 
of  flow  is  adjusted  in  the  usual  way.  Tne  cylinder  lubricators 
ate  not  included  in  this  compressed-air  system,  but  cylinder  oil  is 
delivered  utider  air  pressure  to  a  convenient  faucet  in  the  engine- 
room,  where  it  is  drawn  off  into  cans  for  filling  the. lubricators. 
Westinghouse  pumps  maintain  the  air  pressure. 

The  system  installed  by  the  movement  of  trains  through  the 
tunnel  is,  of  course,  very  irregular  at  present,  giving  long  intervals 
when  no  power  is  used.  To  meet  this  condition  a  low,  smouldering 
fire  is  maintained  under  the  boilers,  and  tbe  machinery  is  kept  at  a 
standstill  except  when  trains  are  being  moved.  The  approach  of 
each  train  is  telegraphed  to  the  power  house,  when  the  blowers 
are  speeded  up  and  steam  is  soon  generated  at  a  rapid  rate  and 
the  engines  and  dynamos  are  started  up  to  supply  current  for  the 
moving  of  the  train  by  the  electric  locomotive.    ..•     .  ■., 


21ectric  Traction  Under  Steam-Bailway  Conditiona.' 


BT  DK.   CHARLES  E.  EKERT.  >"  >    '  -  " 

In  tbe  light  of  recent  achievements,  it  can  be  assumed  at  the 
outset  that  electric  traction  under  steam-railway  conditions  is 
feasible.  The  only  question  is  whether  it  will  pay.  Tbe  present 
applications  only  prove  the  former  proposition,  but  do  not  touch 
the  latter. 

Tbe  greatest  practical  efficiency  of  an  electric  system  of  the  kind 
proposed  between  the  engines  at  tbe  central  station  and  tbe  rails 
would  probably  be  60  per  cent.  This,  on  account  of  a  second  trans, 
mission  to  sub-stations  and  the  necessity  of  using  rheostatic  regu- 
lation to  some  extent,  would  probably  be  reduced  to  SO  percent., 
so  that  twice  as  many  horse-power  would  need  to  be  generated  at 
the  central  station  as  at  tbe  track  with  the  present  ste^m  locomo- 
tives. Each  borse-power  in  the  central  station  will  be  developed 
for  two  pounds  of  cheap  coal  or  four  pounds  per  net  borse-power 
delivered,  whereas  the  steam  passenger  locomotive  will  on  tbe 
average  require  six  pounds,  based  on  net  tractive  force  and  allow, 
ing  for  the  various  wastes.  The  saving  in  coal  due  to  electric  pas- 
senger traction  will,  therefore,  be  one-third.  Coal  is  procured 
cheaply  by  the  railroads,  but  probably  an  inferior  quality,  costioK 
50  cents  per  ton,  or,  say,  25  per  cent,  less  than  that  used  on  locomo- 
tives, could  be  employed  in  the  electric  stations,  so  that,  for  trains 
of  like  weight  the  saving  in  cost  of  coal  for  passenger  service 
would  be%  X  I  =  }{.  For  freight  engines  we  calculate  the  saving 
in  cost  for  fuel  will  be  about  55  per  cent.,  and  for  switching  engines 
about  66|  per  cent.  On  railroads  running  through  tbe  coal  regions 
the  total  cost  is  about  9  per  cent,  of  the  total  operating  expenses.  A 
saving  of  one-half  in  the  cost  of  the  coal,  then,  corresponds  to  a  sav- 
ing of  5  per  cent,  of  operating  expenses.  For  reasons  that  will  be 
stated  later,  it  is  believed  that,  for  general  railroad  work,  indepen 
dent  electric  locomotives  will  be  required,  and  that  these  will  neces. 
sarily  be  as  heavy  as  present  steam  locomotives,  on  which  basis  tbe 
only  saving  in  weight  will  be  that  of  the  tender,  which  we  have 
aasumed  as  10  per  cent,  of  the  total  weight  of  the  train  for  passen- 
ger engines,  3.3  per  cent,  for  freight  engines,  and  5  per  cent,  for 
switching  engines.  The  total  load  to  be  hauled  will  therefore  be 
decreased  by  these  several  percentages,  and  the  cost  of  coal  reduced 
thereby  to  45  per  cent,  of  that  required  by  the  present  locomotives 
for  passenger  trains;  433-^  per  cent,  for  freight  trains  and  33  per 
cent,  for  switching  trains.  Applying  these  percentages  for  the 
relative  amounts  of  coal  used  for  these  different  purposes  on  a 
prominent  railroad,  tbe  average  saving  in  fuel  becomes  SS.S^  per 
cent.,  or  5.80  per  cent,  of  operating  expenses.  The  cost  of  water  is 
taken  at  two-thirds  of  1  per  cent,  on  the  same  basis  which  increases 
the  saving  to  0.56  per  cent. 

Considerable  saving  has  been  claimed  on  other  grounds.  First, 
in  relative  repairs  of  electric  motors  compared  with  locomotives. 
Repairs  will  be  less  on  the  motors,  of  course,  but  they  are  not  incon- 
siderable, and  when  we  consider  that  the  transmission  line,  trolley 
line  and  trolleys  must  be  kept  in  repair  as  well  as  the  motors,  it 

•  From  a  paper  presentad  at  the  meetioK  of  the  American  Institate  of 
Electrical  Bngmeeii,  New  York,  Oct.  21,  and  Chicago,  Uct.  28, 1896, 


cannot  be  far  in  error  to  assume  that  the  question  of  repairs  will 
be  about  balanced,  independent  of  central  station  apparatus  other- 
wise provided  for. 

It  has  been  claimed  that  labor  will  be  saved,  because  the  second 
man  on  an  electric  locomotive  is  required  simply  to  provide  for 
sickness  or  accident  of  the  driver,  andean  well  be  the  baggageman 
of  a  passenger  train  or  the  conductor  of  a  freight  train.  Something 
of  this  kind  may  be  worked  out  on  an  unimportant  country  road, 
but  it  would  be  impracticable  on  a  large  business  scale. 

It  is  also  claimed  that  there  will  be  a  saving  in  the  weight  and 
cost  of  electric  locomotives,  particularly  when  applied  under  a  car, 
but  this  system  is  of  limited  application.  Heavy  locomotives  on 
trunk  lines  must  have  the  same  weight  for  electric  as  for  steam 
traction,  independent  of  the  tender.  Large  savings  in  repairs  to 
tracks  and  bridges  are  also  claimed  on  account  of  the  smoothness 
with  which  electric  locomotives,  having  no  reciprocating  parts, 
would  operate.  The  same  weights  must  be  run  over  the  same  rails 
at  the  same  speed,  and  at  least  a  great  part  of  the  wear  and  tear 
would  be  due  to  inequalities  of  the  track  surface,  which 
would  influence  both  systems  alike.  The  present  loco- 
motives are  so  designed  that,  while  the  wheel  loads 
on  the  drivers  are  heavy,  the  masses  which  strike 
blows  are  comparatively  light ;  that  is,  they  have  simple 
wheels  and  axles,  spring-connected  to  tbe  frames.  This  is  a  very 
difficult  thing  to  accomplish  with  an  electric  locomotive  without 
using  exactly  the  same  construction.  Each  pair  of  wheels  and  at- 
tached motor  acts  as  an  enormous  trip-hammer  on  the  rails  and 
roadbed  the  moment  the  former  gets  the  least  out  of  align- 
ment. A  connection  to  driving  axles  through  gearing  re- 
duces the  blows  very  materially,  but  introduces  at  high  speed 
another  difficulty.  The  vertical  movements  of  the  main  axle 
would  necessarily  cause  a  change  in  tbe  angular  velocity  of  the 
armature  during  the  time  of  such  movement,  which,  for  jars  occur- 
ring in  the  fraction  of  a  second  would  bring  a  heavy  strain  on  the 
gearing  and  vary  the  speed  of  tbe  armature  momentarily.  The 
variations  in  current  due  to  such  variation  may  also  give  a  longi- 
tudinal pulsation  to  the  train.  The  matter  is  not  helped  at  all  by 
mounting  tbe  motors  on  hollow  axles  concentric  with  the  driving 
axles,  so  that  the  motors  may  be  spring-supported  from  tbe  axles, 
for  in  such  case  the  connection  of  the  motor  to  the  axles  must  be 
through  links  the  equivalent  of  a  universal  joint,  which  produce 
variations  in  velocity,  when  tbe  axles  are  out  of  center  with  tbe 
armature,  similar  to  those  where  gearing  is  employed. 

For  reasons  above  given,  it  will  be  necessary  to  mount  electric 
motors  for  fast  locomotives  away  from  the  centers  of  the  axles  and 
connect  through  side  rods,  as  in  tbe  present  locomotives.  There  is 
another  important  reason  for  this.  In  order  to  obtain  speed,  the 
motors  must  be  wound  for  it  so  that  the  counter-electromotive 
force  will  be  produced  by  velocity  rather  than  the  number  of  turns, 
and,  in  starting,  the  motors  are  necessarily  connected  in  series  so 
as  to  reduce  tbe  starting  current.  For  motors  adapted  to  very  high 
speeds,  it  will  be  necessary  to  put  pairs  in  series  even  to  surmount 
heavy  grades,  to  act  as  pushers  in  case  of  accident,  or  in  removing 
snow,  etc.  The  counter-electro-motive-force  is  therefore  divided 
between  several  motors,  but  not  necessarily  in  equal  degree.  If, 
with  motors  connected  to  separate  axles,  one  for  any  reason  slips 
its  wheels,  it  will  monopolize  tbe  larger  portion  of  the  electromo- 
tive force  and  cut  down  the  current  on  all  the  motors  in  series,  so 
that  full  power  cannot  be  obtained.  Working  the  motors  in  paral- 
lel with  an  enormous  rheostat  would  be  wasteful,  and,  in  some 
cases,  impracticable.  It  is,  therefore,  important  for  two  reasons  to 
connect  driving  wheels  operated  by  separate  motors  by  means  of 
side  rods. 

Again,  it  is  essential,  that,  on  the  road,  speed  be  regulated  by  - 
better  means  than  a  rheostat.  A  series  motor  varies  its  speed 
with  the  load  and  so  cannot  run  without  rheostatic  regulation  at 
a  given  speed  if  for  any  reason  the  number  of  cars  in  the  train  or 
the  track  resistance  varies.  It  will,  therefore,  be  necessary  to  re- 
turn to  commuted  series  Held  coils  or  equivalents,  and  it  will  be 
perhaps  desirable  to  have  a  shunt  winding  which  can  be  used  to  ' 
give  still  closer  regulation.  In  fact,  shunt  motors  are  lieing  in- 
troduced abroad  for  traction  purposes.  The  use  of  these  devices 
will  increase  the  weight  of  the  motors  compared  with  simple  se- 
ries-wound motors.  These  considerations  make  more  room  desir- 
able for  tbe  motors  than  can  be  provided  in  tbe  trucks  of  an  ordi- 
nary car. 

For  these  several  reasons  it  is  predicted  that  the  high-speed  elec- 
tric locomotive  of  the  future  will,  like  the  steam  locomotive,  be  a 
structure  independent  of  tbe  train,  that  tbe  motors  will  be  hung 
on  the  frame  independent  of  tbe  driving  wheels,  and  the  same  as 
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well  as  the  driving  wheels  connected  by  side  rods.  To  obtain  proper 
room  under  such  conditions  larger  driving  wheels  will  be  employed 
than  the  wheels  of  an  ordinary  car.  This  will  so  extend  the  wheel 
base  that  it  will  not  be  safe  to  run  at  high  speeds  without  the  lead- 
ing truck,  the  same  as  on  an  ordinary  locomotive,  and,  in  fact,  the 
electric  locomotive  will  in  all  its  general  features  be  a  steam  loco- 
motive without  the  Ixtiler,  with  motors  substituted  for  the  steam 
cylinders.  In  this  way  and  probably  in  no  otaer  can  the  flexibility 
of  the  present  steam  locomotive  be  obtained.  Again,  it  is  desirable 
that  the  whole  locomotive  be  a  unit,  on  a  strong  frame,  calculated 
to  resist  the  shocks  due  to  collisions  and  accidents,  and  it  is  doubt- 
ful if  locomotive  drivers  will  be  found  who  will  be  willing  to  risk 
their  lives  on  any  other  kind  of  a  structure. 

To  realize  the  flexibility  of  the  ordinary  locomotive  one  has  but 
to  go  on  the  line  of  one  of  the  roads  which  has  not  yet  adopted  the 
heaviest  type  of  rail,  but  yet  runs  Express  trains  at  43  miles  per 
hour,  grasp  a  convenient  post  close  to  the  line  and  a  little  around  a 
curve,  if  possible,  where  one  can  take  the  wind  of  the  train,  and 
watch  its  approach.  In  many  cases  the  locomotive  sways  nearly  a 
foot  from  the  perpendicular,  first  one  way  and  then  the  other.  At 
a  bad  joint  the  plunge  is  so  rapid  that  the  effect  can  be  described  as 
terrific,  as  one  cannot  but  think  of  the  consequences  if  such  a  mass 
should  leave  the  rails.  The  locomotive,  however,  follows  the  in- 
equalities as  readily  as  would  a  farm  wagon.  Electrical  engineers 
may  insist  upon  a  more  rigid  and  better  trick,  but  this  will  require 
additional  expense  and  will  not  entirely  overcome  the  diflSculty. 
The  electric  locomotive  must  be  constructed  so  that  it  will  do  the 
work  of  the  present  locomotive  in  the  same  way,  and  the  feature  of 
flexibility  cannot  be  sacrificed. 

A  modern  heavy  locomotive  costs  about  $10,000,  which  is  at  the 
rate  of  $10  to  912  per  horse-power,  on  about  the  same  basis  as  elec- 
tric motors  would  be  rated.  It  needs  little  argument  to  show  that 
an  electric  locomotive,  to  take  its  place  under  conditions  stated, 
would  cost  fully  as  much.  Moreover,  if  like  care  is  to  be  taken  of 
electric  locomotives  as  of  those  for  sieam,  the  same  number  must 
be  employed  of  like  capacity  for  like  work. 

An  approximate  calculation  of  the  cost  of  electrically  equipping 
and  operating  a  trunk  line  has  been  based  on  information  in  regard 
to  the  operating  expenses  of  different  railroads,  given  in  the  series 
of  articles  by  Mr.  Baxter,  in  The  Electrical  Engineer  early  this  year. 
We  have  adopted  his  facts,  and  for  convenience  have  used  some  of 
his  methods,  but  have  been  obliged  to  entirely  disagree  with  his 
conclusions.  For  instance,  we  calculate  that  the  cost  of  the  steam 
and  electric  generating  plants  will  be  about  three  times  as  much  as 
he  states,  the  transmission  plant  and  sub-stations  about  twice  as 
much,  and  the  operating  expenses  about  5>^  times  as  much  as  he 
provides  for.  Necessarily  the  conclusions  are  diametrically 
opposite. 

The  calculations  are  based  on  the  operating  expenses  of  a  railway 
system  comprising  nearly  2,700  miles  of  road,  and  employing  1,800 
locomotives.  By  calculations  based  on  the  train  miles,  checked  by 
the  reported  coal  burned,  and  the  probable  number  of  engines  in 
use,  we  estimate  it  will  require  280,000  horse-power  in  the  stations, 
on  the  basis  of  50  per  cent.  eflBciency  from  statioQary  engine  pistons 
to  track,  and  if  60  per  cent,  can  be  obtained  by  commutated  fields, 
or  other  means  herein  discussed,  the  difference  simply  provides  for 
an  expected  increase  of  travel.  From  the  probable  average  power 
and  the  actual  reported  operating  expenses  corresponding  thereto, 
we  proceed  as  follows  :  For  facility  of  calculation  and  to  obtain  an 
underestimate,  rather  than  one  too  large,  the  power  required  for  the 
switching  engines  is  distributed  among  the  regular  trains  on  the 
road.  It  is  also  assumed  that  the  average  number  of  trains  is  con- 
tinued the  entire  length  of  the  road,  instead  of  using  a  much  greater 
number  than  the  average  for  suburban  travel.  These  methods  cause 
an  underestimate  of  the  cost  of  the  electric  transmission,  but  eu. 
able  the  cost  of  operation  to  be  accurately  worked  up  from  the 
averages.  The  latter  is  the  more  important  point,  as  the  other 
merely  involves  comparatively  small  questions  of  difference  in  the 
amount  of  interest. 

By  this  generalization  the  trains  will  be  assumed  as  separated 
about  1)4  miles,  independent  of  direction,  over  the  whole  length  of 
the  road  for  every  hour  in  the  year.  On  this  basis  there  will  be  re- 
quired on  the  average  106  station  horse-power  per  mile  of  road,  in- 
dependent of  direction  of  trains,  but  to  provide  for  concentrations 
which  will  inevitably  occur,  the  generating  plants  and  transmission 
lines  have  been  worked  out  on  the  basis  of  150  horse-power  per  mile. 
The  assumed  number  of  trains  will  require  on  the  average  about 
4U0  horse-power  each  at  track,  or  800  at  station.  To  obtain  the  econ. 
omy  due  to  fairly  large  stations  they  are  assumed  to  be  separated 
45  miles  from  each  other,  and  at  two  intermediate  points  transform- 


ers and  rotary  converters  (transformers)  located,  by  which  means 
the  feeders  are  supplied  every  15  miles.  On  the  above  basis  it  is  as- 
sumed that  6,750  horse-power  is  installed  at  each  steam  station,  and 
2,250  horsepower  at  each  sub-station. 

To  avoid  overestimates  the  cost  per  horse-power  of  steam  and 
electric  plant  in  main  stations  has  been  assumed  as  only  980  per 
horse-power  with  920,000  for  buildings,  and  for  the  whole  appara- 
tus in  the  sub-stations  there  has  been  allowed  only  910  per  horse- 
power and  910,200  for  buildings  and  the  copper  in  the  high-tension 
lines.  The  low-tension  copper  has  been  worked  out  on  the  basis 
that  half-way  between  the  main  and  sub-station  two  trains  may 
meet,  each  requiring  1,000  horse  power,  and  that  a  uniform  section 
of  copper  sufficient  to  carry  ~}4  miles,  the  current  required  for  half 
of  this  power,  at  an  original  tension  of  700  volts  and  a  drop  of  20 
per  cent.,  would  be  ample  for  the  whole  length  of  the  low-tension 
lines.  On  this  basis  the  cost  of  copper  at  this  basis  the  cost  for 
copper  at  13  cents  per  pound  for  the  outgoing  low-tensicn  conduc- 
tors will  be  $12,386  per  mile.  It  is  assumed  that  provision  for  sup- 
porting the  outgoing  conductors  and  the  bonds  in  main  track  for 
return  current  will  cost  95,000  per  mile. 

On  the  basis  of  these  prices,  without  considering  incidentals,  the 
total  cost  of  the  electrical  geaeratiiig  and  transmission  plant  foots 
up  9-'l<057  per  mile,  the  annual  interest  on  which,  at  5  per  cent.,  is 
91,553  per  mile.  If  the  services  of  the  1,809  steam  locomotives  can 
be  furnished  by  1,500  new  electric  locomotives  alf  910,000  each,  the 
same  vill  cost  $5,556  per  mile,  requiring  $278  annual  interest  per 
mile,  making  the  total  interest  on  steam  and  electrical  plants,  in- 
cluding locomotives,  91,831  pei  mile.  The  operating  expenses  of 
the  station,  considered  as  a  steam  station  only,  from  Emery's  tables, 
reduced  to  24  hours  and  365  days,  modifying  cost  of  plant  and 
eliminating  coal  and  interest,  is  found  to  be  $25.84  per  average 
horse-power  per  year.  The  time  of  12  extra  men  for  care  of  electric 
apparatus  in  the  main  and  two  sut>-stations  amounts  to  92-75  per 
horse  power  per  year,  which  makes  the  total  operating  expenses  of 
the  generating,  transmission  and  locomotive  plants,  excluaiv*  of 
coal  and  interest,  928.59  per  average  main  station  horse-power  per 
year,  or  93,031  per  mile,  or,  with  interest  added,  viz.,  91.831,  as 
abovri,  a  total  of  $4,862  per  mile.  The  operating  expenses  of  the 
station  thus  calculated  include  an  allowance  for  repairs,  insurance, 
taxes  and  renewals. 

It  should  be  recollected  that  the  cost  of  coal  has  been  already 
provided  for  in  the  percentage  of  saving  first  developed,  and  that 
the  train  expenses  are  assumed  to  be  the  same  as  for  steam  loco- 
motives. The  operating  expenses  of  the  road  using  steam  amounted 
to  913,187  per  mile.  Of  this,  as  previously  stated,  6.56  per  cent,  will 
be  saved  by  the  use  of  electricity,  corresponding  to  99U6  per  mile. 
This  subtracted  from  $4,862  per  mile  (given  as  the  cost  of  operating 
expenses  of  the  generating  stations,  etc.,  with  interest  added), 
leaves  $3,866  per  mile  per  year  as  the  additional  expense  which  will 
be  entailed  by  the  application  of  electricity  as  a  substitute  for 
steam  ;  so,  on  the  basis  that  the  operating  expenses  are  50  per  cent, 
of  the  gross  receipts,  such  gross  receipts  must  be  increased  129^  per 
cent,  by  the  introduction  of  electricity  over  the  whole  length  of  the 
line,  in  order  to  enable  the  road  to  pay  the  same  dividends  as  before. 

It  may  be  considered  that  the  results  will  be  changed  materially 
by  the  use  of  high-tension  transmission  throughout.  If  tri-phase 
currents  at  a  tension  of  10,000  volts  were  received  by  each  electrical 
locomotive,  the  tension  reduced  by  transformers  carried  by  the 
locomotive,  and  current  employed  to  operate  induction  motors 
directly,  or  to  operate  direct  current  motors  through  rotary  con- 
verters also  carried  by  the  locomotives,  the  saving  independent  of 
extra  transformers  and  converters  would  amount  to  $9,714  per  mile, 
corresponding  to  9486  interest  per  mite,  and  reduce  the  total 
increased  operating  expenses  to  $3,380  per  mile,  which  would 
require  that  the  gross  receipts  be  increased  10.2  per  cent,  in  order  to 
pay  the  same  dividend  as  before,  instead  of  12^  per  cent.,  for  com- 
bined high  and  low  tension  transmission.  The  saving  in  dollars  is 
quite  large,  but  the  total  costs  are  so  enormous  that  the  saving 
makes  but  a  small  difference  in  percentage.  It  will  similarly  be 
seen  that  differences  in  kind  of  apparatus  employed  will  have  very 
little  difference  on  the  general  results,  thounh  the  savings  are 
important  in  themselves. 

It  must  be  recollected  that  these  results  are  based  on  providing 
electric  traction  for  the  whole  length  of  a  trunk  line.  It  ran  hardly 
be  expected  that  the  gross  receipts  for  the  whole  line  will  be  in- 
creased, say  one-eighth,  by  such  an  application.  If,  however,  the 
application  be  made  within  the  radius  of  suburban  traffic  such  an 
increase  is  not  only  probable,  but  it  may  be  expected  that  the  coat 
of  operation  ]>er  passenger  mile  will  be  reduced  in  greater  propor- 
tion than  stated,  so  that  the  application  of  electric  traction  will  j/ttf 
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from  the  outset.  These  considerations  will  apply  to  longer  dis- 
tances on  railroads  like  the  New  York,  New  Haven  &  Hartford, 
where  rhe  passenger  business  furnishes  the  larger  proportion  of  the 
income. 

Again,  it  is  possible  to  accomplish  with  the  electric  locomotive 
results  that  are  impossible  with  the  steam  locomotive.  The  power 
for  the  former  being  generated  originally  in  stationary  boilers,  or 
in  some  localities  derived  from  waterfalls,  is  not  limited,  and  the 
power  of  the  motor  can  be  increased  indefinitely,  so  that  in  particu- 
lar locations  a  demand  either  for  greater  power  to  obtain  more 
speed,  or  a  greater  or  more  continued  tractive  force  than  is  now 
possible  with  a  steam  locomotive,  can  be  met  by  electricity  without 
difficulty. 

On  the  whole,  therefore,  although  the  application  to  the  whole 
length  of  trunk  lines  does^ot  seem  practicable  under  present  con- 
ditions, there  is  no  doubt  Tmt  that  the  industry  will  grow  in  the 
future  as  certainly  as  in  y>e  past. 


(^ommxinic^xtians. 


Water-Spray   Firing. 


Editor   American   Engineer,    Car   Builder   and    Railroad 
Journal : 

I  notice  that  the  discussion  of  Professor  Goss'  experiments  has, 
among  other  new  (?)  things,  brought  out  the  fact  that  a  small 
amount  of  water  introduced  into  the  tiame  of  coal  tire  in  a  spray 
improves  the  fire,  i.  e.,  increases  its  heat.  The  daily  practice  of 
every  country  blacksmith  for  the  last  100  years  has  proved  it.  The 
experience  of  every  active  member  of  any  Hre  department  is  to  the 
effect  that  the  first  few  streams  thrown  on  a  blaze  acts  almost  like 
so  much  powder,  especially  if  in  a  frame  building  or  a  pile  of 
lumber.  R.  Angst, 

Chief  Engineer,  Duluth  &  Iron  Range  Railroad. 

[The  point  which  was  especially  brought  out  in  the  discussion 
referred  to  was  not  that  the  admixture  of  a  small  amount  of 
moisture  with  a  fire  was  new,  but  that  it  was  beneficial  in  a 
steam  boiler,  a  fact  which  is  certainly  not  well  established  or 
generally  known.  If  our  correspondent  knows  of  the  actual  use 
of  water-spray  in  firing  a  boiler  of  any  kind,  it  would  be  very 
interdsting  to  know  the   particulars. — Editob  Ambbican  Enqi- 

NEER.] 


Flre-Besistingr  Qualities  of  Graphite  Pai  t. 


Editor  American    Engineer,  Car   Builder   and    Railroad 
Journal: 

In  your  issue  of  November  we  note  an  article  on  "Graphite  Paint 
for  Metal  Work."  There  are  so  many  good  qualities  about  graphite 
paint,  when  properly  made,  that  we  think  it  extremely  unwise  to 
exaggerate  such  qualities.  In  the  face  of  the  testimony  which  you 
mention,  there  would  seem  to  be  no  contradiction  possible  to  the 
statement  that  "  a  tire  in  the  neighboring  flour  sheds  played  upon 
ironwork,  painted  with  graphite  paint,  for  two  and  a  half  hours 
without  blistering  the  paint,"  and  yet  we  cannot  help  but  think 
that  there  is  a  mistake  somewhere  in  this  statement. 

Over  23  years  ago,  the  Joseph  Uixon  Crucible  Company,  Jersey 
City,  N.  J.,  had  its  attention  called  to  the  virtues  of  graphite  paint, 
by  its  mine  superintendent,  who  bad  for  the  past  10  to  15  years 
been  making  graphite  paint  and  using  it  on  roofs  of  various  kinds 
in  the  neighborhood  of  Ticonderoga,  N.  Y.  It  was  shown  conclu- 
sively that  roofs  properly  painted  did  not  require  repainting  in  10 
to  15  years.  Furthermore,  that  as  graphite  was  atxiut  three  times 
the  bulk  of  lead,  and  about  twice  the  bulk  of  mineral  paints.  It  had 
correspondingly  that  much  more  covering  power,  and  that  for 
economy,  as  well  as  for  durabilitv,  it  seemed  to  be  the  proper  paint 
to  use  for  protecting  roofs,  whether  of  metal,  wood  or  canvas. 
Believing  that  graphite  paint  would  be  a  fitting  addition  to  the 
company's  graphite  products,  the  Dixon  Company  began  the  manu- 
facture of  graphite  paint,  uniting  with  it  a  certain  proportion  of 
silica,  and  putting  it  on  the  market  under  the  title  of  ailica- 
graphite  paint. 

During  the  years  since  the  company  began  the  manufacture  of  this 
paint,  tests  of  almost  every  conceivable  character  have  been  made 
with  the  paint,  but  we  must  confess  that  we  have  never  yet  made  a 
paint  that  would  successfully  stand  the  tire  test  mentioned  above. 


There  is  no  question  of  the  fireproof  qualities  of  graphite,  but 
there  must  necessarilly  be  some  binder  to  hold  the  graphite  to  the 
painted  surfaces.  Various  oils  have  been  tried,  and  various  other 
vehicles,  and  although  we  have  called  in  the  services  of  many 
chemists,  and  even  the  expert  of  the  National  Oil  Company,  we 
have  yet  to  find  any  organic  substance  in  the  way  of  oil  or  a  vehicle 
that  will  successfully  withstand  high  degrees  of  heat,  and  as  we 
have  above  said,  there  are  so  many  good  qualities  in  a  graphite 
paint  properly  made,  that  we  regret  to  see  any  statements  made 
that  seem  to  be  exaggerated  and  which,  if  tested  by  an  interested 
parly,  may  cause  more  or  less  prejudice  against  a  paint  tbat.is  des- 
tined to  be  hereafter  recognized  as  a  best  preservative  and  protec- 
tive paint  for  all  kinds  of  work,  exposed  to  the  various  agencies  so 
destructive  to  paint. 

Permit  us  also  to  say  that,  during  the  past  two  to  three  years, 
various  graphite  paints  have  made  their  appearance  on  the  market 
that  lack  the  essential  qualities  of  perfect  graphite  paint.  There  are 
graphite  paints  that  are  made  of  ordinary  plumbago  foundry  fac- 
ings; there  are  even  graphite  paints  that  are  made  of  simply  mineral 
paint,  colored  with  lamp  black.  To  such  an  extent  are  these  paints 
now  made,  that  it  will  be  well  for  the  public  to  know  just  what  the 
article  is  before  orders  are  placed. 

Jos.  DixoM  CRnoiBLE  Company. 
New  Jersey,  Nov,  23, 1896, 


The  Needs  of  Our  Navy. 


Editor   American    Enoineeb,    Cab   Builder   and   Railroad 
Journal: 

Since  the  launching  of  the  Indiana,  the  first  of  our  10,300- 
ton  first-class  battleships,  in  February,  1893  (this  ship  was 
commissioned  during  the  last  of  November,  1895),  the  British 
Admiralty  has  designed,  constructed,  tried  and  placed  in  commis- 
sion the  two  first  battleships  of  the  Majentic  class,  of  14,900  tons 
displacement.  And  not  only  this,  but  the  l^inch  guns  forming 
their  main  battery  are  of  entirely  new  design  and  exceedingly  pow- 
erful ;  in  fact,  they  are  more  than  equal  to  the  13-inch  U.  S.  Naval 
guns  in  power,  and  weigh  16  tons  less.  The  6-inch  and  .3-inch  (13- 
pounder)  quick-firers,  also,  and  the  mounts  for  all  the  guns  on 
board  are  of  new  design,  and  all  the  guns  from  the  largest  to  the 
smallest,  use  smokeless  powder,  a  satisfactory  variety  of  which, 
called  "cordite,"  from  its  form,  having  been  secured  long  ago. 

By  the  time  that  our  two  new  battleships  of  the  Kearaarge 
class  are  completed,  even  though  it  takes  only  three  years,  the 
British  Navy  will  have  been  reinforced  by  all  the  ships  of  the  Ma- 
jestic class;  one  or  two  type  ships  of  a  new  class  of  battleship  will 
have  been  pushed  forward  to  completion  and  more  will  be  under 
construction,  and  three  or  four  dozen  cruisers,  many  of  them  of 
high  speed  and  power,  fully  armed,  will  have  been  added  to  their 
gigantic  navy. 

France  has  under  construction  some  thirty-four  ships,  and  Russia 
is  not  so  very  far  behind  France,  for,  taking  into  consideration  the 
new  battleships  just  commenced,  she  has  almost  double  the  number 
of  armored  ships  building.  Italy,  in  spite  of  her  poverty,  has  eight 
armor-clads  building  and  they  are  being  completed  more  rapidly 
than  any  of  her  previously  constructed  ships,  and  Germany  has 
four  and  Spain  five  armored  ships  building. 

During  the  time  that  the  new  United  States  ships  are  under  con- 
struction it  would  seem  probable  that  Great  Britain  can  safely  be 
counted  on  to  complete  12  ships  of  the  battleship  class,  France  five 
or  six  and  a  couple  of  armored  cruisers,  and  Russia  twice  as  many 
battleships  and  armored  cruisers  as  France,  as  she  has  a  large 
number  of  armor-clads  completing  afioat,  besides  those  on  the 
stocks. 

■  Followmg  the  example  set  by  Great  Britain  in  working  nights  by 
the  use  of  the  electric  light,  in  completing  the  Magnificent,  she  is 
pushing  the  completion  of  some  of  her  ships  by  night  as  well  as  by 
day,  and  it  is  hoped  that  the  new  ships  recently  laid  down  will  be 
completed  in  two  years  by  following  this  system. 

Naval  construction  seems  to  be  the  fad  of  the  age  as  far  as  nations 
are  concerned,  and  the  Argentine  Republic,  with  its  4,0(X),000  in- 
habitants, has  to-day  laid  up  at  its  naval  station  on  the  Tigne  River 
more  first-class  torpedo  boats  than  the  United  States  will  possess 
when  all  those  building  and  authorized  are  completed,  and  she  is 
having  built  in  Great  Britain  six  "destroyers"  of  the  same  type  as 
the  Russian  Sokol,  an  improvement  on  the  British  Havock  class  of 
boats,  both  of  which  you  have  described. 

When  Ex-Secretary  Tracey,  some  year:«  ago,  told  us  what  position 
the  United  States  Navy  would  occupy  among  the  navies  of  the 
world,  when  all  the  snips  authorized  were  completed,  it  is  evident 
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that  he  did  n«t  take  into  consideration  the  increase  that  would  take 
place  in  all  the  other  great  navies,  and  the  increased  rapidity  of 
con^.truction  the  world  over.  NothinK  is  plainer  to  a  person  who 
reviews  the  present  condition  of  the  United  States  Navy,  and  com- 
pares it  with  the  other  navies,  than  that  it  is  entirely  inadequate 
to  the  present  needs  of  the  country. 

If  we  are  ever  to  have  a  navy  at  all  in  keeping  with  our  prob- 
able needs,  and  are  not  going  to  try  and  construct  one  in  an  emer- 
gency, at  great  cost,  and  then  probably  make  a  failure  of  it,  it  is 
surely  time  that  we  set  about  its  construction  in  sober  earnest, 
following  some  well-devised  plan  formed  with  a  definite  object  in 
view. 

And  now,  what  of  all  our  experiments  with  wire-wound  guns,  of 
which  we  heard  so  much  at  one  time?  The  new  Woolwich  (British 
government)  12-inch  guns  are  wire-wound  and  steel-jacketed 
The  new  Elswick  (Armstrong)  12-incb,  8-incb  and  6-incb  guns  are 
wire-wound  and  steel-jacketed.  British,  Japanese,  Italian,  Argen- 
tine and  Chilian  ships  are  being  armed  with  these  guns. 

The  new  Woolwich  12-inch  guns  give  a  muzzle  energy  of  33,940 
foot-tons,  and  a  perforation  of  38.5  inches  in  wrought  iron.  Our  13- 
inch  guns,  with  their  16  tons  more  weight,  have  33.627  foot-tons  of 
muzzle  energy,  and  perforate  34.6  inches.  The  Elswick  12-inch  guns 
for  Japan  are  even  more  powerful,  as  they  are  five  calibers  longer. 
Both  these  guns,  it  is  said,  can  easily  be  loaded  and  fired  twice 
while  our  13-inch  guns  are  being  loaded  and  fired  once.  Some  com- 
parison might  be  made  between  our  S-inch  and  6  inch  guns  and 
those  of  Woolwich  and  KIswick,  and  with  the  same  general  result. 

Now,  right  here  is  an  illustration  of  what  smokeless  powder  will 
do,  for  a  good  smokeless  powder  will  make  the  40  caliber  U.  S. 
guns  practically  the  equals  of  the  40-caUber  Elswick  guns  just 
mentioned,  as  far  as  perforating  power  is  concerned,  but  it  won't 
alter  the  breech  action  of  the  United  States  guns  making  them 
into  quick-firers  capable  of  firing  five  shots  in  two  minutes,  instead 
of  two  shots  in  three  minutes.  The  Elswick  people  claim  four 
shots  a  minute  for  their  new  8-inch  gun  with  the  light  (310  pound) 
projectiles  1 

For  some  time  past  we  have  been  turning  out  new  ships  with 
4-inch  and  5-inch  guns  of  the  quick-firing  type,  not  using  smokeless- 
powder  charges  (a  grave  defect),  but  with  their  6-ineb  and  larger 
guns  of  the  ordinary  pattern  of  breech-loaders;  while  Great  Britain, 
France  and  Italy,  to  say  nothing  of  the  smaller  powers  who  pur- 
chase guns  of  Armstrong,  Krupp  and  Cauet,  have  been  re-arming 
their  older  ships  with  quick-firing  guns  of  as  large  caliber  as  6.3 
inches  and  converting  their  old  breech-loaders,  including  those  of 
6.3-inch  caliber,  into  quick  firers. 

Give  the  Chicago,  Baltimore  and  such  ships  new  batteries  of 
quick-firing  guns  and  their  offensive  power  is  immediately  in- 
creased four  or  five  fold,  at  least.  The  new  battleships  of  the /n- 
diana  class  are  simply  ridiculously  weak  in  moderate  caliber  gun- 
fire, with  only  four  6-inch  breech-loading  guns,  but  give  them  four  6- 
inch  quick-firers  in  place  of  them,  and  their  moderate  caliber  gun- 
fire is  immediately  increased,  as  in  the  case  of  the  other  ships,  four 
or  five  fold.  All  this  being  so,  and  I  think  that  no  well  informed 
person  disputes  it,  I  would  ask,  why  are  we  so  slow  in  developing 
6-inch  and  8-inch  quick-firing  guns  and  placing  them  on  our  ships 

In  ignoring  the  development  of  private  ordnance  factories,  and 
confining  the  construction  of  all  naval  guns  excepting  the  small 
quick-firing  and  machine  guns  to  the  Washington  Ordnance  fac- 
tory, have  we  adopted  the  best  means  of  keeping  in  the  front  rank 
with  our  naval  ordnance,  or  developing  our  resources,  ready  for  an 
emergency?  And  is  it  not  folly  time  for  our  ordnance  experts  to 
be  up  and  moving  in  a  determined  manner  to  join  the  van  ? 

W.    V.  B, 


The  Operating  Mechanism  of  the  New  Kock  Isluid  Bridge. 


The  Christmas  N  umber  of  Harper's  Magazine  will  contain  part 
third  of  "The  Martian,"  with  six  illustrations  from  the  author's 
drawings.  An  entertaining  article  on  "President  Kruger"  will 
be  contributed  by  Poultney  Bigelow,  and  Dr.  William  Jacques 
will  describe  the  process  of  obtaining  electricity  direct  from  coal. 
W.  D.  Howells  will  give  personal  recollections  of  the  Autocrat  of 
the  Breakfast  Table  in  the  article  entitled  "Oliver  Wendell 
Holmes."  Two  well-illustrated  papers  will  be  those  entitled 
•'Wild  Ducks  and  Tame  Decoys,"  by  Hamblen  Sears,  and  "How 
the  Law  got  into  the  Chaparral,"  by  Frederic  Remington.  In 
"a  Middle  English  Nativity,  John  Corbin  will  describe  miracle- 
plays  performed  by  strolling  actors,  in  which  the  Engliph  drama 
had  its  beginning.  There  will  be  six  short  stories,  a  "Christmas 
Carol,"  etc.  The  number  will  be  bound  in  an  ornamental  cover 
especially  designed  in  colors  by  Howard  Pyle. 


The  new  bridge  over  the  Mississippi  River,  between  Rock  Island, 
111.,  and  Davenport,  la.,  recently  opened  for  traffic,  is  a  notable 
structtire  and  has  attracted  much  attention  from  engineers.  It  is 
the  third  bridge  to  span  the  river  at  this  point  in  the  last  40  years. 
The  first  bridge  on  this  site  was  completed  in  1856  and  was  the 
first  bridge  over  the  Mississippi  River,  and  it  is  interesting  to  note 
that  in  litigation  which  subsequently  arose  from  the  opposition  of 
the  "  river  interest,"  Abraham  Lincoln  appeared  as  counsel  for 
the  railroad  company. 

In  1866  and  1867,  Congress  passed  acts  authorizing  the  con- 
structing of  a  new  bridge  and  the  removal  of  the  old  one. 
The  Phoenix  Bridge  Company  was  given  the  contract  for 
the  superstructure  and  in  1873  the  bridge  was  opened  for 
traflSc.  This  bridge  was  strengthened  in  1891  to  meet  the 
requirements  of  the  increased  traffic  and  in  1894  an  en- 
tirely new  superstructure  and  partly  new  masonry  were  author- 
ized, and  the  necessary  appropriation  made  by  Congress  for  the 
construction.  Mr.  Ralph  Modjeski  was  appointed  Chief  Engineer, 
tenders  for  the  work  were  received  on  Aug.  12,  1895,  at  Rock  Isl- 
and Arsenal,  by  Col.  A.  R.  Buffington  commanding,  and  the 
contract  subsequently  awarded  to  the  Phoenix  Bridge  Company. 

The  new  bridge  has  two  shore  spans  of  196  feet  6  inches  and 
101  feet  respectively,  five  fixed  river  spans  of  256  feet  6i  inches, 
230  feet  1  inch,  219  feet  lOf  inches,  220  feet  H  inches,  and  260 
feet  4J  inches,  and  one  draw  span  of  366  feet  9f  inches,  making 
a  total  length  of  1,841  feet  Sf  inches.  It  is  double-decked,  the 
upper  deck  carrying  two  railroad  tracks  and  the  lower  deck  being 
devoted  to  a  roadway  with  two  street-car  tracks  between  the 
trusses  and  two  walks  for  foot  passengers  outside  the  trtisses. 
The  trusses  are  29  feet  centers  and  the  total  width  over  the  side- 
walks is  45  feet.  The  trusses  are  calculated  to  carry  a  total  mov- 
ing load  of  11,360  pounds  per  lineal  foot,  of  which  8,000  pounds 
are  on  the  railway  floor  and  3,360  pounds  on  the  roadway  floor. 
The  solid  corrugated  steel  railway  floor,  together  with  the  guard 
angles  and  rail  plates,  weigh  about  940  pounds  per  lineal  foot  of 
the  bridge.  The  draw  span,  which  weighs  approximately 
2,500,000  pounds,  is  one  of  tlie  heaviest  ever  built. 

The  operating  machinery  of  the  draw  was  furnished  by  Geo.  P. 
Nichols  &  Bro.,  Chicago,  and  is  of  unusual  construction.  It  may 
be  considered  under  four  different  headings. 

THE  SWINGINO  MACHINERY  PROPER. 

The  rack  attached  to  the  tread  on  the  center,  pier  instead  of 
having  teeth  of  the  usual  form  is  made  of  steel  with  sprockets. 
On  each  side  of  the  drum  is  a  vertical  shaft,  supported  by  brack- 
ets, on  the  lower  end  on  which  are  cast-steel  sprocket  wheels 
corresponding  in  pitch  with  that  of  the  rack,  which  is  12  inches. 
These  sprocket  wheels  carry  an  endless  chain  with  links  of  12 
inches  pitch  that  engage  the  sprockets  on  the  rack.  On  the  up- 
per end  of  these  two  vertical  shafts  are  other  sprocket  wheels 
connected  by  chain  to  vertical  driving  shafts  which  rise  up  to  the 
floor  of  the  machinery-room.  An  interestmg  feature  of  this  part 
of  the  construction  is  the  fact  that  all  these  vertical  shafts  are  run 
on  ball  step  bearings.  On  the  upper  end  of  these  main  vertical 
shafts  and  on  a  level  with  the  machinery  room  floor  are  gears, 
one  looking  up  the  other  looking  down,  the  two  being  connected 
through  pinions  with  a  horizontal  cross-shaft  divided  in  the  cen- 
ter, where  an  equalizing  gear  is  attached.  By  means  of  a  train  of 
of  gears  a  50  horse-power  electric  motor  is  connected  with  the 
shaft,  thereby  transmitting  the  power  from  the  motor  to  the  rack 
on  the  masonry.       ......  „.  .:  .   „ 

■     BAIL  LOCKS.  -  ■  '         ^      ' 

On  the  ends  of  the  railway  track  on  the  draw  is  a  system  of 
rail  locks  consisting  of  heavy  steel  slides  fitted  to  the  outside  of 
each  rail  and  held  in  position  by  guides  so  that  they  may  be  run 
out  or  be  withdrawn.  When  in  the  locked  position  they  connect 
the  ends  of  the  rails  on  the  draw  with  those  on  the  fixed  span, 
so  that  the  wheels  of  the  train  will  pass  over  the  intervening  gap 
on  these  latches,  thereby  eliminating  any  jar,  as  a  continuous 
track  is  presented  to  the  wheels.  These  latches  are  set  and  with- 
drawn by  means  of  a  pneumatic  cylinder  near  each  end  of  the 
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Diagram  of  End  Jack  Mechanism  of  the  Rock  Island  Bridge.         .'| 


draw,  each  connecting  by  a  system  of  rods  to  all  four  latches  at 
its  end  of  the  draw.  The  two  cylinders  are  controlled  simul- 
taneously. 

THE  END  JACKS.  ; 

The  jacks  themselves  are  the  semi-toggle  type  consisting  of 
two  pairs  of  bars  attached  to  each  end  of  the  end  beams  directly 
under  the  corners  of  the  bridge.  These  are  connected  with  the 
end  beams  by  pins,  while  on  the  lower  end  are  rollers  which 
>)ear  on  bearing  plates  on  the  abutments.  By  means  of  a  pneu- 
matic cylinder  and  connecting  struts  these  jacks  are  forced  to  a 
vertical  position  when  the  bridge  is  closed  and  are  drawn  in  so 


locked,  is  released.  The  movement  of  this  latter  lever  unlocks 
the  motor  controller  lever,  which  now  being  free  can  be  moved 
for  operating  the  bridge.  Thi^  system  makes  it  impossible  for  the 
operator  to  swing  the  bridge  until  first  the  rail  lock  and  then  the 
end  jacks  have  been  released,  the  indicator  above  referred  to  an- 
nouncing to  the  operator  that  these  various  devices  have  gone 
through  their  movements.  Inside  the  machinery-house  is  a  com- 
pressor driven  by  an  electric  motor  and  in  the  attic  above  the 
machinery-room  are  two  steel  reservoirs  of  a  combined  capacity 
of  200  cubic  feet,  from  which  air  Is  drawn  to  operate  the  various 
devices  referred  to.  A  uniform  pressure  of  130  pounds  is  main- 
tained automatically  by  the 
pump. 

The  electric  current  for  swing- 
ing the  bridge  is  furnished  from 
the  power  station  of  the  Tri  City 
Riilway  Company,  whose  wires 
pass  directly  over  a  support  on 
the  bridge,  also  from  the  People's 
Power  Company,  of  Moline, 
whose  wires  are  brought  up  to 
the  same  support  on  the  bridge. 
By  means  of  a  system  of  rings 
and  brushes  current  is  taken  over 
these  wires  and  brought  up  to 
the  switchboard  in  the  machin- 
ery-room, where  a  double  throw- 
switch  is  placed  fo  that  the  motor 
may  be  connected  either  with 
the  railway  wires  or  those  of  the 
People's  Power  Company. 


The  New  Rock  Island  Bridge. 

as  to  release  the  bridge  when  it  is  to  be  opened .    The   principle 
of  the  construction  is  shown  in  the  diagram  given  herewith. 

THE  INTERLOCKING  AND  CONTKOLLINQ  SYSTEM. 

A  Hall  8iii;nal  is  placed  on  each  of  the  fixed  spans  within  a  few 
feet  of  tue  ends  of  the  draw  which  nominally  stand  at  danger. 
Connected  to  each  of  the  jacks  and  rail  locks  are  electric  switch 
boxes  from  which  wires  run  to  an  indicator  in  the  machinery- 
room.  When  any  one  or  all  of  the  jacks  or  rail  rocks  are  in  a 
closed  position  a  red  lamp  is  lighted  in  the  indicator,  one  lamp 
for  each  jack  or  lock,  and  when  ihey  are  released  for  the  bridge 
to  swing  a  white  lamp  is  lighted,  replacing  the  red.  By  a  com- 
bination of  electric  connections,  the  man  in  charge  of  the  draw 
can  set  the  signal  to  safety  only  when  the  heavy  jack  and  locks 
are  set.  Thus,  if  for  any  reason  the  bridge  is  not  properly  locked 
the  engineer  cannot  receive  his  signal  to  enter  upon  the  draw. 

•;•:     .     ^  CONTROLLING   DEVICE.  ■\'       ,'■    ..  ;. 

In  the  front  end  of  the  majhinery-room,  in  a  bay  window  from 
which  the  oiK'rator  can  see  the  tracks  and  the  river,  is  placed  a 
controller  consisting  of  four  levers.  The  first  one  to  the  right 
operates  a  band  brake  applied  to  the  macliinery.  The  second 
lever  controls  the  rail  locks  and  can  be  moved  at  will.  This  being 
thrown   forward,  the  lever  controlling  the  end  jacks,  previously 


Compressed  Air  in  Shops. 

In  the  last  month  three  valu- 
able  papers    on   compressed    air 
have  come   to  our  desk.    One  of 
••   .      •         these   was    presented    by   Mr.    J. 
Davis    Barnett,     of    the  Grand  Trunk  Railway,  to  the  Canadian 
Society  of  Civil  Engineers;  another  valuable  contribution  to  the 
literature  ou  the  subject  is  the  paper  by  Mr.  Curtis  W.  Shields 
before  the  New  York  Railroad  Club;  and  the  third   paper  was  pre- 
sented to  the  Western  Railway  Club  by  Mr.  J.  H.  McConnell,  of  the 
Union   Pacific.    We   regret  that  the  demands  on  our  apace  this 
month  do  not  admit  of  a  full  synopsis  of  these  papers;  as  it  is,  we 
will  refer  briefly  to  them,  and  our  readers  w!;o   want  complete 
copies  can  obtain  them  from   the  secretaries  of  the  societies  meik- 
tioned. 

Mr.  Barnett  goes  into  the  subject  at  considerable  length.  On  the 
question  of  efficiency  be  says: 

The  author  does  not  intend  co  say  that  air,  for  continuous  work 
in  plate  Hanging,  or  for  hifch  pressures  in  stamping  and  forging,  is  a 
more  economical  transmitter  of  power  than  water,  or  that  pipen, 
air  engines  and  motors  are  better  or  cheaper  than  wires  and  elec- 
tric motors,  or  independent  air-driven  tools  than  steam  applied 
through  shafting  and  belts  to  a  compact  group  of  machine  tools, 
but  he  is  of  cbe  opinion  that  if  many  widely  scattered,  different  and 
intermittent  operations  are  to  be  performed;  if  a  cold  climate  has 
to  he  fougbt;  if  the  technical  skill  and  knowledge  of  the  work- 
man employed  is  limited;  and  if  the  special  and  portable  tools 
are  more  or  less  of  home  design  and  manufacture  to  suit  the  par- 
ticular and  limiting  conditions  of  their  use,  then  air  has  efUcieucy, 
economy  and  a  wide  field  of  usefulness. 

After  discussing  various  types  of  compressors  he  has  the  follow- 
ing to  say  aoout  storage  and  pipes : 

The  shop  piping  or  main  for  ordinary  pressures  (80  to  100  pounds, 
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should  not  be  less  than  l>j'  Inches  diameter,  the  larger  the  better. 
The  author  having  4-inch  pipe  to  spare  on  band,  used  it  with  great 
satisfaction,  as  it  gave  ample  storage  and  little  friction.  Very 
slight  provision  is  required  for  drainage.  The  main  is  best  carried 
on  the  top  of  the  roof  tie-beam,  and  from  the  first  should  be  liberally 
supplied  with  short  branches  and  outlet  Talves,  at  least  one  to 
every  18  or  20  feet,  with  screwed  ends  to  fit  the  union  nuts  of 
the  flexible  hose,  the  hose  for  hand  tools  and  hoists  varying  from 
9i  to  }^  inch  diameter.  Cords  from  the  outlet  valve  lever 
run  down  to  within  seven  feet  of  the  floor,  controlling  the  position 
of  the  valve.  Reservoir  storage  has  to  be  proportionately,  the 
larger  the  more  intermittent  the  work  done.  The  pipes  and  reser- 
voir together  should  be  capable  of  holding  the  total  delivery  of  the 
compressor  (working  at  normal  speed)  for  half  an  hour,  which  is 
far  cheaper  than  providing  an  excessively  large  size  compressor, 
cheaper  not  only  in  first  cost  but  in  daily  working.  This  refers  to 
steam-power  compressors. 

Mr.  Bamett  then  shows  how  great  Is  the  saving  in  labor  by  the 
use  of  compressed-air  appliances,  and  proceeds  to  discuss  rotary  and 
reciprocating  piston  motors.  He  considers  that  while  the  use  of 
rotary  motors  has  been  stimulated  by  the  introduction  of  air,  little 
advance  has  been  made  ia  their  design.  They  are  wasteful  of  air  : 
but  their  convenience  retains  them  in  use.  He  uses  portable  double 
acting  vertical  engines,  with  cylinders  Z}4  by  6  inches,  running  at 
225  revolutions.    He  reheats  the  air  as  follows : 

Just  before  it  enters  the  valve  chest,  it  is  passed  through  a  30- 
incb  length  of  thin  copper  pipe,  %  inch  outside  diameter,  bent  into 
a  four-turn  truncated  coil,  barely  3X  inches  diameter  at  base  and 
2}i  inches  diameter  at  top,  contained  in  a  tin  lanp  12  inches  long, 
by  3^  inches  diameter  at  bottom  and  114  inches  diameter  at  top. 
The  lamp  cistern  carries  a  double  "  B"  burner,  using  two  K-inch 
flat  wick.i,  and  burns  an  imperial  pint  of  common  coal  oil  each  30 
hours.  No  glass  chimney  is  required,  and  the  flames  come  close  to 
inside  of  coil.  This  lamp  it  bolted  on  close  to  and  parallel  with  the 
cylinder,  and  is  cheap,  neat  and  inconspicuous,  working  satisfac- 
torily, even  when  the  engine  is  set  at  an  angle  of  15  or  20  degrees 
out  of  vertical. 

The  paper  by  Mr.  Shields  is  devoted  largely  to  a  consideration  of 
the  economical  compression  of  air.  The  losses  due  to  heating 
during  compression,  to  clearance  in  the  cylinders,  and  to  friction 
in  the  compressor  are  all  discussed  at  length,  and  the  methods  by 
which  these  losses  are  reduced  to  a  minimum  in  the  modern  first- 
class  compressor  are  pointed  out.  Diagrams  of  isothermal  and 
adiabatic  compression  are  given,  also  curves  of  volumes,  pressures 
and  temperatures;  tables  of  temperatures  and  heat  losses  in  com- 
pression carried  to  various  pressures;  tables  of  air  used  in  motors 
per  indicated  horse  power,  and  much  other  valuable  data  of  a  simi- 
lar character.  Various  authorities  are  quoted  on  the  cost  of  com 
pressing  air,  reheating  and  other  features  of  good  practice.  The 
cost  of  1,000  cubic  feet  of  free  air  compressed  to  100  pounds  (gage 
pressure)  is  given  as 5  cents,  including  all  charges  and  with  coal  at 
$4  per  ton.  Reheating  is  considered  of  great  importance  where 
motors  are  used  continuously  for  any  length  of  time,  and  a  horse 
power  at  the  reheater  can  be  obtained  for  one-eighth  the  fuel  re- 
quired for  a  horse  power  at  the  compressor.  The  advantages  of 
multiple-stage  compression  are  elucidated,  and  the  paper  closes 
with  a  quotation  from  the  practice  of  Mr.  McConnell,  in  the  Union 
Pacific  shops,  showing  the  saving  perday  in  labor  at  various  points 
in  the  shops  where  air  is  u.sed. 

Mr.  McConnell's  paper  comes  to  us  just  as  we  go  to  press,  and  in 
terse  language  gives  many  valuable  hints  on  the  application  of  air. 
Lifts,  jacks,  drills,  staybolt  cutters,  and  many  other  devices  are 
mentioned;  also  the  use  of  air  for  driving  emery  wheels,  for  blow- 
ing out  cylinder  pasi-ages,  for  moving  locomotives  between  the 
erecting  shop  and  roundhouse  by  charging  their  boilers  with  air 
for  driving  scrap  shears,  for  stamping  in  the  tin  shops,  for  the 
blast  of  portable  forges,  for  operating  portable  engines,  for  raising 
sand  in  the  sand-houses,  for  kindling  locomotive  fires,  for  the  blast 
for  fires  in  the  blacksmith  shop,  etc.,  etc.  These  are  all  touched 
on  and  enough  said  about  them  to  show  how  the  applications  can 
be  made  by  those  who  desire  to  extend  the  use  of  air  in  their  own 
shops. 


The  Street  Railway  Review  of  Chicago  will  on  January  1, 1897, 
begin  the  publication  of  a  foreign  edition  which  for  the  present 
will  appear  quarterly.  The  interest  now  manifested  in  other 
countries  in  the  use  of  electricity  for  street  railway  work  is  the 
immediate  occasion  for  this  step,  as  it  is  believed  that  the  develop- 
ment of  that  industry  in  the  United  States,  and  the  experience 
gained  here,  should  prove  valuable  abroad,  and  should  predispose 
managers  and  engineers  to  favor  Anierican  methods,  systems 
and  special  devices.  This  is  a  reasonable  ex{>ectation,  and  we 
wich  our  contemporary  success  in  its  new  venture,  and  American 
manufacturers  an  influx  of  foreign  orders  as  a  result  of  it. 


Powerful  Ciompound  Locomotives  for  the  Northern  Pacific 

Kailway. 

The  Schenectady  Locomotive  Works  are  building  for  the  North- 
ern Pacific  Railway  Company  four  Mastodon  or  12-wheel  com- 
pound locomotives,  which  will  be  the  most  powerful  engines  of 
this  type  ever  constrncted. 

The  engines  are  of  the  Schenectady  two-cylinder  compound 
J;ype,  the  high-pressure  cylinder  being  23  inches  and  the  low- 
pressure  34  inches  in  diameter,  with  a  stroke  of  30  inches.  The 
cylinders  are  fitted  with  the  new  intercepting  valve,  designed  by 
the  Schenectady  Locomotive  Works,  which  enables  the  engine  to 
be  operated  as  simple  or  compound  at  will,  this  device  now  being 
in  very  successful  use. 

The  weight  of  the  engine  will  be  about  180,000  pounds,  with 
148,000  pounds  on  drivers.  The  drivmg-wheel  centers  are  of  cast 
steel,  48  inches  in  diameter,  which  with  B^-inch  tires  makes  the 
diameter  of  drivers  55  inches. 

The  boiler  is  of  the  extended  wagon-top  type,  72  inches  in 
diameter  at  the  front  end,  hasa  larger  beating  surface  than  ever 
used  in  locomotive  practice,  and  is  built  to  carry  a  working  pres- 
sure of  200  pounds^ 

'.•.-;.•'•..  Discipline  Without  Suspension.  .''•:•' 

In  an  excellent  paper  on  discipline  Mr.  H.  S.  Mitchell,  Division 
Superintendent  of  the  Kansas  City , Fort  Scott  &  Memphis  Railway 
says  that  when  discipline  without  suspension  was  first  tried  on 
his  road  he  was  doubtful  of  the  eflScacy  of  the  system  in  dealing 
with  men  who  take  no  pride  m  their  work.  He  found  afterward 
that  it  was  just  this  class  of  men  on  whom  the  discipline  had  the 
greatest  eflfecl .  He  says:  "But  how  about  the  man  who  is  gen- 
erally careless,  who  does  not  take  pride  in  his  work?  It  was  on 
this  very  point  that  I  was  doubtful  myself,  and  when  the  circular 
to  Memphis  employees  announcing  the  change  of  discipline  was 
being  prepared.  I  urged  the  insertion  of  the  following  clause: 
'Suspensions  will  be  imposed  when  the  head  of  the  department 
deems  disciplining  by  marks  unsuitable  to  the  case  or  to  the  in- 
dividual.' But  with  the  experience  I  have  since  had,  I  am  per- 
fectly willing  to  surrender  this  reservation,  believing  now  that 
uspensions  are  not  necessary  to  eflfect  proper  discipline  among, 
even  second-rate  men.  In  fact  it  is  this  class  that  seem  to  take 
the  matter  most  seriously,  evidently  looking  upon  it  us  a  scheme 
of  their  superiors  to  get  rid  of  them.  They,  of  course,  regarded  sus- 
pension as  an  undesirable  thing,  but  entertained  the  idea  that, 
having  undergone  a  suspension,  they  were  thereby  purged  of  all 
guilt  and  entitled  to  a  fresh  start  They  now  realize  that  while  they 
escape  suspensions,  the  offenses  that  were  formerly  punished  in 
that  way  are  treasured  against  them,  and  that  eventually  each 
offence,  treated  so  indulgently  at  the  time  of  its  commission,  will 
contribute  in  a  measure  to  causing  their  dismissal.  They  dis- 
cover that  trivial  offenses,  never  considered  sufficient  to  warrant 
suspension,  are  now  recorded  and  are  liable  to  prove  the  straw 
that  breaks  the  camel's  back.  Perhaps  in  no  other  particular  is 
the  advantage  of  the  new  system  so  pronounced  as  in  the  matter  of 
disciplining  for  small  irregularities,  and  as  a  result  we  observe  a 
marked  decrease  in  the  number  of  slight,  but  vexatious,  blunders. 
Another  desirable  feature  is  the  opportunity  afforded  an  officer  to 
reverse  or  amend  his  ruling  in  particular  cases,  if,  after  the  lapse 
of  time,  he  finds  that  he  has  erred,  or  that  evidence  not  obtain- 
able at  the  time  of  the  original  investigation  places  the  niatter  in 
a  different  light." , . .    ,, ' 

^TOe  of  the  elevators  in  the  American  Tract  Society's  23-story 
Miilding  in  New  York  City,  one  day  last  month  dropped  140  feet 
at  a  speed  just  too  slow  to  throw  the  safety  clutches  into  action. 
The  elevators  are  on  the  high-pressure  system  and  have  given 
considerable  trouble.  They  have  a  total  lift  of  267  feet  7  inches, 
and  a  speed  of  700  feet  per  minute.  The  trouble  with  the  high- 
pressure  system  is  said  to  be  that  the  small  volume  of  water  re- 
quired for  the  work  makes  fiiie  regulation  very  diflicult  and  the 
new  valves  designed  for  the  system  have  not  worked  as  well  as 
expected.  The  immediate  cause  of  the  accident  was  the  blowing 
out  of  packing  by  which  the  water  was  allowed  torush  out  of  the 
cylinder.  The  elevators  are  to  be  altered  over  to  the  low-pressure 
system. 
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There  appeared  in  our  columns  last  month  an  abstract  of  a 
comparison  between  steel-tired  and  cast-iron  wheels,  presented 
recently  to  the  Southern  and  Southwestern  Railway  Club.  By 
that  comparison  the  sttel-tired  wheel  was  shown  to  be  much  less 
economical  than  its  comijetitor.  There  is  no  duubt  that  for  many 
kinds  of  service  the  cast-iron  wheel  is  thecheaperof  thetwo,  but  it 
is  a  question  if  the  difference  is  always  as  great  as  the  figures  given 
in  the  comparison  referred  to  would  indicate.  To  make  a  compar- 
ison upon  the  mileages  guaranteed  the  respective  wheels  is  not  so 
accurate  a  method  as  if  the  actual  average  mileages  are  taken,  un- 
less itcan  be  shown  that  the  guaranteed  and  actual  mileages  bear 
theiiame  ratio  to  each  other.  There  are  those  who  believe  that  the 
actual  mileages  of  the  steel-tired  wheels  exceed  their  guarantees 
to  a  greater  degree  than  do  cast-iron  wheels.  There  is  also  the 
number  of  wheels  discarded  because  of  flat  spots  or  other  defects 
to  be  considered,  and  which  does  not  seem  to  have  been  taken 
into  account  in  the  pajier  mentioned.  The  question  of  safety 
is  also  an  important  one.  and  while  the  high-grade  cast- 
iron  wheel  is  a  product  that  does  credit  to  the  foundry- 
man,  and  is  remarkable  for  its  freedom  from  fracture  in 
service,  there  are  positions  in  which  railroad  men  are  loath  to 
trust  it.  In  heavy  fast  passenger  service  the  coaches  will  be 
found  to  be  carried  upon  steel-tired  wheels,  even  if  the  cast-iron 
wheels  are  used  under  other  coaches  on  the  same  road.  The  truck 
wheels  of  fast  passenger  engines  arc  steel  tired.  Freight  engines 
may  have  cast-iron  truck  wlieels  whi  n  the  leading  trucks  have 
four  wheels,  but  if  the  engine  is  of  the  Mogul  type  a  steel-tired 
wheel  is  often  substituted.  Other  cases  might  Ix-  cited,  but  these 
are  sufficient  to  show  that  reliable  as  is  the  cast-iron  wheel  when 
properly  made,  the  .steel-tired  wheel  is  considered  preferable 
under  conditions  that  are  unusually  severe.  We  are  of  the 
opinion  that  if  accurate  statistics  on  the  safety  and  service 
of  the  two  types  are  collected  for  various  classes  of  service,  in- 
stead of  lumping  them  all  together,  the  results  will  shr>w  that 
railroads  have  good  reason  t-?  use  steel-tired  wheels  in  some 
classes  of  service,  and  that  there  is  a  wide  field  of  usefulness  for 
both  types  of  wheels. 


An  important  movement  having  for  its  purpose  the  establish- 
ment of  otandaiu  60,000-pound  box  car,  into  which  shall  be  incor- 
porated all  the  Master  Car  Buiklers'  standards  and  recommended 
practices,  has  been  inaugurated  by  the  Ohio  Falls  Car  Manufac- 
turing Company,  of  Jeffersonville.  Ind.  That  company  does  not 
expect  that  this  movement  will  change  the  standards  of  large 
systems,  but  it  maybe  instiumentalin  bringing  about  a  uniform- 
ity in  the  freight  car  equipment  that  is  hereafter  to  be  required 
by  smaller  roads  and  private  companies,  who  wholly  or  in  part 
accept  the  specifications  of  the  builder.  Such  a  result  is  well 
worthy  the  hearty  co-operation  of  every  railroad  company  and  of 
Master  Car  Builders  and  foremen,  as  every  shop  must  repair  these 
cars,  and  they  should  welcome  any  progress  toward  simplifying 
their  present  di  vei  sity.  The  other  car  building  firms  throughout  the 
country  have  been  invited  to  join  in  the  movement  and  to  signify 
their  preferences  in  the  following  dimensions  of  the  proposed 
standard:  Length,  width  and  height,  in  the  clear  inside ;  door 
opening;  center  to  center  of  body  bolsters;  section  of  each  sill,  end 
sill  and  plate;  height  of  lining  ;  diameter  and  ends  of  truss  rods; 
wheel  spread  ;  section  and  set  of  each  arch  and  tie  bar  ;  diameter 
of  column  and  oil  box   bolts. 

The  originators  of  this  plan  believe  that  this  movement  will  re- 
sult in  creating  a  uniformity  among  the  contract  car  works, 
primarily  of  the  parts  mentioned,  and  later  of  many  of  the  less 
essential  parts,  as  well  as  of  the  details  of  fruit,  coal,  stock  and 
flat  cars.  The  standard  can  W  kept  up  to  date  by  incorporating 
all  standards  as  successively  adopted  or  recommended  by  the 
Master  Car  Builders'  Association  or  by  the  united  judgment  of 
the  manufacturers.  Tlie  plan  is  to  be  commended,  and  we  think 
it  would  be  a  fortunate  thing  for  the  railroads  of  this  country  if 
it  should  ultimately  result  in  a  standard  design  in  which  each 
and  every  detail  is  included  and  which  would  be  followed  by 
more  than  the  small  roads.  The  large  roads  should  be  interested  in 
this  movement  by  reason  of  the  prospective  reduction  of  the 
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diversity  that  now  exists  ;  and  if  the  movement  succeeds  their 
passive  interest  may  turn  to  an  active  one  and  they  may 
be  induced  to  join  it.  They  have  frequently  been  urged  to 
take  steps  themselves  toward  the  adoption  of  a  standard  car, 
but  as  yet  have  failed  to  do  so.  In  fact,  they  have  never  seriously 
entertained  the  matter,  and  s )  we  have  in  the  country  a  million 
and  a  quarter  of  car^  of  thousands  of  different  designs,  few  of 
them  confined  to  any  one  locality,  and  some  of  nearly  every  de- 
siRn,  ultimately  passing  through  3very  repair  shop  in  the  land« 
There  is  no  necessity  for  so  many  designs,  particularly  in  the  cars 
that  are  extensively  imerchanged.  am)  if  wisely  designed  stand- 
ard cars  are  once  thoniughly  established  their  adoption  ought  to 
extend  rapidly.  The  movement  inaugurated  by  the  Ohio  Falls 
Car  Manufacturing  Company  is  deserving  of  hearty  support. 


.,  .  ,  DEFECTS  AND  IMPBOVEIEHTS  IH  LOCOMOTIVES.     . >  .,   : 
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Tn  our  September  number  this  subject  was  partially  discussed 
with  an  announcement  that  its  consideration  would  be  resumed 
in  a  future  number.  The  sources  of  waste  which  were  then 
pointed  out  were  imperfect  combustion,  due  in  part  to  bad  firing; 
defects  in  grates  and  small  fireltoxes,  and  to  the  excessive  tem- 
perature of  the  esciping  chimney  gases  and  the  heat  in  the  ex- 
haust steam.  The  remedies  which  were  then  suggested  were  the 
improvement  of  Hrenicn,  larger  fireboxes  and  grates,  variable 
grates  in  whicli  the  live  and  dead  portions  could  be  varied  at 
pleasure  and  devices  which  would  bring  about  a  more  intimate 
contact  of  air  with  the  fuel  to  be  burned,  feed-water  heaters  and 
steam  superheaters.  Down-draft  grates  were  also  proposed  as 
worthy  of  investigation. 

The  great  deficiency  in  most  of  our  large  locomotives  of  the 
present  day  is  In  the  size  cf  their  fireboxes.  With  our  bar  frames 
3  or  4  inches  wide,  if  the  firebox  is  placed  between  the  frames,  the 
width  of  the  grate  cannot  exceed  about  35^  inches.  If  the  firebox 
is  placed  above  the  frames  the  grate  may  be  about  8  inches  wider, 
but  the  depth  over  it  must  be  considerably  reduced.  The  Woolen 
type  of  firebox,  which  is  placed  entirely  al>ove  the  driving  wheels, 
can  then  be  made  n.«!  wide  as  the  widest  part  of  the  engine,  but  it 
must  then  be  very  much  reduced  iu  depth.  This  is  in  a  measure 
compensated  for,  in  some  casf  s,  by  making  it  long  and  using  a 
bridge  wall  and  thus  forming  a  combustion  chamber  at  the  front 
end.  Still  the  fact  remains  that  the  fire,  in  this  kind  of  firebox, 
and  in  less  degree  in  the  so-called  "toboggan"  form,  which  is 
above  the  frames,  is  brought  comparatively  near  to  the  crown- 
sheet.  Now,  in  any  fire,  but  especially  one  which  is  burned  as 
rapidly  as  that  in  a  locomotive  grate  is,  it  is  very  important  that 
the  process  of  combustion  should  Ite  as  near  completed  as  possible 
before  the  flame  or  gases  come  in  contact  with  the  heating  sur- 
faces. Such  contact  undoubtedly  partially  arrests  combustion. 
Plenty  of  room  in  the  firelxix,  especially  above  the  grate,  is,  there- 
fore, regarded  a^  a  matter  of  much  importance,  and  as  promotive 
of  good  combustion. 

Twenty-five  or  thirty  years  ago  the  standard  passenger  engine 
in  this  country  weighed  about  30  tons,  and  had  about  15  square 
feet  of  grate  and  about  800  square  feet  of  heating  surface.  Now 
our  passenger  engines,  many  of  them,  are  of  double  that  weight, 
and  have  twice  that  amount  of  grate  and  heating  surface,  and 
the  average  speed  of  trains  has  bsen  increased  alxjut  .50  per  cent. 
•and  their  weight  doubled.  To  haul  twice  the  weight  at  a  given 
speed  will  require  double  as  much  steam  and  at  a  speed  50  per 
cent,  greater,  the  train  resistance  will  be  increased  about  one- 
third.  Now,  if  the  old  30-ton  engines  burned  24  pounds  of  coal 
per  minute  to  haul  their  trains  at  30  miles  per  hour,  the  big  en- 
gines should  burn  twice  as  much,  or  48  pounds,  to  haul  a  train  of 
double  the  weight.  If,  besides,  the  speed  is  increased  50  per 
cent.,  the  quantity  of  steam  consumed  iu  a  given  time  would  bo 
in  the  same  proportion,  which  would  require  a  consumption 
of  coal  of  72  pounds  per  minute,  and  as  the  train  resistance 
would  then  be  one-third  greater  at  the  increased  speed,  we 
would  have  a  total  consumption  of  90  pounds  of  coal  per 
minute.  That  is,  with  double  the  grate  and  heating  sur- 
face,    we     must     burn     four     times     the     quantity    of    coal 


in  a  given  time  that  the  old  engines  did.  The  figures  are,  of 
course,  only  assumptions  and  are  used  merely  as  illustrations, 
but  they  will  explain,  what  has  often  been  remarked,  that  our 
modern  locomotives  do  not  do  the  amount  of  work  in  proportion 
to  their  size  that  the  old  engines  did  "  before  the  war."  In  other 
words,  the  locomotives  of  to-day  are  deficient  in  boiler  capacity. 
Now,  how  can  the  boiler  capacity  be  increased  ?  Obviously  the 
limitations  are  those  of  space  and  weight.  We  are  confined  in 
width  and  length  and  height,  and  the  weight  which  can  be  carried 
on  each  wheel  must  not  exceed  a  certain  amount.  The  problem 
IS  a  very  old  one,  and  the  ingenuity  of  designers  of  locomotives 
has  been  exercised  on  it  ever  since  the  latter  have  outgrown  their 
limitations.  The  plan,  which  seems  to  be  a  solution  of  the  diffi- 
culty— at  least  in  the  case  of  passenger  engines — is  that  embodied 
in  the  "  Columbia  "  typeof  engine,  in  which  the  driving-wheels  are 
all  placed  in  front  of  the  fire-box  and  the  overhanging  weight  of  the 
latter  is  carried  on  a  pair  of  small  trailing  wheels.  By  depressing 
the  frames  back  of  the  driving-wheels  and  carrying  them  below 
the  firtlxjx.  it  can  be  made  of  a  reasonable  depth  or  height,  and 
of  any  width  desired.  But  if  the  wheels  are  large,  say  7  feet 
diameter,  even  if  they  are  placed  as  close  together  as  is  prac- 
ticable, the  boiler,  if  arranged  as  in  ordinary  locomotives,  must 
be  very  long  and  the  tubes  will  be  about  15  feet  in  length,  unless 
the  front  tube  sheet  is  set  back  farther  than  is  customary.  While 
long  tubes  would  have  the  advantage  that  they  would  facilitate 
the  use  of  the  method  of  heating  feed-water,  which  was  described 
in  our  preceding  article,  and  would  give  considerably  more  heat- 
ing surface,  their  greater  length  and  that  of  the  boiler  would  in- 
crease its  weight  very  materially  The  problem,  then,  is  how  to 
reduce  the  weight  either  of  the  boiler  or  other  parts  of  the  loco- 
motive so  that  its  total  weight  will  not  exceed  the  limits  to  which 
it  must  of  necessity  be  confined  ? 

We  are  thus  confronted  with  very  much  the  same  problem 
which  Ross  Winans  wrestled  with  in  the  early  days  of  the  Balti- 
more &  Ohio  Railroad,  when  he  first  began  to  build  eight- 
wheeled  coupled  engines  for  that  road,  which  had  very  sharp 
curves  and  heavy  grades.  His  "  camel  "  engines  had  wheels  43 
inches  in  diameter,  and  a  total  wheel  base  of  11  feet  2i  inches. 
All  the  axles  run  in  front  of  the  firebox,  the  outside  width  of 
which  viras  just  sufficient  to  allow  its  front  end  to  go  between 
the  back  pair  of  wheels.  The  boiler  had  lOJi  tul)es,  2Hnch  tubes 
14  feet  li  inches  long.  The  grate  was  7  feet  long  by  ab3Ut  42 
inches  wide.  The  weight  of  engine  with  water  and  coal  is  given 
at  24  tons;  whether  long  or  short  ones  does  not  appear  in  the 
records  avadable.  The  diameter  of  boiler  was  40  inches.  The 
heating  surface  in  the  tubes  was  903  square  feet,  and  in  the 
firebox  86i,oratotal  of  989i  square  feet.  With  that  size  of 
boiler  and  weight  of  engine,  it  will  be  seen  that  it  was 
not  an  easy  problem  to  keep  the  weight  down  to  the  limita- 
tions to  which  they  were  then  confined.  The  top  of  the  fire- 
box was  therefore  made  to  slope  downward  from  the  point 
where  it  joined  the  waist  of  the  boiler  to  the  back,  and 
the  top  was  made  flat  and  stayed  with  ordinary  stay-bolts. 
It  is  doubtful  whether  any  locomotive  boiler  of  equal 
capacity  was  ever  made  which  weighed  so  little.  Unfortu- 
nately its  weight  is  not  now  known.  It  is  true  that  many 
of  them  exploded,  but  that  was  probably  owing  to  the  deficient 
staying  at  the  base  of  the  dome,  which  was  very  large,  and  lo- 
cated just  back  of  the  front  tube-sheet.  This  same  form  of  fire- 
box was  afterward  adopted  and  is  still  extensively  used  in  the 
Pennsylvania  Railroad,  although  no  new  engines  with  boilers  of 
that  form  are  now  built.  It  has  given  excellent  service,  and  by 
those  who  have  had  the  best  opportunities  of  learning  and  know- 
ing, the  writer  was  recently  told  that  there  was  no  boiler  on  the 
road  which  weighs  and  costs  so  little,  in  proportion  to  its  ca- 
pacity or  is  so  economical  to  maintain  or  has  given  better  service 
than  this.  Some  of  them  were  originally  made  too  small,  which 
was  not  a  defect  in  their  form,  but  in  their  proportions.  There 
can  be  no  doubt  that  a  veiy  material  saTing  in  weight  can  be  ef- 
fected by  using  this  form  of  boiler. 

There  is  another  consideration  which  hat<  not  a  suflScient  amount 
of  attention  in  locomotive  designing,   which  is,    that   for   every 
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pound  of  weight  saved  in  the  other  parts  of  the  machine,  a  pound 
may  be  added  to  that  of  the  boiler.  The  substitution  of  steel 
and  wrought-iron  parts  for  those  heretofore  made  of  cast  iron 
has  made  a  very  great  economy  in  this  direction  possible,  and  it 
seems  certain  that  if  a  skillful  designer  should  carefully  go  over 
every  part  of  any  ordinary  locomotive  and  remove  all  unnecessary 
material  that  a  very  con8iderable  reduction  would  be  poFsible, 
without  any  diminution  in  strength,  and  possibly  by  some  intelli- 
gent design  in  some  cases  an  increase  in  strength.  The  use  of 
cast-steel  wheel  centers  reduces  their  weight  some  hundreds  of 
pounds,  and  if  some  genius  would  devise  a  method  of  counter- 
balancing the  pistons,  cross-heads,  etc., without  the  use  of  counter 
weights,  several  thousands  of  pounds  more  of  useless  weight 
could  be  dispensed  with. 

An  essential  requirement  in  locomotives  of  to-day  is  larger  fire- 
boxes and  greater  boiler  capacity.  The  plan  of  placing  the  driv- 
ing wheels  all  ahead  of  the  fire-box,  and  carrying  it  on  a  pair  of 
trailing  wheels,  enables  the  fire-box  to  be  increased  in  width  with- 
out material  diminution  in  depth.  The  old  discarded  and  dis- 
credited, but  nevertheless  efficient,  form  of  fire-box  described, will 
permit  of  a  very  material  diminution  in  weight  over  any  other 
form  in  use.  There  is  also  the  consideration  that  the  nearer  an 
apartment  approximates  in  plan  to  a  square  the  smaller  will  the 
walls  be  for  a  given  enclosed  area.  Thus  supposing  we  have  a  grate 
4  by  13  feet  the  length  of  the  enclosing  walls  would  be  32  feet  and 
the  enclosed  area  48  square  feet.  If  the  grate  was  8  by  8  feet  the 
enclosing  walls  would  have  the  same  length,  but  the  area  would  be 
64  square  feet  instead  of  48.  The  enclosing  walls  of  a  fire-box 
which  is  nearly  square,  will,  therefore,  weigh  less  for  a  given 
grate  area  than  they  would  if  the  grate  is  long  and  narrow.  This 
same  priu'.-iple  applies  with  reference  to  the  cubical  contents  of  a 
fire-box — au  important  matter.  The  nearer  it  conforms  to  a  cube, 
that  is,  the  nearer  the  length,  breadth  and  height  are  alike,  the 
lighter  will  be  the  enclosing  walls  in  proportion  to  its  cubical 
contents. 

Of  course,  if  it  was  practicable  to  make  a  fire-box  spherical  in 
form,  it  would  be  the  lightest  possible  shape  that  could  be 
adopted.  It  will  be  seen,  then,  that  the  "  Columbia  "  plan  of  en- 
gine not  only  pormits  the  fire-box  to  be  enlarged  laterally  and 
vertically,  but  it  may  at  the  same  time  be  made  lighter  for  a 
given  area  of  grate.  By  adopting  the  Winans'  or  camel  fire-box, 
with  the  "Columbia"  type  of  engine,  the  weight  which  overhangs 
behind  the  driving  axles  could  be  lightened,  or,  conversely,  its 
size  may  be  increased  without  adding  to  its  weight.  The  purpose 
of  this  article,  then,  is  to  call  attention  to  the  advantages  which 
are  inherent  in  the  "  Columbia  "  plan  of  engine  and  the  camel 
fire-box  or  something  similar  to  it. 

The  subject  of  tbid  article  will  be  taken  up  again  in  a  future 
number. 


THE  FSOSFEOTB  FOS  ELEOTRIOITT  ON  BTE&M  ROASB. 


In  discu^mg  last  month  the  immediate  prospects  for  electricity 
on  steam  roads  we  referred  to  the  paper  on  the  subject  which 
had  been  presented  before  the  electrical  engineers  in  October 
and  the  discui^sion  which  took  place  thereon.  Mr.  Emery,  in  his 
paper  published  elsewhere  in  this  issue,  says  that  the  use  of  elec- 
tricity for  long-distance  traffic  is  feasible,  and  the  real  question 
is  whether  it  will  pay.  Ue  sl.ows  that  in  city  and  suburban 
traffic  electricity  is  an  e8tablished  success  atd  one  feature  of  it 
IS  the  iuci-eased  travel  which  has  been  created  by  it.  In  long- 
distance traffic  he  holds  there  is  little  probability  of  increasing 
the  amount  of  travel  and  that  electricity  must  compete  with 
steam  on  the  basis  of  the  same  amount  of  business  for  both.  He 
further  believes  that  the  electric  locomotive  for  high  speeds  will 
eventually  resemble  the  steam  locomotive  more  than  it  does  now. 
In  bis  opinion  it  will  be  advisable  to  mount  the  motor  separately 
and  gear  it  to  a  shaft  from  which  the  power  will  be  transmitted 
to  the  driving  wheels  by  connecting  and  parallel  rods.  The  lead- 
ing truck  he  also  believes  will  be  needed  to  give  flexibility  and 
security  at  high  speeds. 

So  much  for  the  conditions  of  the  problem  and  the  tendencies 
in  electric-locomotive  construction.     He  then  proceeds  to  com- 


pare the  actual  figures  for  an  Eastern  trunk  line  with  a  possible 
electric  installation  to  handle  the  same  traffic.  The  first  item  of 
importance  in  many  of  the  discussions  on  this  subject  is  the 
saving  in  fuel,  but  he  shows  that  on  the  steam  road  the  fuel  bill 
is  only  10  per  cent,  of  the  total  expenses  and  that,  therefore,  if 
one-half  of  it  was  saved  the  actual  reduction  of  expenses  would  be 
only  5  per  cent.  As  an  actual  fact  this  saving  will  be  swallowed 
up  by  fixed  charges  and  an  additional  traffic  of  from  10  to  12} 
per  cent,  will  be  needed  to  wholly  meet  these  charges. 

In  the  discussion  which  followed,  these  figures  were  not  chal- 
lenged, but  there  appeared  to  linger  in  the  minds  of  several 
prominent  electricians  the  hope  that  if  electricity  did  not  pay  in 
dollars  and  cents  in  such  traffic  it  might  ultimately  succeed  be- 
cause of  other  advantages  accruing  from  its  use,  such  as  increased 
power  and  greater  speed  than  is  possible  with  the  steam  locomo- 
tive, and  the  possibility  of  more  successfully  operating  traffic  in 
small  units.  Now,  much  as  one  may  desire  to  see  electricity  a 
success  in  long-distance  traffic,  nothing  is  to  be  gained  by  glossing 
over  facts,  which  is  what  is  done  by  those  who  present  such  argu- 
ments. 

Take  the  question  of  the  weight  of  trains.  The  tendency  to- 
ward heavier  train  loads  is  one  of  the  characteristics  of  the  prog- 
ress being  made  toward  cheaper  transportation  on  steam  roads  to- 
day, and  it  is  based  on  sound  principles.  As  Mr.  Emery  shows, 
the  fuel  consumption  is  but  about  ten  per  cent,  of  the  operating 
expenses,  and  experience  shows  that  heavier  trains  in  general  re- 
duce the  other  operating  expenses,  such  as  wages,  etc.,  more  than 
they  increase  the  fuel  consumption.  Instead  of  undertaking  the 
long-distance  traffic  with  reduced  train  loads,  the  electrician 
should  in  most  cases  be  prepared  to  haul  heavier  trains  than  at 
present.  The  strenuous  eflforts  now  being  made  by  railway 
managers  to  get  more  tonnage  in  each  car  and  inoie  cars  iu  each 
train  is  a  fact  the  significance  of  which  should  not  be  over- 
looked . 

As  to  the  increase  of  speed  possible  with  the  electric  motor,  it  is 
of  questionable  utility.  Increased  speed  always  means  increased 
cost,  and  there  seems  to  be  no  reason  why  this  should  not  apply 
equally  to  electricity  and  steam.  On  this  assumption,  it  is  rea- 
sonable to  suppose  that  the  increased  speed  is  not  wanted  for 
freight  service,  and  if  wanted  can  be  obtained  with  steam  as  readily 
as  electricity.  In  passenger  service  the  steam  locomotive  can 
attain  any  reasonable  speed,  and  the  enormous  velocities  claimed 
to  be  possible  with  electricity  would  call  for  such  large  expendi- 
tures for  brakes,  signals,  etc.,  as  to  render  the  speeds  impractic- 
able, particularly  if  the  slow-moving  freight  trains  are  to  be 
operated  on  the  same  line. 

Nor  does  the  claim  for  greater  power  in  the  electric  motor  seem 
well  founded.  If  the  weight  of  the  locomotive  can  be  increased, 
greater  power  can  be  obtained  with  steam.  Unless  it  can  be  shown 
that  for  a  given  weight  the  electric  locomotive  can  develop  more 
power  than  its  competitor,  the  greater  power  is  not  available. 
The  experience  thus  far  gained  would  seem  to  indicate  that 
instead  of  weighing  less,  the  electric  motor  will  weigh  more  when 
it  carries  all  the  accessories  that  are  necessary  for  economical 
operation. 

It  is  matter  of  regret  that  any  prominent  electricians  can  be 
found  who  are  ready  to  defend  such  an  unmechanical  affair  as 
the  Heilmann  locomotive,  or  to  express  the  belief  that  some  good 
may  come  from  the  experiments  with  it,  as  was  done  in  the  dis- 
cussion referred  to.  The  motive  power  at  the  head  of  a  train  is 
fairly  satisfactory  when  it  consists  of  a  boiler  and  a  steam  engine, 
and  it  may  be  a  success  when  it  is  made  to  consist  of  an  electric 
motor,  but  when  it  carries  all  of  these  and  dynamos  in  addition 
it  is  doomed  to  failure. 

The  conclusion  seems  inevitable  that  electric  morive  power,  to 
be  successful  in  long-distance  travel,  must  be  superior  to  steam 
in  dollars  and  cents,  and  must  haul  trains  of  the  present,  or 
heavier,  weights  on  existing  schedules. 


The  idea  that  compressed  air  mixed  with  steam  in  the  cylinder- 
of  a  steam  engine  would  be  productive  of  economy  has  been  en 
dorsed  in  times  past  by  engineers  of  eminence.    Some  ground  for 


AND  RAILROAD  JOURNAU 


336 


this  belief  exists  in  the  Itnown  fact  that  the  presence  of  the  air  in 
the  steam  decreases  the  amount  of  cylinder  condensation.  To 
find  the  exact  effect  of  such  a  mixture  upon  the  economy  of  an 
engine  teste  were  recently  undertaken  at  Stevens  Institute  (and 
published  in  the  Stevens  Indicator),  the  engine  used  for  the  pur- 
pose having  a  single  cylinder  7/^  inches  in  diameter  and  U  inches 
stroke,  running  from  200  to  228  revolutions  per  minute  and  cut- 
ting off  at  one-quarter  of  the  stroke.  The  tests  were  in  four 
series,  as  follows:  1st,  Tests  1  and  \A,  using  steam  alonf;  2d, 
Tests  2,  2A,  3  and  4,  using  air  and  steam,  the  air  at  a  tempera- 
ture of  70  degrees;  3d,  Tests  5, 6  and  7,  using  steam  and  air,  the  air 
being  heated  to  about  540  degrees  Fahr.,  corresponding  to  the  tem- 
perature of  adiabatic  compression;  4th,  Tests  8  and  9,  under  the 
same  conditions  as  5,  6  and  7,  except  that  the  air  orifice  was  en- 
larged to  twice  its  original  diameter.  The  steam-pressure  aver- 
aged about  90  pounds.  In  series  2  and  3  the  air  entered  the 
steam-pipe  through  a  hole  ^\  inch  in  diameter  and  in  series  4  the 
orifice  was  i  of  an  inch.  The  air  admitted  varied  from  U 
per  cent,  (by  weight)  of  the  steam  to  8i  per  cent.  The  indicated 
horse-power  averaged  about  20.  The  water  per  indicated  horse- 
power, without  air,  averaged  33  pounds.  When  air  was  used  it 
averaged  30.7  pounds.  The  best  results  gave  a  saving  of  about  7 
per  cent.,  but  this  is  almost  exactly  offset  by  the  power  required 
to  compress  the  air,  so  that  the  saving  per  net  horse-power  is  nil. 


'^tvsovinls. 


Mr.  H.  T.  Woods  has  been  elected  General  Manager  of  the 
Tabor  &  Northern  Railway. 


Mr.  W.  W.  Noble  has  been  appointed  Purchasing  Agent  of  the 
Huntington  &  Broad  Top  Railway,  vice  Mr.  S.  B.  Knight,  re- 
signed. 


Mr.  Joseph  S.  Harris  has  been  chosen  President  and  Mr.  Wil- 
liam R.  Taylor  Secretary  of  the  reorganized  Philadelphia  & 
Reading  Company. 

Mr.  George  Hafer  has  retired  from  the  presidency  of  the  Cin- 
cinnati, Lebanon  &  Northern,  and  is  succeeded  by  Mr.  Joseph 
Wood,  of  the  Pennsylvania  lines. 


Mr.  George  C.Gorham,  of  Washington,  for  many  years  Secre- 
tary of  the  United  States  Senate,  has  been  elected  a  Vice-Presi- 
dent of  the  Northern  Pacific  Railroad. 


Mr.  W.  W.  Tomlinson  has  been  appointed  Chief  Engineer  of 
the  New  Orleans  &  Western,  with  headquarters  at  New  Orleans, 
La.,  to  succeed  Mr.  C.  B.  Deason,  resigned. 

Mr.  J.  T.  Odell  has  resigned  as  Second  Vice-President  of  the 
New  England  Railroad,  so  that  he  can  devote  all  his  time  to  the 
Butler  &  Pittsburgh,  of  which  he  is  President. 

Mr.  Wm.  H.  Stocks  has  been  appointed  Division  Master  Me- 
chanic of  the  East  Iowa  Division  of  the  Chicago,  Rock  Island  & 
Pacific  Railway,  with  headquarters  at  Rock  Island.      •     -  ,  - 

Mr.  Volney  T.  Malott,  of  Indianapolis,  Ind.,  has  been  appointed 
Receiver  of  the  Vandalia  syttem.  Mr.  Malott  is  Chairman  of  the 
Board  of  Directors  of  the  Chicago  &  Western  Indiana. 

Mr.  B.  A.  Denmark,  of  Savannah,  has  been  elected  President 
of  the  Southwestern  Railway,  to  succeed  the  late  President  Bax- 
ter.   Mr.  Denmark  has  been  a  Director  of  the  Central  of  Georgia. 

The  Marietta  &  North  Georgia  road  has  been  rr organized  as  the 
Atlanta,  Knoxville  &  Northern,  and  Henry  K.  McHarg  has  been 
elected  President,  Mr.  Eugene  C.  Spaulding,  Vice-President,  with 
headquarters  at  Atlanta,  and  Mr.  Joseph  McWilliams,  General 
Manager,  with  headquarters  in  the  same  city. 

'  Mr.  John  M.  Egan  has  been  elected  Vice-President  of  the  Cen- 
tral Railroad  of  Georgia  and  will  have  his  headquarters  at 
Savanah,  Ga.  Mr.  Egan  has  occupied  many  important  railroad 
positions  with  ability,  among  them  the  Presidency  of  the  CLicago 
Great  Western,  and  in  tba'  position  he  was  the  Agent  of  the  Gen- 
eral Managers'  Association  at  Chicago  during  the  Debs  strike. 


Mr.  George  F.  Ely,  Secretary  and  Treasurer  of  the  Cleveland 
City  Forge  and  Iron  Company,  died  suddenly  on  Oct.  28.  Mr.  Ely 
began  his  business  career  in  the  office  of  his  father,  who  at  that 
time  was  Treasurer  of  the  Lake  Shore  road.  In  1864  he  entered 
the  firm  of  Coe,  Ely  &  Harman,  which  in  1871  was  incorporated 
as  the  Cleveland  City  Forge  and  Iron  Company.  At  the  time  of 
his  death  he  was  also  interested  in  several  other  manufacturing 
interests. 

The  promotion  of  Mr.  Atterbury  from  Fort  Wayne,  to  be  Super- 
intendent of  Motive  Power  at  Altoona  hat  led  to  several  other 
changes  in  the  Mechanical  Department  of  the  Pennsylvania  sys- 
tem. Mr.  Bernard  Fitzpatrick.  Master  Mechanic  of  the  Pennsyl- 
vania lines  at  Columbus,  O.,  has  been  appointed  Master  Me- 
chanic at  Fort  Wayne,  Ind.,  to  succeed  Mr.  Atterbury  ;  Mr. 
Thomas  F.  Butler,  Master  Mechanic,  at  Wellsvile,  O.,  has  been 
transferred  to  Columbus,  O.,  to  succeed  Mr,  Fitzpatrick  ;  Mr. 
George  P.  Sweeley,  Master  Mechanic  at  Crestline,  O.,  has  been 
transferred  to  Wells ville,  O.,  and  Mr.  P.  F.  Smith,  Jr.,  Assist- 
ant Master  Mechanic,  of  the  Fort  Wayne  shops,  has  been  ap- 
pointed Master  Mechanic  at  Crestline,  C,  to  succeed  Mr.  O.  P. 
Sweeley. 

Gen.  Joseph  T.  Torrenoe,  well  known  in  railroad  circles  through 
his  connection  with  the  Chicago  &  Western  Indiana  road  and 
through  the  part  he  took  in  track  elevation  in  Chicago,  died  in 
Chicago,  Oct.  31,  in  the  fifty-fourth  year  of  big  age.  He  was 
born  in  Mercer  County,  Pennsylvania,  and  was  early  thrown  on 
his  own  resources.  He  was  working  as  foreman  in  the  Briar  Hill 
iron  furnaces  at  the  opening  of  the  war,  which  position  he  re- 
signed to  enlist  in  the  army.  After  his  return  from  the  war  he 
took  charge  of  iron  furnaces  in  Pennsylvania  and  in  1869  went 
to  Chicago  as  Manager  of  what  is  now  the  Union  Works  of  the 
Illinois  Steel  Company.  From  that  time  on  he  was  interested  in 
many  iron  plants  in  the  vicinity  of  Chicago.  He  also  in  the  early 
eighties  took  the  presidency  of  the  Chicago  &  Western  Indiana 
and  helped  to  build  up  that  line.  He  was  also  one  of  the  promoters 
of  the  Chicago  &  Calumet  Terminal  Railway.  In  recent  years  his 
magnificent  scheme  to  construct  an  immense  elevated  terminal 
system  for  all  the  roads  entering  Chicago  from  the  south  brought 
him  more  prominently  before  the  public  than  ever.  His  terminal 
plans  were  not  realized,  but  much  of  the  credit  for  the  work  of 
track  elevation  since  accomplished  in  that  city  is  due  to  the 
energy  with  which  he  grappled  with  the  problem. 


CONSTHUCTION  AND  MAINTENANCE  OF  RAILWAY 
CAB  EaUIFMENT.— IX. 


BY  OSCAR  ANTZ. 


'■.■'"      ■-'.  (Continued  from  page  254.)  •.•:.•■■■.•••■.■. 

FBEIGHT  TRICKS— CONTINUED. 
In  Fig.  !iS  is  shown  a  diamond  truck  which  differs  in  a  number 
of  points  from  those  described  in  the  previous  articles.  The 
spring-plank  i«  discarded  and  the  two  sides  of  the  truck  are  con- 
nected by  two  channel  bars  placed  vertically,  which  also  form  a 
guide  for  the  bolster,  doing  away  with  the  usual  guide  bars  and 
blocks.  A,  B  and  C  are  the  arch  and  tie  bars,  which  are  con- 
nected together  in  the  usual  manner  by  the  arch  bar  bolts  DD 
and  journal-box  bolts  EE,  a  malleable  washer  OO  being  placed 
under  the  heads  of  the  former  to  allow  for  good  fiUet  to  be  left 
on  the  bolt.  On  top  of  the  bottom  arch  bar  at  its  center  is  placed 
the  spring  seat  i^J^  lipping  over  on  the  sid(S  of  the  bar,  and  also 
lipping  up  over  the  outf  ides  of  the  transoms  GG.  These  channel 
iron  transoms  are  placed  between  the  top  of  the  spring  seat  and 
bottom  of  top  arch  bar  and  the  whole  is  securely  tied  together  by 
means  of  the  arch-bar  bolts  DD,  malleable  castings  HH  being 
riveted  to  the  channel  bars,  and  forming  a  support  for  the  bolts. 
This  casting  is  extended  toward  the  center  of  the  truck  and 
forms  a  bracket  for  the  brakebeam  hangers.  The  bolster  II  is 
of  oak  in  two  pieces  bolted  together  and  trussed  by  the  rod  JJ, 
for  which  grooves  are  cut  out  in  each  half  of  the  bolster,  this  rod 
passes  under  a  deep  queen  post  PP  at  the  center  and  the  nuts  on 
the  ends  reet  on  large  cast-iron  washers  NN,  which  distribute  the 
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Fig.  53 -Diamond  Truck  without  Spring  Plank 


strain  over  the  ends  of  the  Iwlster.  The  top  of  the  bolster  near 
the  ends  is  cut  down  about  3  inches  so  as  to  allow  the  ends  to  pass 
under  the  arch-bars  and  the  shoulders  thus  formed  limit  the  end 
motion  of  the  bolster,  the  side  motion  being  restrained  by  the 
transoms.  Center  plate  K  and  side  bearings  LL  are  provided  in 
the  usual  manner.  The  journal  boxes  MM,  shown  on  these  plans, 
are  rounded  on  the  bottom,  thereby  doing  away  with  corners, 
which  would  have  to  be  filled  with  waste  and  oil  which  is  not 
utilized  in  the  lubrication  of  the  journal. 

PRESSED  STEEL  IN  TRUCK  CONSTRCCTION. 

On  account  of  the  extreme  weight  of  trucks,  attempts  are  con- 
stantly being  made  to  lighten  their  construction  without  impair- 
ing the  strength, and  pressed  steel  seems  to  be  the  material  which 
allows  the  greatest  reduction  in  the  weight.  Bolsters  and  spring 
placks  made  of  pressed  steel  were  mentioned  in  previous  articles, 
and  recently  arch  bars  have  been  introduced  which  are  made  of 
presiied  steel  of  channel  construction,  instead  of  solid  bars  of 
iron,  but  as  yet  these  have  been  so  little  used  that  their  success  is 
still  a  matter  of  doubt. 

Trucks,  made  of  pressed  steel,  and  differing  in  their  entire  con- 
struction from  the  diamond  truck,  are  being  used  considerably 
and  have  given  such  excellent  satisfaction  that  many  roads  have 
adopted  them  quite  extensively.  While  the  repairs  of  these 
trucks,  when  bad'.y  damaged,  are  perhaps  difficult  to  make,  still 
it  is  matter  of  fact  that  they  are  not  as  easily  damaged  us  the 
diamond  truck,  and  their  economy  is  therefore  at  least  no  less.  In 
these  trucks  the  springs  are  placed  directly  above  the  journal 
boxes  and  the  truck  rests  on  top  of  these  springs,  pedestals  being 
provided  by  means  of  which  the  relative  position  between  frame 
and  boxes  is  retained.  The  entire  frame  of  the  truck  is  riveted 
together,  forming  practically  one  piece. 

In  Fig.  54  is  shown  working  drawingsof  the  Fox  truck,  which  is 


used  the  most  in  this  country.  The  side  frames  A  A  are  pressed  in 
the  shape  of  channel-bar  section  and  are  riveted  to  the  two  tran- 
soms BB,  which  are  also  of  channel-bar  section,  the  flanges  on  the 
ends  being  cut  off  and  these  ends  being  turned  to  form  a  right 
angle,  providing  the  means  to  attach  the  transoms  to  the  side 
frames.  The  two  transoms  are  tied  together  by  the  center-stiff- 
ener  O  and  by  the  strut  F  and  base  plate  C,  the  two  latter  also 
forming  a  support  for  the  center  plate  D.  All  these  parts  are 
made  of  pressed  steel,  and  are  riveted  together.  The  side-bear- 
ings are  supported  by  the  side-bearing  struts  HH,  which  also 
help  to  tie  together  the  two  transoms.  II  is  a  bracket  for  attach- 
ing the  brake-beam  hanger,  when  inside-hung  brakes  are  used. 

The  side  frames  are  cut  out  at  the  axle  centers,  to  receive  the 
pedestal  T's  EE,  which  guide  the  journal  boxes  in  their  vertical 
motion.  In  the  topof  thtse  pedestals  are  placed  the  top  spring 
seats,  which  receive  the  truck  springs,  and  the  bottom  of  the 
pedestals  is  tied  together  by  means  of  the  bolts  K  passing 
through  spread  pieces  Jt/ of  cast-iron .  All  the  parts  which  are 
made  of  pressed  steel,  are  |  inch  thick,  and  the  rivets  used  are 
f  inches  in  diameter.  Brake  lever  guides  and  fulcrums  and 
safetj  chains  can  t>e  attached  wherever  desired,  as  is  shown  on 
the  perspective  views. 

Fig.  55  shows  another  pressed  steel  truck,  the  Schoen,  which 
differs  greatly  from  the  one  just  described,  in  the  shape  of  the 
separate  parts  and  in  the  introduction  of  a  stiffening  piece  of  bar 
iron  or  steel. 

AA  are  the  top  members  of  the  frame,  which  also  form  the 
outer  legs  of  the  pedestals.  BB  are  the  bottom  members,  made 
of  flat  bars,  and  riveted  to  the  top  members  at  the  ends  over  the 
journal  boxes.  These  bottom  members  pass  down  on  the  inside 
of  the  pedestals  and  under  the  side  frame  diaphragms  CC.  The 
pedestal  brackets  DD  are  riveted  to  the  bottom  of  the  lower 
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Tig.  54.— Fox  Pressed  Steel  Truck. 


members,  and  with  thfise  form  the  inside  legs  of  the  pedestals. 
In  the  top  of  the  pedestals  are  placed  the  spring  caps  EE  and  the 
liners  KK  on  the  inside  of  the  pedestals  form  guides  for  the  jour- 
nal boxes.  The  pedestal  bolts  LL  tie  the  lower  ends  of  the  ped- 
estals together,  castings  JJ  forming  distance  pieces,  and  washers 
RR  l)eiDg  placed  under  the  nuts.  At  the  center  the  truck  sides 
are  tied  together  by  the  bolster-channels  OO,  the  ends  of  which 
are  formed  into  right-angled  flanges  TT,  stiffened  by  the  braces 
P,  pressed  into  the  plate.  The  two  bolster  channels  are  tied  to- 
gether near  their  centers  by  the  center  braces  HH,  which  also 
form  a  support  for  the  center-plate.  A  distance  plate  F  brings 
the  center  plate  to  the  proper  height  and  distributes  the  weight 
over  a  larger  surface.  The  center  plate  II  is  made  of  the  usual 
shape  of  such  plates,  made  of  pressed  steel,  and  the  side-bearings, 
which  are  shown  as  castings,  are  placed  directly  on  the  top  mem- 
ber of  the  frame,  without  any  other  support.  The  center  bracf s 
HH  are  provided  at  their  centers  near  the  bottom  with  projec- 
tions AW,  pressed  in,  which  form  a  guide  for  the  lower  part  of 
the  center  pin.  MM  are  brackets  for  suspending  the  brake-beam 
hangers,  when  inside  bung  brakes  are  used. 

BRAKES.        '-i"/  ."y'r- 

On  account  of  the  heavy  freight  cars  of  large  capacity  in  use 
at  the  present  time  and  the  high  rate  of  speed  at  which  freight 
trains  are  now  run,  it  is  just  as  necessary,  in  order  to  control 
their  speed,  to  have  good  brakes  on  freight  cars  as  it  is  to  have 
them  on  passenger  trains,  and  the  general  adoption  of  air  brakes 
on  freight  cars  is  perhaps  only  accelerated  by  a  few  years  by  the 
interstate  commerce  law,  which  makes  it  compulsory  to  have  in 
every  freight  train  a  sufficient  number  of  cars  equipped  with  a 
brake  by  means  of  which  the  engineer  on  the  locomotive  can  con- 
trol Che  speed  of  the  train  independently  of  brakemen  and  hand- 
brakes. This  law,  together  with  the  acknowledged  advantages 
derived  from  power-brakes,  have  brought  the  air-brake  to  its 
present  state  of  perfection,  and  as  a  modem  car  can  hardly  be 


considered  as  complete  unless  equipped  with  such  a  brake,  only 
this  kind  of  apparatus  will  be  touched^upon. 

The  brake  equipment  of  a  car  can  be  divided  into  two  distinct 
parts,  the  foundation  gear  and  the  air-brake  proper,  the  former 
consisting  of  the  levers,  connections,  etc  ,  transmitting  the  power 
applied  for  braking  purposes  to  the  wheels,  and  the  latter  being 
that  part  of  the  equipment  by  means  of  which  power  is  delivered 
from  the  locomotive  to  the  foundation  gear. 

;    V^-      -.     FOUNDATION  GEAR.  %       -"' 

The  raoet  important  point  in  designing  the  foundation  gear  is 
to  so  proportion  the  parts  as  to  not  prevent  the  wheels  from  turn- 
ing when  the  power  is  applied,  until  the  momentum  of  the  car 
has  been  stopped,  or  in  railroad  parlance  to  keep  the  wheels  from 
sliding:  theoretically  it  requires  a  pressure  upon  any  pair  of 
wheels  equal  to  the  weight  carried  by  the  wheels  to  slide  them 
and  the  maximum  effect,  with  safety,  will  therefore  be  obtained 
if  the  pressure  is  so  adjusted  so  as  to  be  somewhat  less  than  the 
minimum  weight  on  the  wheels,  which  is  that  of  the  car  without 
any  load  divided  among  the  several  pairs  of  wheels.  The  system 
of  levers  is  therefore  arranged  in  such  a  manner  that  with  a  cer- 
tain applied  power,  the  total  pressure  on  the  wheels  will  be  about 
70  per  cent,  of  the  light  weight  of  the  car,  this  ratio  having  been 
found  to  be  atx)ut  right  for  freight  equipment. 

The  arrangement  of  levers  varies  with  the  details  of  the  car 
and  is  usually  made  so  as  to  equalize  the  pressure  on  the  different 
wheels  and  to  always  put  a  tensile  strain  on  the  connections. 
When  it  is  possible,  the  levers  and  connections  are  placed  in  one 
horizontal  plane,  which  is  that  of  the  center  line  of  the  air  cylin- 
der, and  is  generally  7  to  8  inches  below  the  bottom  of  the  sills. 

On  cars  having  the  usual  floor-frame,  illustrated  in  a  previous 
article,  with  no  doors,  hopples  or  other  attachments  on  the  bot- 
tom, the  arrangement  of  foundation  brake,  shown  in  Fig.  56,  is 
most  .commonly  used.  The  power  of  the  air  cylinder  is  applied 
in  the  direction  of  the  arrow  through  the  push-rod  A  to  the 
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cylinder  lever  B,  to  one  end  of  which  is  attached  the  connection 
C,  which  transmits  the  power  to  the  track  levers,  and  through 
these  to  the  brake  beams  and  shoes.    At  a  certain  point  on  the 
cylinder  lever  A,  between  the  push-rod  and   the  truck-lever  con- 
nection,  is  attached  the  cylinder-lever    connection    D,    which 
transmits  power  to  the  floating  lever  E,  and  through  this  to  the 
truck-lever  connection  F,  which  operates  the  brakes  on  the  other 
truck.     The  cylinder  lever  A  is  extended  bevond  the  point  where 
the  push-rod  is  connected,  and  to  this  end   is  attached  the  hand- 
brake connection  O,  the  other  end  of  which  terminates  in  a  hook 
over  which  the  chain  His  passed,  which  is  wound  on   the  brake- 
shaft  when  brakes  are  applied  by  band;  when  brakes  are  applied 
by  power,  the  hand-brake  connection   is  moved  in  the  direction 
of  the  brake-shaft,  allowing  the  chain  to  hang  down  slack.    The 
ratio  between  the  two  ends  of  the  floating  lever  are  generally  the 
same  as  that  of  the  cylinder  lever,  the  actual  lengths  being  some- 
times different  to  suit  local  conditions.    When  a  band-brake  is 
used  at  only  one  end  of  the  car,  the  floating  lever  is  fulcrumed  at 
one  end,  as  shown  in  full  lines,  the  support  being  made  of  flat 
iron  secured  to  the  crosstie  timber  and  sills  of  the  car.    When 
hand-brakes  are  used  at  both  ends,  the  floating  lever  is  extended 
same  as  the  cylinder  lever,  and  the  other  hand-brake  connection 
is  attached  in  a  similar  manner,  as  shown  in  dotted  lines.    Pro- 
vision has  to  be  made  to  allow  for  the  floating  lever  to  be  ful- 
crumed at  the  proper  point  when  the  power  is  applied  at  the 
cylinder  lever,  and  also  to  allow  for  this  point  to  be  moved  when 
power  is  applied  at  the  floating  lever,  and  this  is  accomplished 
by  having  the  floating  lever  fulcrum  /  made  with  a  slot,  in  which 
the  pin  through  the  lever  is  free  to  move  to  suit  the  conditions. 
The  cylinder  and  floating  levers  are  supported  by  the  lever  car- 
riers J  J,  which  are  usually  made  of  1-inch  round  iron,  bent  in 
the  shape  of  a  U,  the  ends  being  flattened  and  fastened  to  the 
sills  of  the  car  by  lag-screws.    An  error  sometimes  made  in  put- 
ting up  these  carriers  is  that  of  having  them  not  long  enough,  so 
that  the  lever  strikes  the  vertical  part  before  the  brakes  are  fully 
applied. 


The  proper  efft  ct  of  a  force  applied  to  a  lever  is  obtained  with 
any  Reasonable  angles  between  the  levers  and  their  connections, 
but  the  lateral  or  vertical  displacement  of  the  connections  arising 
from  the  motion  of  levers  at  extreme  angles  is  so  great  that  they 
are  liable  to  come  in  contact  with  adjacent  parts  of  the  car. 
Furthermore,  while  the  desired  ratio  between  the  two  arms  of  a 
lever  are  not  altered  by  any  reasonable  angle  which  the  lever 
makes  with  its  connections,  providing  those  connections  are 
parallel  to  each  other,  the  angular  position  will  affect  the  ratio 
between  the  lever  arms  when  these  connections  are  not  parallel . 
It  is,  therefore,  desirable  to  adjust  the  brake  gear  so  that  when 
the  brakes  are  applied  the  levers  will  be  approximately  at  right 
angles  to  their  connections.  Accurate  arid  symmetrical  adjust- 
ment of  the  foundation  brakes  should  be  insisted  on,  as  it  leads  to 
the  cure  of  many  minor  defects  in  the  gear. 

The  operation  of  this  system  of  brake  is  as  follows  :  Power 
being  applied  to  the  cylinder  lever  by  the  push-rod  in  the  direction 
of  the  arrow,  this  lever  will  move  in  the'same  direction,  using  as 
a  pivot  the  point  of  attachment  of  that  connection  which  bastite 
most  strain  upon  it,  until  the  tension  on  the  other  equals  it,  when 
it  will  move  about  a  point  between  the  two,  until  the  brakes  are 
fully  applied,  thus  always  equalizing  the  strains  on  the  connec- 
tions. 

When  the  hand-brake  at  the  cylinder-lever  end  is  used,  the 
operation  is  the  9ame  as  described,  the  push-rod  moving  out  with  the 
lever  without  effect  on  the  piston  of  the  air  cylinder.  When  the 
hand-brake  at  the  opposite  end  of  the  car  is  used  the  cylinder 
lever  will  move  about  the  point  of  connection  of  the  push-rod  as 
a  pivot,  reversing  the  conditions  of  cylinder  and  floating  levers. 

The  arrangement  of  truck  levers  and  connections  varies  with 
the  location  of  the  brake  beams;  if  these  are  hung  t>etween  the 
wheels  the  arrangement  shown  on  the  left  end  of  Fig.  56  is  used* 
when  hung  on  the  outside  of  the  wheels  that  shown  on  the  right 
is  the  proper  one.  The  connections  from  the  cylinder  and  float; 
ing  levers  are  attached  to  the  tops  of  the  live  levers  K  and  ^,  a 
twist  in  the  connection  bringing  the  clevis  on  the  proper  angle  to 
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take  the  lever.  The  top  of  the  dead  levers  L  and  L'  are  held  in 
in  place  by  the  dead  lever  fulcrums  Af  andAT,  which  are  fastened 
Id  a  convenient  manner  to  some  part  of  the  truck.  These  ful- 
crums are  provided  with  a  number  of  holes,  which  allow  for  an 
adjustment  of  the  brake  shoes  on  the  wheels  to  make  up  for  the 
wear  of  the  brake  shoes  and  of  the  connecting  pins  and  holes  in 
levers  and  connections.  The  lower  ends  of  the  truck  levers  are 
connected  by  the  truck  connections  N  and  1^ ,  which  are  usually 
provided  at  one  or  both  ends  with  two  holes  to  allow  for  a 
further  adjustment  on  account  of  wear.  When  inside-hung  brakes 
are  used  this  connection  has  a  compressive  strain  on  it,  and  has 
therefore  to  be  made  considerably  heavier  than  the  other  connec- 
tions, and  many  roads  are  now  using  a  casting  of  malleable  iron 
for  this  connection  instead  of  making  them  ot  wrought  iron. 
When  the  construction  of  the  truck  will  ad,mit  the  connection 
between  the  truck  levers  is  sometimes  placed  above  the 
brake  beam,  but  this  is  not  a  very  common  construction. 
On  outside-hung  brakes  the  truck  connection  A",  as  shown,  is 
in  tension. 

For  the  sake  of  uniformity  the  sizesof  the  principal  parts  of  ihe 
foundation  brakes,  also  the  general  shapes  of  them,  have  been 
adopted  as  standards  by  the  M.  C.  B..  Association,  the  most  impor- 
tant sizes  being  1  inch  for  the  thickness^f  the  levers,  1|  inches  for 
the  diameter  of  all  the  holes,  1,»,  inches  for  the  diameter  of  all  con- 
necting pins,  and  }  by  2i-inch  iron  to  be  used  for  the  clevises.  The 
connecting  rods  are  usually  mads  i  inch  in  diameter,  although 
the  bottom  truck  connections  are  sometimes  made  of  |-inch  iron, 
which  perhaps  is  correct,  as  the  strain  on  these  is  considerably 
more  than  en  the  others.  When  the  brabe  gear  is  located  so  that 
the  cylinder  connections  passes  through  instead  of  under  the 
cross-tie  timbers,  the  rod  is  sometimes  cut  at  the  center,  and  con- 
nected by  a  turn  buckle,,  so  that  a  large  hole  need  not  be  cut 
through  the  timber  to  allow  the  clevis  to  pass  through. 

The  strains  on  each  connection  are  sliown  in  Figure  64,  being 
bised  on  a  total  pressure  of  3,000  pounds  on  the  piston,  which  is 
about  the  maximun  obtained  in  an  8-inch  cylinder.  The  figures 
given  are  calculated  and  levers  are  proportioned  for  a  car  weight 
ing  about  30,000  pounds,  70  per  cent,  of  which  distributed  on  the 
four  pair  of  wheels  would  require  a  pressure  of  5,250  on  each 
brake  beam. 

The  pressure  which  can  be  applied  by  the  hand-brdkes  is 
usually  not  as  great  as  that  obtained  with  the  air,  but  liand-brakes 
are  not  supposed  to  be  used  in  coming  years,  except,  perhaps,  in 
switching  where  the  speeds  are  slow  and  a  light  pressure  is  suffi- 
cient for  the  purpose.  When  it  is  desired  to  increase  this  pressure 
and  the  cylinder  level  cannot  be  lengthened  a  sufficient  amount, 
a  pulley  can  be  attached  to  the  end  of  this  lever,  with  a  chain 
passing  over  it,  one  end  being  fastened  to  the  brake  shaft  the 
other  one  to  some  part  of  the  car,  such  as  body  bolster  or  one  of 
the  sills,  by  which  means  the  power  due  to  the  length  of  arm  of 
the  cylinder  lever  would  be  doubled.  The  pul!  on  the  brake  chain 
is  usually  1,000  to  1,200  pounds  with  the  ordinary  sizes  of  brake 
shaft  and  hand-wheel  in  use.    The  arrangement  of  foundation 


brake  "bhown  in  Fig.  64  is  perhaps  the  simplest  in  use.  On  cars 
on  which  there  are  drop-doora,  hoppers  or  other  attachments  on  the 
bottom  of  the  frame,  it  cannot,  however,  be  used  in  just  this 
shape  and  usually  additional  levers  must  be  introduced  to  g^t 
around  the  obstructions.  In  some  cases  a  rock-shaft,  having 
levers  at  each  end,  is  used  to  transmit  power  across  the  car  where 
there  is  not  sufficient  space  to  allow  a  long  lever  to  swing.  Bell 
cranks  can  be  used  for  changing  the  direction  of  the  pull,  such 
as  would  be  necessary  where  the  cylinder  has  to  be  placed  at 
right  angles  to  the  (Connections.  On  cars  with  long  and  deep 
hoppers  it  is  sometimes  impossible  to  place  the  cylinder  on  the 
same  level  as  the  brake  gear  and  vertical  levers  are  introduced  to 
transmit  the  power  from  one  lever  to  the  other. 
I      :,        V-    •  ..,.  (To  be  cont  nxud.)  •  . .    .  ^^  .. 

Locomotives  Recently  Constructed  by  the  Baldwin  I<oeo- 
motive  Works. 


In  the  ao^mpanyitlg  group  of  photographs  (see  next  page)  we 
show  a  number  of  locomotives  of  various  designs  recently  built 
by  the  Baldwin  Locomotive  Works,  to  whom  we  are  indebted  for 
the  photographs  and  descriptious. 

Fig.  1  is  the  locomotive  "Moron,"  a  doable-ender,  having  three 

pair  of  coupled  wheels  and  a  four-wheeled  rear  truck,  and  was 

built  for  the  Spanish  Military  Engineers,  Havana.  Its  dimensions 

are:      ■:.>-;■  ■  ;  .  ':.■  "■■.;■■-••  ..■■  .-■/     :--^'v-  •  ■ 

Gage.  .;...."...  :.^. ........ ........  '.. feet  smnche* 

CyliDder* 12  incbeg  diameter,  18  incbeg  stroke 

DrlvlnK  wheels 38  inches  diameter ;  jouroals  I  inches  by  7Li  inchns 

Total  wbeelbase 19  feet  5  inchee 

Driving  wbeelbase 8  feet,  I  inch 

WeiKht  on  drivers IS,560  pounds 

Weight,  toUl 71,960  pounds 

Boiler  diameter  36  inches 

Tubes  94  in  number;  IK  ioehee  diameter;  II  feel  long 

Firebox 38||  inches  iong:  33^  inches  wid«:  46',^  inches  deep 

Tracic  wheels H  inches  diameter;  lournals,  3H  inches  by  7  inches 

Tanic 1,600  gallons  oapaoilr 

The  cab  of  this  locomotive  is  armor-clad,  with  |-incfa.  steel 
plates  on  the  sides  and  front,  lined  with  ash.  The  doors  and 
windows  are  provided  with  f-inch  steel  shutters  to  slide  over  the 
glass  panes  when  required,  the  shutters  being  provided  with  loop 
boles  in  the  center  to  allow  of  firing  in  case  of  attack. 

Fig.  2  is  a  locomotive.  No.  668,  of  the  "  Atlantic"  type,  built  for 

the  Lehigh  Valley  Railroad  Company.    Its  leading  dimensions 

are: 

Gage tfeetSHtoebes 

Cylinders  19  inebes  diameter  by  26-inch  stroke 

Driving  wheels 76  Inches  diameter;  journals  8^  inches  by  11  inobes 

Total  wheel  base 24  feel 

KiKid  wbeelbase « 13  feet 

Driving  wbeelbase 6  feet  T  inches 

Weight  on  drivers 81,800  ponnds 

Weight  en  trailing  wheels 30,050  ponnds 

Weight,  total 140950  pounds 

Tubes 265  in  nnssiier,  2  inebes  diameter.  IS  feet  i  Inch  long 

Firebox \U%  inches  long,  SQ%  inches  wide,  46<.J  inches  deep 

Truck  wheels S8  inches  diameter;  journals  SH  inches  bv  9  laches 

Trailing  w  heels 55  inches  diameter ;  journals  7  inches  by  12  inches 

Tender  tank  4,000  gallons  capacity 

Tender  wheels  36  Inches  diameter;  Journals,  4M  inches  by  8  Inebes 
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1.— Locomotive  for  Spanish  Military  KnKiQeers  in  Havana. 
3— Doutile-Kndrr  for  a  Mexican  Railroad. 
S  — Doublc-Knder  for  a  Rassian  Railroad. 


2.— Fast  PasfCPfter  Locoinoti  .-c— Lehijf h  Valley  Road. 

4.— Coaipre&sed  Air  Mine  Ijocomolive. 

6.— .Moijul  Compaund  for  Norwegian  State  Railway!. 


Sotne  Locomotives  Recently  Built  bv  the  Baldwin  Locomotive  Works. 


.    Fig.  3  is  a  double-ender  locomotive   (No.  3">,  built  for    F.  C. 

de  Ca!<adero  a  Tepetong,  Mex.    Its  dimensions  are: 

UaKe 2  feet 

(;yiiDde'-9 11  inches  diameter  hy  16  inches  stroke 

Itriv'nR  wheels . .  .33  inches  diameter;  JournaU,  5  incbe^!  by  6  inches 

Total  wheel  base .*. 19  feet  lu  inches 

[Jrivini;  wbeulbase 7  fert  6  inches 

WeiKht.  on  drivcra 31.3IU  pounds 

Total  weight 13,410  ponnds 

Boiler 31  inches  diameter 

Tubes 82  in  number,  2  inches  ditmetor,  10  feet  11  inches  long 

Firebox 37,',,  inches  lonK.  30^  inches  wide,  40^  inches  drep 

Two-wbecl  truck Front  and  back;  wheels,  '12  inches  diameter; 

journals,  3^  inches  by  6  inches 
Tank  S50  gallons  capacity,  on  sides  of  boiler 

Fig.  4  is  a  compressed  air  mine  locomotive,  built  for  the  Ash- 
land Coal  and  Iron  Company.  The  following  are  the  leading 
dimensions: 

Gage 2  foet  7^  inches 

Cylindsrs       9  inches  diameter  by  14  inches  stroke 

Itriving  wbools 28  inches  diameter;  Journals,  4  incbex  by  6  inchen 

Total  wheel  base        5  feet  3  inches 

OriviDK  whcelbase 5  feet  3  ii.chcs 

Weight  on  drivers  20,5,'iO  pounds 

Weiijht  total 20,550  pounds 

Air  reaerr0irs one  20%  inches  diameter,  18  feet  5  incbes  I'  nK; 

...   ..  '^     .  .  one  26H  inches  diameter,  15  feet  9  inches  lonf;; 

one  159^  inches  diameter,  13  feet  5^  inches  long 

The  locomotive  is  fitted  with  an  auxiliary  reservoir  and  a  re- 
ducing valve.  The  main  reservoirs  carry  a  working  pressure  of 
600  pounds  per  square  inch.  The  limit  of  height  is  5  feet,  width 
6  feet  and  length  19  feet. 


Fig.  5  is  a  double-ender  locomotive  built  for  the  Krotovka- 
Sergievsk  line  in  Russia.     Its  dimensions  are : 

Qaire  of  road 3  feet  S%  inches 

Cy  linder  J lOinob  diameter.  18  inches  stroke 

Driving  wheels  36t:i  inch  diameter:  journaU,  1%  iiichcBby  6in<-he9 

Total  whcelbase 19  feet  9  inches 

DrlvinK  whcelbase 7  feet  H  inches 

VVeinhi,  total 47.160pound8 

WeiKht  on  drivers 33,010  pounds 

Hoiler 34  inches  diameter 

Tubes,  70  in  number \9i  inches  diameter,  10  fret  1  inch  long 

Firebox 49^  inches  long,  21  ^  inches  wide,  43  inches  deep 

Truck  wheels    24^4  incbes  diameter ;. journals  3Wi  inches  by  Cinches 

Tank  capacity 6IU  gallons  (carried  on  bidoi  of  boiler) 

Fig.  6  is  a  Mo^ul  compound  locomotive,  built  for  the  Norwegian 

State  Riiiiways.     Its  dimensions  are  : 

Uaeeof  road S  feet  6  inches. 

Cylinders high  pressure,  9  Inches  diameter  by  19  inrhes  stroke 

low  "       15       "  '•  •    18     " 

Driving  wheels 4fiH  inches  diameter 

Journal^t 5H  inches  by  7  inohts 

Total  whcelbase 18  feet  7  inches 

DnvinK-wlieelbase 12  teelO  incbe-i 

Weight,  total 51,814  poii   rts 

on  drivers 42,2 W  pounds 

Boiler,  diameter 44  inches 

Tulies 157  In  number.  1^  inches  diameter,  8  feet  1  inch  Ibng 

Firebox         52,'^  inches  long,  30M  inches  wide,  49K  inches  deeP 

Truck  whepN 26  inches  diainetcr;  JournaU,  1  inches  l)y  6  inches 

Tender,  tHnkcapacily l,400galtons 

"        wheels 26  inches  diameter;  journals.  3!^  ipches  by  6  incbes 

The  above  engine  was  tie  13,000th  locomotive  built  by  the  Bald- 
win Locomotive  Works,  ,    ,,. 
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■-•.■■;;-      Citizenship  and  Technical  Education.*       .-;.■, 

■"•'-•■'•'•■         ■   '•  BY   JOHN   H.  CONVERSE,  A.  B.  '"    '    ■    ".•■•••'    ' 

The  debt  which  the  citizen  owes  to  the  coni:nunity  for  higher 
education  involves  an  obligation  on  the  part  of  the  recipiert  which 
cannot  in  most  cases  be  discharged  by  a,  pecuniary  consideration. 
You  who  are  alumni,  or  are  to  be  alumni,  of  an  institution  like  this 
are  not  privilet;ed  to  use  your  intellectual  equipment  here  acquired 
solely  for  your  own  aggrandizement.  Society  has  claims  upon  you. 
In  the  practice  of  your  profession  you  must  contribute  something  to 
the  welfare  of  the  community  as  opportunity  offers.  The  clergyman 
performs  many  offices  of  mercy  for  those  in  need,  but  who  have  no 
claim  upon  him.  The  physician,  in  his  hospital  practice  and  in  his 
gratuitous  attendance  on  the  poor,  renders  an  extensive  service  for 
which  he  receives  no  mouied  compensation.  The  lawyer,  by  his 
conduct  of  the  cases  of  those  unable  to  engage  counsel  discharges 
in  some  measure  the  obligation  under  which  he  rests.  Are  these 
learned  professions,  as  they  are  called,  alone  au.enable  to  this  rule? 
There  are  emergencies  and  conditions  where  the  mecbrnic,  the 
engineer,  the  architect,  the  chemist,  may  render  a  valuable  service 
to  the  community,  and  which  he  should  regard  as  opportunities  of 
privilege.  You  may  not  ask  the  architect  to  draw  plans  for  your 
house  without  full  compen.<^ation,  but  for  an  art  gallery,  or  a 
hospital,  or  a  library,  for  the  benetit  of  society,  50U  might  well  ex- 
pect a  concession  in  the  regular  fee.  It  is  agreed  that  the  happiest 
definition  of  civil  engineering  is  that  it  "is  the  art  of  directing  the 
great  sources  of  power  in  nature  for  the  use  and  convenience  of 
man."  If  the  engineer  (and  in  that  term  we  may  include  all  the 
graduates  of  an  institution  like  this)  possesses  a  power  so  impor- 
tant, built  up,  as  it  has  been,  by  the  experience  of  thousands  of 
predecessors,  and  made  possible  of  acquisition  by  tte  founding  of 
technical  schools  like  this,  he  certainly  has  a  duty  to  use  it  in  some 
measure  for  the  benefit  of  his  fellows.  Christianity  teaches  us  that 
the  Saviour  of  mankind  promises  the  highest  recognition  of  service 
done  in  His  name  to  even  the  least  of  those  in  need.  The  relations 
of  men  in  society  show  that  there  is  an  obligation  of  service  even 
in  the  realm  of  materialistic  progress. 

The  foregoing  considerations  lead  to  the  inquiry.  What  scheme 
of  education  is  best  adapted  to  promote  true  citizenship  {  The  true 
citizen  must  be  more  than  a  narrow  specialist.  His  education 
must  be  thorough,  comprehensive,  humanising,  practical.  The 
function  of  the  university,  properly  so  called,  is  to  afford  precisely 
such  a  training.  It  should  include  not  only  the  humanities,  but 
also,  necessarily  and  inseparably,  the  preparation  for  a  profession  or 
calling. 

The  ideal  university  then  might  have,  first,  say,  a  three  years* 
course  in  the  humanities,  leading  as  now  to  the  degree  of  A.  B.; 
and,  secondly,  a  two  years'  course  in  teehical,  scientriic,  legal  or 
other  specific  studies  leading  to  the  degree  of  C.  E.,  M.  K.,  E.  of  M.. 
or  other  appropriate  degree.  And  these  two  courses  should  be 
made,  not  optional,  but  obligatory,  forming  in  effect  a  five  years 
course.  If  it  be  said  that  students  will  select  in  preference  a  merely 
technical  school  where  in  a  shorter  time  the  desired  diploma  may 
be  obtained,  I  answer  that  I  have  no  concern  with  that  policy.  My 
contention  is  that  there  is  room  for  a  university  wherein  the  train- 
ing afforded  and  enforced  shall  make  the  citizen  as  well  as  the  en- 
gineer, the  broadly-cultured,  self-reliant  man,  and  not  a  specialist 
exclusively. 

The  trend  of  educational  development  points,  I  think,  to  some- 
thing of  this  character  as  the  true  university.  A  marked  change 
has  come  over  the  schenies  of  higher  education  during  the  past  gen- 
eration. Formerly  the  theory  in  our  universities  was  culture  for 
culture's  sake.  Utility,  as  an  essential  of  the  studies  pursued,  was 
little  regarded,  or  was  scouted  as  soTnething  common  or  unclean. 
The  classics,  the  mathematics  and  metaphysics  constituted  in  the 
main  the  approved  curriculum.  Complete  courses  in  chemistry, 
in  biology  and  physics  were  rare  in  the  department  of  arts.  Even 
the  modern  languages  scarcely  ever  appeared  in  the  curriculum. 
The  classics  were  emphasized  to  the  exclusion  of  the  natural 
sciences.  Some  in  my  hearing  may  remember  the  sensation  pro- 
duced by  Charles  Francis  Adams,  when,  two  or  three  decades 
ago,  in  an  oration  delivered  before  the  Phi  Beta  Rappa  Society  of 
Harvard,  he  denounced  as  a  fetich  the  slavish  worship  of  I.atin  and 
Greek  in  the  college  course.  The  feeling  which  he  then  voiced  has 
unceasingly  prevai.ed.  Since  that  time  the  change  in  college 
methods  has  been  remarkable.  .  Requirements  in  entrance  exam- 
inations have  been  enlarged.     .More   Latin  and  Greek,  and  mathe- 

*  From  an  address  delivered  tottio  students  of  LcbiKh  UDivcrsitj' on 
Foander'a  Dny,  Oct.  8,  1896. 


matics  and  English  literature,  and  history  are  demanded  as  a  con- 
dition of  matriculation  in  order  that  more  time  in  the  four  years' 
course  may  be  available  for  the  natural  sciences,  literature  and  the 
modern  languages.  In  many  colleges  scientific  courses  and  elective 
special  studies  struggle  to  replace  the  time-honored  curriculum. 
Laboratory  work  has  been  introduced  and  enlarged;  geology  and 
biology  are  pursued  by  practical  investigation:  and  even  manual 
training  and  shop  practice  have  found  a  place  as  cognate  branches 
in  some  of  our  universities. 

The  significance  of  this  movement  is  not  far  to  seek.  At  a  time 
when  the  ruling  interests  of  the  country  were  agriculture  and  the 
products  of  the  forest  and  the  sea,  a  college  curriculum  molded  in 
mediaeval  form  was  sufficient.  But  with  the  development  of  mines 
and  manufactures  of  every  kind  and  the  extension  of  new  condi- 
tions of  life,  a  different  training  was  demanded.  Our  educational 
institutions  have  responded  under  the  pressure  of  a  new  civiliza- 
tion. The  founding  of  this  institution  30  years  ago  was  but  the 
recognition  in  the  mind  of  a  sagacious  business  man  of  the  de- 
mands of  a  new  era  of  materialistic  development.  The  shaping  of 
its  scope  and  purpose  is  an  indication  of  the  best  form  which  is  to 
be  reached  by  what  we  call  higher  education. 

In  order  that  the  general  course  may  be  covered  in  the  term  of 
three  years,  the  time  usually  given  to  Greek  and  Latin  might  be 
considerably  curtailed.  In  proposing  such  abridgement  I  am  not 
insensible  of  the  value  of  the  study  of  the  classics,  but  for  the  ordi- 
nary student  without  especial  taste  for  the  dead  languages  and 
their  literature,  I  believe  that  much  of  the  time  ordinarily  devoted 
to  their  study  might  more  profitably  be  bestowed  on  other  subjects. 
For  all  etymological  and  technical  uses,  one-half  the  time  usually 
given  to  Greek  and  Latin  in  the  curriculum  would  suffice. 

It  is  undeniable  that  many  boys  enter  college  with  no  well-defined 
purpose  as  to  their  future.  Neither  they  nor  their  parents  know 
for  what  calling  they  are  best  adapted.  A  three  years'  general 
course,  while  giving  them  a  broad  and  comprehensive  culture,  would 
better  enable  them  to  judge  what  profession  or  calling  to  adopt, 
and  would  bring  them  to  an  age  of  superior  discretion,  when  their 
choice  could  more  intelligently  be  made.  The  example  and  the  in- 
fluence of  the  engineering  or  special  courses,  of  which  by  contact 
and  contiguity  they  gain  some  knowledge,  would  greatly  facilitate 
such  choice.  During  the  three  years'  general  course  the  student 
would  have  constantly  before  him  the  suggestion  and  the  purpose 
of  acquiring  a  technical  training,  and  would  be  less  likely  to  be 
satisfied  with  the  degree  of  A.  B.  alone. 

Another  advantage  of  the  scheme,  incidental,  but  most  desirable, 
in  my  judgment,  would  be  the  opportunity  for  practical  work 
which  might  be  interjected  between  the  general  and  the  technical 
courses.  At  the  end  of  the  three  years'  general  course  let  the 
student  spend  a  year  in  actual  business  or  work.  Em- 
ployment in  the  line  of  his  future  profession  would  be 
preferable,  but  failing  that,  any  business  experience  would  be  bene- 
ficial. To  illustrate  this,  take  the  case  of  an  intending  mechanical 
engineer.  At  the  end  of  the  three  years' course  the  university 
might  give  and  encourage  a  year's  leave  of  absence,  during  which 
period  the  young  man  might  find  employment  in  a  machine  shop 
or  factory  and  obtain  some  practical  training  in  the  use  of  tools 
and  machinery.  Much  could  be  accomplished  even  in  that  brief 
time,  and  I  venture  to  assert  that  there  are  many  manufacturers  in 
the  I'nited  States  who  would  heartily  co-operate  in  such  a  scheme. 
The  young  man,  after  a  year  or  15  months  of  practical  work,  would 
enter  upon  the  scientific  studies  in  mechanical  engineering  with 
a  higher  appreciation  of  their  value,  with  a  more  in- 
telligent comprehension  of  their  application,  and  with  greater 
ability  to  assimilate  the  theoretical  principles  of  the  text-books.  It 
is  a  well  known  fact  that  the  best  draughtsmen  (and  I  use  the  term 
not  for  mere  copyist'',  but  for  designers)  are  those  who  have  bad 
shop  practice.  They  have  learned  what  tools  can  do.  and  by  what 
process  results  can  be  reached  most  economically  and  effectively. 
I  need  not  extend  the  illustration.  Y'ou  will  at  once  apply  it  to  the 
case  of  the  civil  engineer,  the  engineer  of  mines,  the  chemist,  and 
the  architect. 

The  young  man  who  has  thus  taken  the  complete  course  of  five  or 
six  years  will,  when  he  finally  receives  his  engineering  degree,  be 
entitled  to  stand  as  a  thoroughly  educated  engineer.  His  culture 
will  have  been  broad  and  liberal.  He  will  be  equipped  for 
the  highest  citizenship,  and  he  can  stand  as  a  peer  of 
any  in  the  community.  There  are  few  professions  where 
the  widest  knowledge  can  more  fully  l>e  utilized  than  in 
that  of  the  engineer.  No  man.  whatever  his  calling,  can  know  too 
much.  He  will  find  use  in  the  most  unexpected  manner  for  attain- 
ments apparently  foreign  to  his  pursuits.  The  engineer,  of  all  men. 
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must  be  a  practical  man,  a  man  of  business.  He  must  be  able  to 
write  concisely  and  vigorou^ily.  If  he  possesses  the  faculty  of  a 
public  speaker,  it  will  come  in  play.  His  knowledge  of  business 
forms  and  methods  should  be  cony>lete  and  exact.  He  should  be  a 
bookkeeper,  a  banker,  a  manufacturer,  a  merchant.  SomethioK 
at  least  in  all  these  pursuits  may  fall  to  bis  lot  in  the  varied 
conditions  of  bis  professional  life.  All  these  attainments,  and 
more,  can  be  utilized  if  he  is  to  fulfil  the  definition  of  an  engi- 
neer which  I  have  already  quoted,  as  one  capable  of  "directing  the 
great  sources  of  power  in  nature  for  the  use  and  convenience  of 
man." 

The  young  man  successfully  completing  such  a  course  as  I  have 
outlined  has  not  only  the  liberal  education  which  makes  the  man< 
but  has  also  a  profession  or  calling  at  his  command.  Uncertainty 
as  to  his  future  is  measurably  removed.  He  is  ready  to  enter  at 
once  upon  his  life  work.  The  contrast  is  marked  between  his  case 
and  that  of  the  newly-graduated  Bachelor  of  Arts  of  a  classical  or 
literary  curriculum.  The  latter  finds  himself,  not  infrequently,  not 
only  with  no  equipment  for  a  life  work,  but  uncertain  as  to  what 
to  undertake.  In  many  cases  he  is  at  a  disadvantage  compared  with 
the  boy  of  seventeen  who  has  had  less  education  but  more  practical 
experience.  But  the  graduate  of  the  ideal  university  which  I  have 
attempted  te  picture  will  be  at  no  such  disadvantage.  He  will  be 
ready  to  take  his  place  as  a  useful  member  of  society  and  faithfully 
to  discharge  the  duties  involved  in  the  truest  citizenship. 

One  other  advantage  of  such  a  course  may  be  particularly  empha- 
sized. In  such  a  five  or  six  years' course  the  student  will,  in  most 
cases,  have  before  him  a  definite  object  and  purpose.  His  studies 
will  be  pursued  more  intelligently  and  more  effectively.  Gradua* 
tion  will  find  him  with  a  profession  or  calling  enabling  him  at  once 
to  begin  his  life  work.  The  Hebrews  of  old  were  wise  in  requiring 
every  young  man  to  learn  a  trade.  Our  educational  system  to-day 
should  not  prevent,  but  rather  promote  a  similar  policy. 

In  conclusion  permit  me  to  emphasize  one  thought.  Complete  as 
will  be  the  education  of  the  engineer,  as  the  result  of  the  system 
which  I  have  outlined,  it  will  not  be  all  that  will  be  required  in 
actual  business. 

The  education  will,  it  is  true,  be  an  effective  implement,  but  its 
owner  will  still  have  to  learn  its  use.  The  interests  of  manufactur- 
ing and  commerce  have  little  respect  for  the  dignity  of  science. 
Their  motto  is  that  "  nothing  succeeds  like  success."  The  practica 
man,  who  knows  thoroughly  a  few  things,  is  considered  superior 
to  the  theorist,  who'  has  a  practical  knowledge  of  a  variety  of 
subjects.  The  graduate  must,  therefore,  be  readv  to  subordinate 
his  training  to  the  necessities  of  business.  He  will,  undoubtedly, 
in  good  time,  find  ample  opportunity  to  use  all  his  acquirements  ; 
but  he  must  be  content,  in  entering  on  his  work,  to  accept  condi- 
tions as  he  finds  them,  and  to  wait  patiently  for  an  opportunity  to 
utilize  his  knowledge.  There  is  one  term  too  commonly  used  which 
is  mischievous  in  its  influence.  We  hear  of  a  young  man  seeking  a 
"  position ''  in  a  business.  It  is  not  "  position,"  but  opportunity  of 
usefulness  that  should  be  sought.  Faithful  and  intelligent  service 
will  generally  secure  recognition  in  the  long  run.  A  young  man  of 
my  acquaintance,  who  had  completed  his  course  as  an  electrical 
engineer,  sought  employment  with  the  Westing  house  Electrical 
Company.  The  first  work  to  which  he  was  assigned  consisted  in 
trueing  up  by  hand  the  plates  of  an  armature  and  covering  it  with 
asbestos,  a  process  which,  perhaps,  could  have  been  as  well  done 
by  an  ordinary  laborer.  The  manager  grimly  remarked  that  such 
a  job  was  what  they  usually  assigned  to  college  graduates.  The 
young  man  accepted  the  cask  without  a  murmur,  and  in  no  long  time 
was  promoted  to  more  important  and  congenial  duties.  Another 
case  within  my  knowledge  is  that  of  a  young  man  who  had  received 
his  degree  as  a  mining  engineer.  He  learned  that  a  certain  smelting 
works  in  one  of  the  Western  States  had  applied  to  the  President  of  his 
insitutioD  for  some  one  to  serve  as  helper  in  the  assay  department. 
The  salary  was  inconsiderable,  but  the  place  was  accepted,  and 
within  one  year  he  had  been  promoted  by  successive  steps  until  he 
was  offered  an  engagement  as  manager  of  the  works. 

One  more  instance  will  suffice.  At  the  commencement  excercises 
of  1895  of  my  own  Alma  Mater,  a  young  man.  just  graduated  as  a 
mechanical  engineer,  applied  to  me  for  employment.  It  was  ar- 
ranged, and,  oil  Sept.  1  he  reported  for  duty,  and  was  assigned 
to  work  in  running  a  shaping  machine  in  a  night  gang.  Several 
promotions  were  secured  in  a  reasonable  time,  and.  in  May  last,  an 
application,  which  was  received  from  the  Government  of  the 
United  States  of  Colombia  for  a  principal  instructor  in  a  mechanical 
school  in  that  country  was  filled  by  the  nomination,  by  his  em- 

Eloyers,  of  the  young  man  referred  to.    1  have  every  reason  to 
elieve  that  he  is  satisfactorily  and  successfully  discharging  the 
duties  assigned  him. 

As  a  general  proposition,  then,  it  may  be  said  that  the  demand  in 
business  is  for  men  who  can  accomplish  specific  results.  Any  op- 
portunity of  service,   if  in   the  right  direction  and  patiently  and 


faithfully  utilized,  has  in  it  the  promise  of  a  successful  and  useful 
career.  Add  the  broad,  complete  and  symmetrical  training  which 
it  is  the  function  of  the  university  to  give,  and  the  result  may  be 
not  only  individual  prosperity,  but  true  citizenship. 


Orate  for  Burning  Fin«  Anthracite  Coal.— Delaware,  Lacka- 
wanna &  Western  Railroad. 


On  the  main  line  of  the  Delaware,  Lackawanna  &  Western 
Railroad  most  of  the  engines  have  been  burning  hard  coal  costing 
|2  per  ton.  The  coal  was  of  the  size  usually  burned  on  locomo- 
tives and  the  grates  did  not  differ  materially  from  those  used 
elsewhere  for  hard  coal.  The  company  can  obtain  fine  anthra- 
cite for  70  cents  per  ton,  and  it  is  clean  and  of  as  good  a  quality 
as  the  larger  coal.  Its  use  results  in  stich  a  large  saving  in  the 
fuel  bills  that  all  engines  are  being  adapted  for  burning  it  as  fast 
as  the  opportunity  offers  to  make  the  change  in  the  boilers.  Mr. 
David  Brown,  Master  Mechanic  at  Scranton,  has  designed  the 
grate  shown  herewith  for  burning  this  fine  coal  and  it  has  given 
excellent  results.  The  fine  coal  requires  a  large  grate  area  and 
the  openings  in  the  grate  bars  and  between  them  must  be  small 
to  prevent  much  of  the  coal  from  falling  through. 

From  the  illustrations  shown  herewith  it  will  be  seen  that  the 
grate  is  a  combination  of  water  tubes  and  cast-iron  grate  bars. 
For  19-inch  cylinder  engines  the  grate  is  of  the  dimensions  given; 
that  is,  10  feet  long  by  8  feet  wide,  or  an  area  of  80  square  feet. 
There  are  20  water  tubes,  each  2  inches  outside  diameter.  These 
are  screwed  into  the  tube  sheet  and  expanded  into  the  back  sheet, 
a  copper  ferrule  being  used  at  the  back  and  to  make  the  joint 
tight.  These  tubes  are  spaced  4^  inches  apart  from  center  to 
center,  except  that  the  second  space  on  each  side  of  the  center 
line  of  the  boiler  is  8i  inches.  This  is  for  the  purpose  of  provid- 
ing dumping  grate  bars  at  these  places.  There  are  three  croes- 
bearers,  on  which  the  grate  bars  rest,  and  at  the  front  and  back 
ends  of  the  box  additional  bearers  are  attached  to  the  sheets. 
The  fixed  cast-iron  grate  bars  rest  on  these  bearers  and  almost 
completely  fill  the  space  between  the  water  tubes.  The  bars  are 
only  \i  inches  wide,  except  at  the  ends,  where  they  are  Scinches. 
Their  openings  are  only  j  inch  wide.  Where  the  tubes  are  Si  inches 
center  three  bars  of  the  same  pattern  exactly  fill  the  space.  At  the 
sides  of  the  box  the  bars  that  fill  the  spaces  between  the  outermost 
tubes  and  the  sheets  have  no  openings,  a  wise  provision,  as  it  keeps 
the  cold  air  from  coming  in  contact  with  the  sheets. 

The  dumping  gyrate  bars,  as  already  stated,  are  placed  in  the 
two  wide  spaces  between  the  water  tubes.  Two  of  them  extend 
from  the  front  tube  sheet  to  the  first  croes-bearer,  and  another 
pair  extend  from  the  second  to  the  third  croes-bearer.  These  are 
operated  in  pairs  from  the  foot  plate  by  the  connections  shown. 
By  means  of  these  dumping  bars  the  fire  is  easily  cleaned. 

The  engines  requiring  new  boilers  are  all  being  provided  with 
the  large  grates,  and  as  they  bum  about  the  same  amount  of  fine 
as  of  large  coal,  the  cost  of  the  fuel  is  reduced  by  the  change  in 
the  ratio  of  |2  to  70  cents,  or  to  about  35  per  cent,  of  what  it 
was. 

Fig.  2  shows  in  outline  a  19^  by  24-inch,  eight-wheeled  en- 
gine altered  for  burning  the  fine  coal.  It  formerly  bad  a  firebox 
on  top  of  the  frames,  which  explains  the  shape  of  the  latter.  The 
engines  of  this  class  are  doing  excellent  work,  and  as  a  matter  of 
possible  interest  to  our  readers  we  append  the  following  dimen- 
sions: 

Crlinders 18^  inches  by  24  incbM 

steam  porta m  inchea  by  17>4  jnchM 

exbauBt  ••    S  inehes  by  17mnche« 

'•  bridges ij^  inebea 

Slide  vaWes Allen-Ricbardson  balaoced 

travel 5  inches 

outside  lap „ ^incbes 

■*        ••       inside    "    line  and  line 

Boiler,  diameter  of  front  coarse,  inside S6  inchea 

Flues  . .  218.  2  inchea  diameter,  12  feet  10  inches  lone 

••    beating  surface  of I,4S1  fquare  feel 

Boiler,  cent^  to  rail 8  feet  Sincbe* 

Firebox 8(Mt  wide.  10  feet  lonii 

"        Rtate  area go  square  feet 

bra tinK  surface J40  square  feet 

Total  beating  surface  of  boiler , .1,591  square  feet 

Weight  of  engine  on  drivers  (loaded) 84,400  pouada 

truck 34.100pnaDda 

total lli>..500BoaDda 

Tank,  water  capacity 3.700  gallona 

"     coal         •' „. 7  tons 

Boiler  pressure. ...,.„.,„,^,^..^.'.<^........«„161  ponnds  per  aqnare  inob 
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The  Explosive  Properties  of  Acetylene. 

Some  experiments  recently  completed  by  Messrs.  Bertbelot  and 
Vieille  show  that  considerable  precautions  are  necessary  in  dealini; 
with  acetylene,  particularly  in  the  compressed  state.  The  fftLS  in 
question  is  an  endothermic  body,  that  is  to  say,  a  quantity  of  beat  is 
liberated  on  decomposing  it  into  its  constituents,  hydrogen  and 
carbon.  ReasoninK  on  this  basis,  the  experimenters  determined  to 
try  whether  the  k<^8  could  not  be  detonated  by  means  of  a  cap  of 
fulminate  of  mercury.  This  proved  possible,  though  at  atmos- 
pheric pressures  the  explosive  wave  did  not  proceed  throughout 
the  body  of  the  gas,  the  decouiposition  being  limited  to  the  imme- 
diate neighborhood  of  the  detonation.  When,  however,  the  gas 
was  compressed,  the  experiments  showed  that  it  might  prove  a 
dangerous  explosive.  In  fact,  it  was  not  then  necessary  to  use  a 
detonator,  as  it  was  found  that  the  mere  heating  of  the  gas  by  an 
incandescent  platinum  wire  was  sufficient  to  cause  an  explosive 
decomposition  of  tbe  acetylene.  Average  figures  from  a  number  of 
experiments  made  with  different  degrees  of  initial  compression 
showed  the  following  rises  of  pressure  : 

Maziinum  Pressure       ,     i 
observed  on  ex- 
Inltial  pressure.  plosion. 

Pounds  per  square  Pounds  per  square 

Inch. 
31.7 
49.4 
■  85.1 

IkO.O 
1101.0 

On  opening  the  steel  test  tube  after  an  experiment,  it  was  found 
to  be  filled  with  a  mass  of  finely  divided  carbon  agglomerared  to- 
gether by  the  increase  of  pressure.  The  rise  of  temperature  at  the 
moment  of  explosion  was  considerable,  and  in  the  case  of  the  last 
of  the  experiments,  referred  to  above,  amounted  to  as  much  as  2,750 
degrees  centigrade.  It  was,  moreover,  found  possible  to  detonate 
liquefied  acetylene  in  the  same  way,  a  pressure  of  over  35  tons  per 
square  inch  being  then  attained.  The  explosion  was  started,  as  in 
the  previous  cases,  by  means  of  a  white-hot  platinum  wire.  Drop- 
ping a  hottle  of  the  liquefied  gas,  or  allowing  a  heavy  tup  to  fall  on 
it,  proved  insulficieut  to  (ietonate  the  mixture,  although  when  the 
bottle  was  broken  by  the  tup  a  violent  explosion  occurred.  This 
however,  arose  from  tbe  combustion  of  the  gas,  and  thus  differed 
materially  in  nature  from  the  experiments  previously  made,  in 
which  the  acetylene  was  merely  resolved  into  its  elements. — Engi- 
neering.   

Corrosion  of  Metal  Tender  Frames,      v. 


inch. 
138.7 
271.0 
600.0 
1.312.0 
13.028.0 


Ratio. 
4.1 
5.5 
7.0 
8.S 
10.1 


In  a  discussion  on  the  preservation  of  metal  frames  for  tenders 
and  cars,  before  the  Western  Railway  Club,  Mr.  E.  M.  Herr  said  iu 
part: 

"On  the  Chicago  &  Northwestern  road  we  have  a  large  number 
of  all  metal  underframes  on  tenders  which  have  now  been  in  ser- 
vice from  eight  to  twenty  years.  In  general  the  service  of  these 
underframes  has  been  wood  up  to  this  time,  and  they  have  given 
bat  little  trouble.  These  metal  frames  are  now  rusting  away,  and 
though  none  have  yet  corroded  so  much  as  to  require  renewal,  the 
last  few  years'  experience  indicates  that  the  amount  of  corrosion  is 
increasing  in  an  advancing  ratio  which  will  soon  make  extensive 
repairs  necessary,  if,  indeed,  entire  renewal  does  not  have  to  take 
place.  This  corrosion  is  not  uniform.  Those  in  service  a  long  time 
are  often  not  more  corroded  than  those  in  service  not  so  long.  This 
is  no  doubt  due  to  a  diflerent  kind  of  usage  and  difference  in  tbe 
kinds  of  water,  as,  indeed,  the  leakage  from  tbe  tank  has  a  great 
deal  to  do  with  the  corrosion.  Tbe  following  table  gives  the  prin 
cipal  data  in  regard  to  these  sills: 


Kind  of  Engine. 

CyllD- 
ders. 

Year 

built. 

Cap.  of 
tank. 

Max.  Cor- 
rosion on 
iron  sills. 

HID.    Cor- 
rosion on 
iron  sills. 

Aver.  Cor- 
rosion on 
Iron  bills. 

8-wb.road 

6-wb.  tw'oh'r.... 

16x24 
16X24 
16x21 
17x24 

1879 
1880 
1888 
1888 

2.350 
2,000 
3,000 
2,300 

Percent. 
107 
15  0 
11.2 
11.2 

Per  cent. 
4.5 
1.5 
5.7 
6.7 

Per  cent 

7.0 
8.8 
7.8 
9.0 

"I  will  sum  it  up  in  saying  that  the  maximum  amount  of  corrosion 
found  in  the  sills  of  these  tenders  which  have  been  in  service  two 
of  them  16  or  17  years,  the  other  two  8  or  9  years,  amounts  to  from 
l(Vo  to  13  per  cent,  per  section.  The  minimum  amount  of  corrosion 
varies  from  1}-^  to  6j'o  per  cent.,  the  average  being  from  7  to  9  per 
cent.  This  shows  that  the  tender  frames  8  and  9  years  old  are 
rusted  worse.in  some  cases  than  those  16  and  17  years  in  service." 


Mr.  Herr  then  referred  to  the  inTestigation  on  tbe  Eastern  Rail- 
way of  France,  published  in  the  August  number  of  this  Journal,  in 
which  one  conclusion  arrived  at  was  the  desirability  of  painting 
metal  frames  once  in  three  years,  and  states  that  his  road  has  de- 
cided CO  treat  their  tender  frames  in  the  same  way.  He  thought  the 
paint  could  be  sprayed  on  by  compressed  air. 


Electricity  as  Applied  to  Traction. 


At  the  opening  meeting  of  the  twenty-third  session  of  tbe  Liver- 
pool Engineering  Society,  the  President-elect,  Mr.  S.  B.  Cottrell, 
delivered,  before  a  full  audience  of  members  and  their  friends,  his 
inaugural  address. 

He  said  he  pr3po8ed  to  follow  what  had  usually  been  the  custom 
on  these  occasions,  viz.,  to  deal  with  the  particular  aspect  of  en- 
engineering  with  which  he  was  himself  directly  interested— the 
development  of  railways.  The  President  referred,  in  tbe  first  place, 
to  the  rapid  expansion  of  railway  enterprise,  pointing  out  that 
while  not  more  than  67  years  had  elapsed  since  the  completion  of 
the  Liverpool  &  Manchester  Railway,  there  were  now  open  in 
various  parts  of  the  world  upward  of  400,000  miles  of  railway.  He 
showed  that  as  soon  as  steam  power  was  applied  to  manufactures 
in  this  country  railways  became  a  necessity.  Their  introduction 
developed  our  coalfields,  and  their  expansion  in  various  parts  of 
the  world  had  greatly  increased  employment  for  shipping  and 
stimulated  steam  navigation.  After  sketching  the  grieral 
expansion  of  railways,  Mr.  Cottrell  came  to  the  main  ^dint 
of  his  address— Electricity  as  applied  to  traction.  The  first 
great  step  forward  in  this  direction  was  made  in  1867,  when 
Dr.  Werner  Siemens  described  to  the  Berlin  Academy  his  discovery 
of  a  self-exciting  dynamo,  a  discovery  soon  followed  by  the  trans- 
mission of  power  from  one  dynamo  to  another.  Electro-motive 
power,  however,  began  in  earnest  with  the  opening  of  the  first 
electric  railway  in  Berlin  in  1879.  The  subsequent  growth  of 
electric  rails  and  tramways  in  this  country,  oa  the  Continent,  and  in 
tbe  United  States  and  Canada,  where  90  per  cent,  of  the  street  rail- 
ways are  worked  by  electromotive  power,  was  the  subject  of  an 
interesting  reference.  In  this  direction  he  pointed  out  tbe  special 
value  of  electric  traction  for  the  purpose  of  inter-commuoication  in 
cities,  mentioning  the  particular  instance  of  London,  who^e  worst 
deficiencies  in  this  respect  were  about  to  be  remedied  by  new 
underground  electric  railways  now  authorized  or  in  course  of  con- 
struction. By  the  application  of  electricity,  tbe  notorious  discom- 
forts of  the  London  Underground  would  doubtless  t>efore  loug  be- 
come a  mere  record.  Discussing  tbe  application  of  electricity  to 
main  lines  of  railway,  Mr.  Cottrell  was  of  opinion  that  the  applica- 
tion would  mean  a  different  class  of  electric  traction  to  that  now 
employed.  The  present  system  of  500  volts  continuous  current  had 
t«  be  limited  to  a  distance  within  12  miles  with  any  degree  of 
economy,  but  by  doubling  the  present  working  voltage  the  cost  of 
transmission  would  be  enormously  lightened.  A  1,000  volt  current 
would  not  be  impracticable  under  proper  conditions  as  to  safety. 
It  would  reduce  the  cost  of  conductors  to  one-fourth  the  present 
amount,  and  the  problem  would  be  enormously  simplified 
by  ooerating  roads  30  or  40  miles  in  length  from  a  single  power 
station,  while  these  stations,  if  placed  where  coal  and  water  were 
abundant  and  worked  by  latest  labor-saving  appliances,  would  re- 
duce the  cost  of  output  to  a  minimum,  and  enable  power  to  be 
economically  transmitted  at  high  voltage  to  transferring  sub- 
stations on  branch  lines  up  to  150  miles  away.  If  the  suggested 
speed  of  100  to  120  miles  an  hour  was  ever  to  be  attained,  it  would 
be  by  the  electric  locomotive.  There  was  practically  no  limit  to 
the  rotary  motion  of  an  electric  motor,  while,  unlike  the  steam 
locomotive  where  the  speed  was  increased  by  increasing  the  size  of 
the  driving  wheels,  and  thus  reducing  the  tractive  power,  the 
wheels  might  be  of  small  diameter,  which  reduced  tbe  wheel  base 
and  gave  the  highest  efficiency  of  tractive  power.  The  Heilman 
locomotive  made  a  great  stride  in  advancing  electric  traction,  since 
it  did  not  involve  the  use  of  power  stations.  This  locomotive  gen- 
erated its  own  electricity,  which  was.  conveyed  to  motors  fixed  on 
tbe  wheels.  The  whole  weight  of  jfie  locomotive  was  utilised  for 
tractive  purposes,  and  was  unlike  n^  steam  locomotive  in  this  re- 
spect, since  in  the  latter  only  a  small  part  of  tbe  weight  was  so 
made  use  of.  Another  advance  was  Tesla's  discovery  of  the  rotating 
magnetic  field  and  the  construction  of  a  motor  which  dispensed 
with  commutators  and  brushes,  always  a  source  of  trouble  and  ex- 
pense. These  improvements  pointed  to  others,  and  showed  that 
the  record  of  railway  development,  one  of  the  most  interesting 
chapters  of  practical  science,  was  far  from  closed. 


AND  RAILROAD  JOURNAL. 


348 


New  Publications. 


One  Thousand  Pointers  for  Machinists  and  Engineers.  By 
ByChas.  McShane.  Griffin  &  Winters,  Chicago.  326  pp.,  b^ 
inches  by  73^  inches. 

This  is  a  second  edition  of  a  book  of  the  "  practical"  type,  and  in- 
tended for  engineers,  firemen  and  mechanics.  There  is  one  fact 
which  has  always  been  puzzling.  Why  is  it  that  authors  of  this 
kind  of  literature  seem  to  think  that  the  omission  of  definite  and 
and  indefinite  articles,  and  other  minor  words,  makes  what  they 
write  appear  more  practical?  As  an  example  the  directions  which 
are  given  for  lining  up  guides  may  be  taken.  These  are  repre- 
sented in  the  following  extract,  with' the  omitted  words  in  italics 
and  parentheses. 

''Measure  «Ac)  diBtance  from  (/Ar|  top  of  (fAe)  cross-head  to  (?A»)  center 
of  KAel  cross-head.  Line  (^At»  cyliuder.  Set  Uhe)  top  Ruide  hrst  tat  the) 
right  distance  from  (the)  line,  use  a  square  on  {IhO  side  and  keep  (it)  per- 
fectly ceniral  wiih  Uhe)  line  and  level  with  Uhe)  frames.  Caliper  (<Ac) 
head  and  set  (the)  bottom  guides  [at  the)  Tigbt  distance  from  Uhe)  top 
(Tuide  and  perfectly  central  with  {the)  top  guide.  Slip  in  your  gib  and  line. 
(If)  up  close,  then  put  up  {the)  head." 

The  whole  book  is  written  in  this  kind  of  railroad  English, 
apparently  with  the  idea  that  it  gives  to  the  language  a  sort  of  air 
of  practicality.  To  paraphrase  the  language  attributed  to  Mr. 
Lincoln,  "  if  practical  men  like  this  sort  of  writing,  then  this  is  the 
kind  of  book  which  will  suit  them."  The  fact  is,  though,  that  the 
omission  of  the  minor  words  often  makes  the  writing  indefinite,  as 
for  example  when  the  author  says,  "  use  a  square  on  side  and  keep 
perfectly  central,"  it  is  not  apparent  what  is  to  be  kept  central. 
We  have  inserted  the  word  "  it"  on  the  assumption  that  he  means 
the  Sv.      re  should  be  kept  central,  but  that  is  not  certain. 

The  purpose  of  the  book,  the  author  says,  is  to  give  instruction  in 
the  "modern  methods  of  performing  work  in  the  various  branches 
of  our  trade,  locomotive  construction  being  the  special  feature." 
The  discussion  of  the  various  subjects  treated  is  a  kind  of  combined 
explanation  of  the  construction,  operation,  erection  and  repair  of 
the  different  parts  of  locomotives.  While  these  contain  a  great 
many  very  useful  directions  and  bints  to  practical  men,  the  general 
defect  of  the  treatment  of  the  subject  is  that  they  lack  compre-' 
hensiveness.  But  it  may  seem  to  be  invidious  to  find  fault  with  a 
plate  of  very  excellent  hash  by  saying  that  it  does  not  include  soup, 
fish,  a  roast,  an  entree  and  a  dessert.  Good  hash  is  excellent  and 
very  nourishing  food,  and  has  great  capacity  for  "  staying  by  you." 
Now,  metaphorically,  the  book  before  us  has  all  these  character- 
istics. It  is  full  of  useful  information  and  mental  nourishment,  and 
any  practical  or  theoretical  person  who  will  study  it  will  find  that 
the  information  it  contains  will  "  stay  by  him  "  as  long  as  life  lasts. 

It  begins  with  a  brief  history  of  the  locomotive  and  treats  of  the 
following  subjects:  Slide  valves,  link  motion,  steam  indicators,  lo- 
comotive-testing plant,  cylinders,  wheels  and  axles,  shoes  and 
wedges,  rods  and  brasses,  guides,  cross-heads,  etc  ,  steam  chests, 
pistons,  rods,  packings,  etc.,  exhaust  nozzles,  steam  pipes,  etc., 
lathe  work,  metric  system,  injectors  and  checks,  lubricators,  steam 
and  air  gages,  compressed  air.  locating  blows  and  pounds,  break- 
downs, accidents  with  compound  engines,  Lewis  valve  gear,  modern 
locomotives,  fast  runs,  air-brake  and  improved  tools. 

The  discussions  of  those  subjects  are  more  of  the  nature  of  prac- 
tical directions  how  to  do  what  requires  to  be  done  than  of  theo- 
retical elucidation  of  them.  The  section  relating  to  counterbalanc- 
ing may  be  taken  as  an  illustration.  In  explanation  of  the  theory 
of  it  it  is  said: 

"  Reason  will  teach  yon  that  there  is  no  such  thing  as  having  an  engine 
counterbalanced  perfectly  at  all  times,  for  the  smiple  reason  that  steam  is 
the  power,  and  if  balanced  perfectly  when  using  steam  it  will  not  be  perfect 
when  the  steam  is  shut  otf,  as  the  steam  carries  i he  piston-head,  cross- 
bead,  etc.  Tlie  object  is  to  balance  the  wheels  as  near  as  possible,  when 
rnnning,  and  overcome  a  part  of  the  strain  in  the  pin  when  shut  off.  But 
to  counterbalance  the  parts  approximately  correct,  so  that  excessive  strain 
will  not  be  imposed,  is  quite  possible;  care  must  be  exercised  to  avoid  too 
heavy  a  counterbalance,  as  it  would  give  an  excessive  rail  pressure." 

Now,  it  would  require  a  somewhat  full  dissertation  in  the  subject 
of  counterbalancing  to  show  the  inadequacy  of  the  explanation  of 
the  theory,  and  for  this  there  is  not  time  now  nor  room  here.  After 
the  explanation  quoted  full  and  specific  directions  etjre  given — ex- 
cepting that  most  of  the  definite  articles  are  omitted— for  arrang- 
ing, proportioning  and  putting  the  counterbalances  in  the  wheels 
of  a  locomotive.  Most  of  the  other  subjects  are  treated  in  a  similar 
way.  The  practical  shop  man  will  find  the  instructions  are  usually 
very  clear,  and  that  they  will  l»e  very  useful.  A  good  index  adds 
to  the  merits  of  the  book. 

A  Manual  of  Steam  Boilers,  their  Design,   Construction 
AND  Operation.     By  R.  H.  Thurston,  Dr.  Eng"g,  Director  of  Sib- 
ley College,  Cornell  University.    New  York:  John  Wiley  &  Sons. 
881  pp.    5?i  inches  by  9K  inches. 
There  are  books  which  are  calculated  to  produce  a  feeling  of  dis- 
may in  the  mind  of  a  reviewer  when  he  takes  them  up  to  summar- 


ize their  contents  and  estimate  their  merits  in  the  few  paragraphs 
which  can  usually  be  devoted  tof  them  in  a  notice  of  this  kind.  The 
book  before  us  is  one  of  this  kind.  Its  size,  the  wide  range  of  sub- 
jects treated,  the  distinguished  deputation  of  the  author  and  the 
extended  field  of  his  experience  a'l^d  knowledge,  from  which  he  has 
been  able  to  garner  its  contents,  inisline  a  reviewer  to  bold  his  opin- 
ion in  abeyance  rather  than  to  exprc^B-t^  with  much  confidence.  A 
review  of  such  a  book  in  the  time  and  spAce  which  is  available  must 
of  necessity  have  very  much  of  an  "impressionist"  character  and 
cannot  tie  an  adequate  analysis  of  its  contents,  and  mere  enumeration 
of  the  heads  of  the  chapters  will  indicate  how  impossible  it  would 
be  to  say  more  in  a  notice  of  thisfkind  tiian  merely  to  express  an 
opinion  of  the  scope  and  purpose ^(^f_tb$.t>ook.  Tne general  subjects 
of  the  different  chapters  are  as  follows :  History;  Materials;  Fuels 
and  Combustion;  Heat;  Thermodynamics;  Steam;  Design;  Acces- 
sories— setting  and  chimneys;  Construction;  Specifications;  Opera- 
tion and  Care;  Efficiencies;  Trials;  Explosions;  Appendix. 

The  first  observation  which  is  suggested  is  that  the  book  is  too 
big.  In  these  busy  times,  how  many  engineers  can  be  found  who 
have  the  time  to  wade  through  nearly  900  pages  unless  they  con- 
tain matter  of  pre-eminent  importance.  Instead  of  this  being  so  in 
the  present  instance,  in  many  places  the  writing  seems  to  be  un- 
necessarily prolix.    Take  as  an  example  the  following  paragraph: 

"  Safety  in  operation  is  one  of  the  most  eseenual  requirements  which 
the  designer,  constructor  and  sser  of  steam  t>oilers  must  be  prepared  to 
fulfill.  As  will  t>c  seen  later,  the  quantity  of  stored  heat-energy  in  the 
steam  boiler  is  usually  enormous,  and  this  energy  is  slured  under  such  con- 
ditions that,  if  set  free  by  Che  rupture  of  the  containing  vessel  widespread 
disaster  may  ensue." 

It  is  said  in  the  preface  that  the  book  is  intended  for  engineers 
and  a  text-book  in  schools  of  engineering.  Can  it  be  possible  that 
there  are  any  persons  in  either  of  these  two  classes  who  will  read 
such  observations  with  either  profit  or  interest?  Would  it  occur 
to  anyone  worthy  of  being  called  an  engineer  or  a  student  in  a 
school  of  engineering  to  think  that  "safety  in  operation"  u-as  not 
"one  of  the  most  essential  requirements"  in  boiler  construction? 
Can  it  l>e  that  any  person  in  either  of  those  two  classes  is  ignorant 
of  the  fact  that  "the  quantity  of  stored  heat-energy  in  the  steam- 
boiler  is  usually  enormous,"  or  that  it  "is  stored  under  such  condi- 
tions that  if  set  free  by  the  rupture  of  the  containing  vessel,  wide- 
spread disaster  may  ensue  "  ?  Or  again,  the  chapter  on  Materials 
opens  with  the  observation  that  "the  quality  of  the  materials  used 
in  the  construction  of  steam-boilers  must  obviously  be  very  care- 
fully considered  ''  (who  thinks  otherwise  i)  "Not  only  is  tiie  steant- 
boiler  expected  to  bear  great  strains  and  high  pressure,  but  the 
terrible  consequences  which  are  liable  to  follow  its  rupture  makes 
it  important  that  it  should  sustain  its  load  and  do  its  work  with 
the  most  absolue  safety.''  Who  doubts  it?  What  is  the  use  of 
loading  down  what  is  intended  to  be  "a  fairly  complete,  system- 
atic and  scientific,  yet  'practical'  manual  on  the  steam  boiler,  its 
design,  construction  and  operation,"  with  such  commonplace  re- 
marks ? 

Or  take  still  another  illustration.  On  page  42  it  is  said  :  "Prob- 
lems in  steam-boiler  design  and  construction  are  among  the  most 
interesting,  as  well  as  important,  which  arise  in  the  practice  of  the 
engineer.  These  problems  may  and  usually  do  take  many  dis- 
tinct forms."  Or,  again,  the  reader  is  told  that  "  the  general 
method  of  solution  of  problems  in  design  is  to  stuoy  the  case 
very  carefully  in  the  light  of  all  information  that  can  be  gained 
relating  to  the  special  conditions  affecting  it,  and  then  by  com- 
parison of  the  results  of  experience  with  various  boilers  under 
as  nearly  as  may  be  similar  conditions  determining  the  best  form 
for  the  case  in  hand."  All  this  is  very,  very  obviotis.  Why  should 
a  book  intended  for  full-grown  engineers  be  loaded  down  with 
such  trite  observations  1 

Some  fault  may  also  be  justly  found  with  many  of  the  engravings. 
Most  of  them  are  "process"  reproductions  from  other  engravings 
for  which  no  credit  is  given.  Some  of  these  on  pages  24,  25,30,  32, 
34,  36,  40,  148,  378,379,  392,  390,  406  and  419  are  wretchedly  bad.  The 
author  and  the  publisher  of  the  book  would  both  consider  it  very 
"  bad  form  "  to  appear  in  public  with  a  soiled  collar  or  shirt-bosom 
but  they  have  issued  tbis  publication  with  engravings  which  are 
smudged  to  an  extent  which  makes  them  not  only  unsightly  but 
incomprehensible.  A  collar  is  worn  only  for  a  day  or  an  evening, 
but  the  illustrations  of  a  book  like  this  are  to  be  presented  to  the 
public  through  a  whole  life-time  or  longer,  and  are  intended  to 
serve  a  much  more  important  purpose  than  any  luerely  persona 
habiliments  ever  do. 

In  announcing  that  his  book  "is  the  outcome  of  an  attempt  to 
meet  a'aemand  tor  a  fairly  complete,  systematic  and  scientific  y«t 
"practical' manual,"  an  author  assumes  the  responsibility  o^  his 
own  reputation.  In  the  present  instance  such  an  announcement 
may  fairly  lead  the  reader  to  expect  that  such  an  attempt  would 
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result  in  a  treatise  which  would  somewhat  comprehensively  sum- 
marize the  most  important  existing  knowiedge  relating  to  the  sub- 
ject, or,  in  other  words,  that  it  would  give  a  fair  presentafion  of 
the  "fitate  of  the  art"  of  boiler  making  up  to  date.  Judged  by  this 
standard  the  book  Is  disappointing,  and  is  not  what  the  reputation 
of  its  distinguished  author  would  lead  the  reader  to  expect.  The 
chapters  on  the  design  and  construction  are  neither  "  complete, 
systematic,  scientlQc,"  i: or  "practical,"  and,  considering  their  im- 
portance, the  treatment  of  these  subjects  is  entirely  inadequate 
for  a  treatise  such  as  the  one  before  us  purports  to  be. 

The  best  chapter,  perhaps,  is  that  on  boiler  trials,  and  even  In 
that  the  reader  must  feel  inclined  to  resent  being  told  that  In  mak- 
ing such  trials  "  the  engineer  conducting  the  experiments  is  ex- 
pected to  ascertain  all  the  facts  which  go  to  determine  the  perform- 
ance of  the  t>oiler,  and  to  state  them  with  accuracy,  conciseness 
and  completeness.  In  the  attempt  to  ascertain  these  facts  the 
engineer  meets  with  some  difBcultles,  and  finds  it  necessary  to 
exercise  the  utmost  care  and  skill."  Really  I  Some  of  the  Illustra- 
tions of  the  chapter  on  boiler  explosions  would  be  unworthy  of  an 
Illustrated  Sunday  sensational  daily  or  "  penny  dreadful."  What 
is  valuable  in  the  book  could  be]condensed  Into  a  half  or  a  third  of 
the  space,  and  in  that  form  wonld  be  auch  more  useful  than  it 
DOW  is.  Those  who  know  the  admirable  work  which  Professor 
Thurston  is  capable  of  and  has  done  must  feel  that  he  has  hardly 
done  himself — or  his  readers— justice  in  the  book  before  us. 


Trials  of  the  Pneumatic  Hachinery  on  the  U.  8.  Monitor 

'•Terror." 
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Washington,  D.  C. 

Spscial  Consdlar  Reports.  Money  and  Prices  in  Foreign  Coun- 
tries, being  a  series  of  reports  upon  the  currency  systems  of  vari- 
ous nations  in  their  relaton  to  prices  of  commodities  and  wages 
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Cost  of  Repairs  to  Electric  Street  Cars. 


In  an  article  on  "  Car  Trains  vs.  Dauble-Truck  Cars,"  the  Street 
Railvsay  Journal  makes  a  comparison  between  the  repair  expenses 
of  short  and  long  street  cars.  The  long  cars  are  mounted  on  two 
four-wheeled  trueks,and  have  bodies  26  feet  long  with  18 cross-seats, 
giving  a  seating  capacity  of  36  In  summer  and  34  iu  winter,  when 
the  stoves  are  In  use.  The  cars  weigh  23.500  pounds  each,  and  there 
are  44  of  them  In  the  service  from  wlbch  the  data  is  collected. 

The  short  cars  are  only  20  feet  long  over  the  body,  are  carried  on 
four  wheels  and  weigh  16,000  pounds.  They  seat  28  persons  In  sutt- 
mer  and  27  In  winter.  They  haul  trailers  whea  traffic  is  heavy, 
and  these 'rallers  weigh  5,000  pounds,  and  seat  from  19  to  33  per 
•ons. 

The  cost  of  repairs  to  these  cars  are  given  In  the  accompanying 
table.  The  motors  for  the  long  cars  are  G.  K*  800  and  for  the  short 
ears  W.  P.  50. 


Long  ear.  44 
Short  car.; 74 
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From  this  table  it  will  be  seen  that  the  total  repairs  to  a  long  car 
per  year  Is  9545.01,  and  for  the  short  car  the  figures  are  f  300.76. 
For  a  comparison  it  wonld  be  necessary  to  go  Into  many  other  items 
besides  repairs  (and  this  has  been  done  In  the  article  referred  to), 
but  to  oar  readers  the  Ipterestlng  point  is  that  the  expense  for  re- 
pairs should  be  aa  great  as  they  are  shown  to  be  in  the  table  we 
have  copied. 


The  monitor  Terror,  of  the  United  States  Navy,  is  a  vessel  that 
has  attracted  considerable  attention  from  naval  experts  because  of 
the  pneumatic  machinery  installed  on  board  of  her.  Compressed 
air  is  used  to  operate  the  gun  turrets,  elevate  and  depress  the  guns, 
hoist  the  ammunition,  take  the  recoil  of  the  guns  and  to  steer  the 
ship.  About  the  middle  of  last  month  the  vessel  left  her  anchorage 
ofTStaten  Island  and  steamed  out  to  sea  to  give  her  guns  and  the 
pneumatic  apparatus  a  full  trial.  From  the  account  of  the  first 
day's  trial,  as  it  appeared  in  the  New  York  Sun  of  Nov.  20,  we  take 
the  following: 

The  monitor  Terror,  of  the  United  States  navy,  did  to-day  what 
no  other  ship  in  the  United  States  navy  ever  did.  She  fired  solid 
shot  at  sea  from  her  four  10-inch  guns  In  one  volley.  All  the  guns 
went  off  aa  one  piece.  They  were  fired  by  electricity  from  the 
bridge.  Nearly  1,000  pounds  of  powder  was  burned  In  doing  It  and 
a  ton  of  metal  was  hurled  into  the  deep.  That  volloy  represented 
about  S600  worth  of  material  destroyed.  The  recoil  of  the  four 
guns  represented  no  less  than  50,000  foot-tons,  and  yet  the  Terror 
showed  scarcely  a  tremor  as  the  guns  plunged  back  from  the  dis- 
charge and  then  slid  into  their  places. 

Eight  years  ago  Secretary  Whitney  of  the  Navy  Department 
signed  a  contract  with  the  Pneumatic  6un  Carriage  and  Power 
Company,  of  Washington,  to  supply  a  pneumatic  system  of  steering 
and  of  operating  the  machinery  turrets  In  the  Terror.  No  vessel  in 
the  world  had  ever  made  use  of  a  pneumatic  system  in  steering  or 
in  operating  turrets,  and  Secretary  Whitney's  contract  was  a  good 
deal  of  an  experiment.  It  was  not  until  yesterday  and  to-day  that 
any  test  was  made  of  the  system.  The  Terror  is  still  the  only  vessel 
In  the  world  so  equipped,  and  upon  the  result  of  this  test  may  de- 
pend important  changes  in  handling  big 'guns  on  warships  and  in 
steering  all  kinds  of  large  vessels.  The  trial  was  not  fully  completed, 
but  so  far  as  it  went  It  was  a  complete  success  for  the  pneumatic 
system. 

It  Is  because  of  the  (act  that  the  Terror  may  mark  another  dis- 
tinct advance  in  naval  affairs  by  Americans  that  this  trial  trip  was 
of  unusual  significance.  On  April  15  last  the  vessel  went  into  com- 
misfiion.  She  went  out  cruising  (or  two  weeks  in  August  and  It 
was  found  that,  so  far  as  steering  went,  the  pneumatic  system, 
whether  operated  directly  by  wheels  or  by  levers  under  electric 
control,  was  successful.  It  was  also  found  that  in  turning  the  tor- 
rets,  elevating  or  depressing  the  guns,  hoisting  the  ammunition, 
loading  the  guns  and  receiving  the  terrific  recoil  after  their  dis- 
cherge,  the  system  was  effective  and  superior  to  the  use  of  steam 
or  hydraulic  power.  The  air-compressors  (made  by  the  Norwalk 
Iron  Works  Company)  get  up  a  working  pressure  In  from  two  to 
three  seconds.  There  is  no  reservoir  for  the  compressed  air 
except  the  large  8-inch  pipe  which  runs  through  the  ship. 
In  this  pipe  a  pressure  of  125  pounds  to  the  square  inch  is 
generated  In  45  seconds.  A  small  pipe  leads  some  of  this  air  to 
the  steering-room.  It  passes  into  cylinders  on  either  side  of  the 
rudderhead.  A  man  turns  a  wheel  in  the  chart-room,  turret  or 
steering  room  with  a  pressure  of  ;one  finger  and  from  one  of  these 
cylinders  a  big  piston  rod  emerges  and  pushes  the  rudderhead  as 
far  as  the  man  at  the  wheel  desires.  There  is  no  rattle  of  chains, 
DO  leakage  of  pipes,  no  overheated  room.  When  the  man  at  the 
wheel  wishes  to  throw  the  rudder  the  other  way  the  piston  from 
the  other  side  darts  out  and  the  rudder  goes  over.  A  small  lever  can 
be  attached  to  an  electric  motor  (controlling  the  air-valves)  and 
by  swinging  this  lever  back  and  forth  the  rudder  goes  over  as 
as  easily  as  If  a  massive  steam  engine  had  done  it  all. 

This  rudder  was  turned  to-day  from  hard-a-port  to  hard-a-star- 
ooard  in  the  short  time  of  six  seconds.  That  was  unheard-of 
speed.  Remarkable  time  was  also  made  in  turning  the  monster 
turrets.  All  the  air  was  exhausted  from  the  compressors  and  the 
machine  was  started.  In  less  than  three  seconds  a  turret  weighing 
more  than  250  tons  was  swinging  in  its  circle.  The  compressor 
generated  Its  full  force  of  135  pounds  pressure  in  the  short  time  of 
45  seconds.  There  was  no  vibration  to  be  felt  in  the  turret,  and  the 
monster  guns  showed  not  the  slightest  tremor  as  they  swung 
around.  The  turrets  were  turned  by  a  simple  turning  engine,  ^d 
the  men  who  worked  in  them  were  not  clad  In  oilskins,  as  in  most 
turrets,  but  swung  merrily  to  their  work  half  stripped.  A  test  was 
made  of  moving  both  turrets,  elevating  the  guns  and  swinging  the 
rudder  by  means  of  one  compressor.  In  S2  seconds  both  turrets 
were  completely  swung  around. 

The  speed  simply  astonished  all  the  naval  officers.    The  Trial 
Board  consisted  of  these  officers:  Capt.  P.  F.  Harrington,  of  the 
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Terror;  Naval  Constractor  F.  L.  Fernald  and  Chief  Engineer 
George  W.  Stivers,  with  Lieut.  Albert  Gleaves  as  recorder.  The 
time  allowance  for  swinging  the  helm  clear  over  was  16  seconds 
The  time  allowance  for  turning  the  turrets  was  also  beaten  by  as 
large  a  proportion  as  the  manoeuvers  with  the  helm. 

The  great  test  of  the  day  was  the  volley  firing  from  the  10-inch 
guns.  This,  too,  was  to  be  a  time  test.  Five  volleys  were  to  be  fired 
from  them  at  intervals  of  not  less  than  three  minutes.  The  guns 
were  to  be  loaded  completely,  without  any  previous  preparation  of 
ammunition.  The  crew  had  practically  no  drill  in  the  work.  It 
was  found  that  the  first  gun  in  the  after  turret  was  loaded  in  1 
minute  and  37  seconds.  The  first  gun  in  the  forward  turret  was 
loaded  in  1  minute  and  46  seconds.  The  second  gun  in  the  after 
turret  was  ready  for  firing  in  2  minutes  and  9  seconds,  and  the  sec- 
ond gun  in  the  forward  turret  was  ready  23  seconds  later.  Thus  all 
four  guns  were  loaded  inside  of  2  minutes  and  31  seconds.  As  soon 
as  the  guns  were  ready  the  signal  to  fire  was  given  by  a  member  of 
the  Trial  Board.  Navigating  Officer  Curtis  stooped  over  his  electric 
battery,  turned  a  handle  swiftly,  and  at  once  the  ship  shook  under 
the  mighty  reverberation  of  the  four  guns. 

As  we  go  to  press  word  comes  that  the  vessel's  tests  at  sea  have 
been  completed  and  are  eminently  satisfactory. 


Arbitration  Coxnniittee  Decision*. 


In  addition  to  the  four]  items  already  passed  upon  by  the  Arbi- 
tration Committee  for  the  guidance  of  roads  during  the  year,  and 
reported  by  us  last  month,  the  following  subjects  were  brought 
to  its  attention  at  itslmeeting  held  Nov.  6, 1896,  by  correspondence 
from  the  members  of  the  Association,  and  were  considered  worthy 
of  a  ruling  in  accordance  with  the  instructions  from  the  Associa 
tion  that  the  committee  should  make  a  ruling  on  questions  arising 
and  not  settled  by  the  rules,  which  ruling  should  stand  as  a  part  of 
the  rules  for  the  year  : 

E.  When  airbrake  hose  is  missing  it  Is  evidence  of  unfair  usage, 
and  the  cost  of  replacement  is  chargeable  to  the  party  having  pos- 
session of  the  car. 

F.  There  seems  to  be  some  misunderstanding  also  in  regard  to 
Section  49  of  Rule  3.  Section  15  and  16  of  Rule  4  and  Section  5  of 
Rule  5.  The  Arbitration  Committee  rules  that  a  proper  under- 
standing is  as  follows  : 

It  is  the  intent  of  the  rules  that  a  repair  card  shoule  be  used  in 
all  cases  when  repairs  are  made,  whether  such  repairs  are  made 
right  or  wrong,  or  whether  they  care  to  be  charged  to  the  car 
owner  or  not. 


THE  MOST  ADVANTAOEOnS  DIMENSIONS  FOB 
LOCOMOTIVE  EXHAUST  PIPES  AND 

r   .;•„.:.<;;     SMOKESTACKS.* 


BY  INSPECTOR  TROSKE. 
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(Continued  from  page  313.) 


This  increase  of  the  co-efficients  is  graphically  shown  in  Fig.  75. 
The  abscissas  of  both  diagrams  give  the  grate  areas  in  square  feet, 
while  the  ordinates  give  the  values  of  the  corresponding  sectional 
co-efficients.  The  co-efflcients  were  calculated  and  the  diagrams 
drawn  to  express  an  average  for  large  and  small  grate  areas  and 
for  different  locomotives  with  varying  ratios.  It  has  been  found 
that  the  ordinates  of  the  connecting  line  for  both  forms  of  stack  lie 
in  a  straight  line,  from  which  it  follows  : 

With  an  increasing  grate  area  the  sectional  co-efficient  increases 
in  an  arithmetical  ratio. 

Referring  to  the  throwing  of  sparks,  it  may  he  remarked  that  I 
found  this  to  be  no  greater  with  the  experimental  stack  as  applied 
to  the  four-coupled  Erfurt  locomotive  than  in  the  case  of  the  four- 
coupled  express  uassenger  compound  locomotive.  We  can  thus 
apply  a  spark  arrester  with  this  stack  with  the  same  certainty  of 
safety  that  we  feel  in  connection  with  the  compound  locomotive. 

The  two  lines  of  the  diagram  in  Fig.  75  are  not  parallel  to  each 
other,  but  that  of  the  cylmdrical  stack  rises  more  abruptly  than 
the  other,  and  this  in  such  a  ratio  that  for  the  same  abscissas  the 
value  of  its  ordinates  is  about  one  and  a  half  times  as  much  as  that 
of  the  conical  stack.    Thus  we  obtain  for  the  same  ratio 

*  Paper  read  before  the  German  Society  of  Mrchanical  Enpineers,  and 
published  in  Olaserx  Annalen  fvr  Oetccrbe  und  Bavu-esen. 

In  America  it  Is  well  known  that  a  considerably  hiKber  vacaum  <■  ased 
than  in  Germany.  According  to  an  article  by  Herr  von  Borncs.  published 
in  the  Annalen  fiir  Oetrerbe  und  Bautcersen  in  1-92.  paee  22.S,  this  vacuum 
freqaently  amounts  to  as  much  as  from  12  inches  to  1594  incbrs  of  water. 
This  unavoidably  causes  a  large  quantity  of  sparks  to  be  carri<d  through 
the  tut>es  and  is  the  reason  for  the  application  of  the  large  aniokebox:  (or, 
to  this  way,  the  particles  of  coal  that  are  carried  through  the  tubes  can  t>e 
eolleeted  in  the  frcnt  end  and  the  ample  space  provided  enables  this  to  l>e 
done  wiihoat  quickly  clogging  the  lower  tubes  and  thus  interfering  with 
the  steaMiDs  oapaoit;  of  the  boUec. 


7%e  section  of  a  cylindrical  stcu:k  is  13<  time*  a*  large  at  that 
of  the  waist  of  an  equivalent  conical  stack  with  a  flare  of\. 

Or  the  diameter  of  the  cylindrical  stack  is  equal  to   V1.5  =«  1.2247 
times  the  waist  diameter  of  a  conical  stack  with  a  fiare  of  ' 

In  consequence  of  the  changeability  of  the  co-efficienta  it  is  evi 
dent  that  an  accurate  calculation  can  only  be  made  by  basing  it 
upon  the  sectional  area  of  the  tubes. 

The  value  of  the  co-efilcients  can,  to  be  sura,  be  taken  from  the 
lines  of  the  diagram  given  in  Fig.  75,  but,  in  order  to  give  an  exact 


<m-      -r-T-          ^TT 

-       __                    -^-      -T- 

T1 

w^ 

1 

t              ±     -        -     ol 

±j'+Tl 

AM 

U 

=f1 

5              -^            - 

--      -             T--I- 

-«: 

»»^ 

-   LVr    1 

1 

1 

t      ±__      j-=-^^ 

1 

4- 

-kfc^     -^---^- 

.1 

u 

,^  "Tl .      ^ 

_ 

^ 

»»} 

|M-p                              -          - 

n^                                                  1 

1 

, 

( 

"^                        1    .            t        1 

,, 

1      1      1 

1 

X 

a» 1 ^-- 

'X. 

u 

_ 



1 

±i- 

"■ 

1      ' 

I    

...J 

D.V 

I 

_ 

1 

,Ji 

-r- 

cj*-l — 1 1 -p- 

7 

w 

Md 

u 

-1— I 

— ^ 

«« 

£  "^ 

] 

aj)§ 

•» 

—  Xs^^rki , , 

-H 

^ 

-h 

- 

|"::i:::::=E- 

::::  +  ::::  :_  : 

: 

-1- 

— 

-i 

"A 

ftl?    t    1    j h- 

- 

~X^ 

-H 

tut 

"    "'  _ .  It 

__, 

1 

in 

S     t     «     •     «     ^     < 

•,     «     V      •     >      9     $ 

»    s    S    s    8:    5    < 
*    5     >s    »    *    ?    » 

s 
s 

5 
< 

? 

1 

^U 

reading  of  the  same.  Table  XXVTII.  ie  appended.  It  gives  the 
value  of  this  co-efficient  for  15  different  limits  of  grate  area  within 
the  limits  of  9.68  square  feet  and  25.39  square  ft.  In  it  f*.  cyl.  =  the 
sectional  area  of  the  cylindrical  stack, /«.  con.  =  the  sectional  area 
of  the  conical  stock,  contracted  on  a  fiare  of  i  at  the  waist. 

-=■•■'-■'•    '    i-''-'^-^-       TABLE  XXVHL       :-''•"'    '- ^-  i'/'":^ 


Orate  area. 

S«ctiOBal  coeffloieDt  <P  of 

Square  feet 

/•ooa. 

ftVl 

9.68  to  10.22 

.3350 

.MtSO 

10.76  to  11.30 

.3875 

.50625 

11.84  to  12.38 

.SIM 

.51000 

12.92  to  13.46 

-S49ft 

.61J75 

'     t      .('. 

14.00  to  14.54 

JU^- 

.6irso 

-■».-' 

15.07  to  15.61 

'  ^ts% 

.52115 

V        16.15  to  16.69 

-4Br     -      ' 

.52500 

• 

.-.           17.23  to  17.T7 

.:.    dpilk  .^- 

.52878 

I8.S0  to  18.84 

."-■  -i^^B'  ■    - ' 

.53240 

19.38  to  19.92 

' ' '  ''iim^  - 

.S3«U 

■  ;••:      20.J5  to  20.99 

'  "'  - 4IK'' 

.54O0* 

r'..       21.53  to  22.07 

'i^HF'  - ' 

.54375 

',       22.61  to  23. 15 

'  ijflK  •- 

.54750 

.   •       23  68  to  24.22 

"  r^i^HP 

.sius 

"-        24.76  to  25  30 

-       .-Wft       ■ 

.55500 

If /r  indicates  the  sectional  area  of  the  tubes  in  square  feet,  the 
sectional  area  of  the  stack  in  square  feet  will  be  represented  by 
I.  fs  =  (p  fr 

The  diameter  S  of  the  nozele  opening  can  be  obtained  from  the 
sectional  area  of  the  tubes  by  means  of  the  formula 

I  la.  fb=  ^fr  =  0.04  fr  :  •     ; . 

when/h  indicates  the  sectional  area  of  the  nozzle. 

A  simpler  method  still  leads  one  to  the  same  result,  if  we  calcn- 
late  it  directly  from  the  diameter  of  the  stack. 

The  equation  referred  to  becomes  ..    •.■-•=:;-■.-    .:■'' 

lib.  S  =  }id         :'     V-  /    • '  -- 

in  which  d  represents  the  diameter  of  the  waist  of  stack  having  a 
flare  of  J. 

The  nozzle  distance  x  is  calculated  as  we  have  indicated  in  section 
III.,  by  the  formula: 

a;  =  (1>^  to  lJi)d 
for  which  we  take  the  smaller  value  '..■■" 

III.  X  =  l>^d 

This  gives,  empirically,  a  satisfactory  position. 

Since  it  is  possible  to  take  x  as  equal  to  IJ^d,  the  value  obtained 
from  III.  can,  in  cases  of  necessity,  be  increased  a  few  inches  in 
round  numbers. 

How  great,  now,  should  we  make  the  total  height  B  f 

In  sect  ion  III.  it  was  roughly  shown  from  the  experiments  with 
the  experimental  apparatus  that  a  satisfactory  construction  can  be 
obtained  by  making  H  from  4}^  to  5  times  the  diameter  of  the  waist 
of  the  stack:  'he  nozzle  distance  x  would  then  become  13^d. 

In  section  V.  we  saw  that  it  is  well  when  i7is  given  to  make  the 
value  of  I  and  x  as  follows  : 

l  =  (Q.6toO.T)H     '..    "■■'■' 
X  =  (0.4  to  oj)ja:   ■ 
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From  this  we  may  take  as  approximately  the  areraffe  values  as 
follows : 


IV. 


(  l^O.efSdH^HH 


^ 


From  III.  we  now  have 

X  =  \^d,  which  gives  \%d  =  }iH,  or 

V.  H^id^AHd. 

The  total  heiRht  II  of  the  stack  is  thus  made  dependent  upon  the 
diameter  d  of  the  waist.  But  it  can,  nevertheless,  be  increased  a 
few  inches  witliout  any  hesitation. 

Fig.  76  shows  the  necessary  division  of  the  total  height  of  //  into 
the  nozzle  distance  X  and  the  slack  length  I  in  accordance  with 
what  has  Just  been  said. 

If  we  bear  in  mind  the  foregoing  comparisons  for  the  principal 
dimensions  of  the  conical  stack  having  a  ttare  of  one-sixth  and 
using  the  diameter  of  the  waist  rf  a.s  the  unit  of  measurement  we 
will  have  I  ■--  Sd,  and  the  upper  diameterof  the  stack  ^  IHd,  which 
thus  becomes  the  same  as  the  nozzle  distance  x. 

The  ratios  existing  between  the  several  dimensions  of  a  locomo- 
tive stack  are  thus  shown  to  be  of  the  very  simplest  nature,  as  still 
further  shown  by  Fig.  77.* 

The.se  ratios  have  been  proven  to  be  accurate  and  available  for 
use  not  only  on  ordinary  locomotives,  as  demonstrated  in  numer- 
ous cases,  but  on  the  whole  range  of  express,  passenger  and  freight 
locomotives,  as  welt  as  upon  switching  engines.  For  compound 
locomotives,  on  the  other  hand,  a  further  change  is  required,  as  an 
applieation  to  them  has  demonstrated.  In  consequence  of  their 
having  only  two  exhausts  for  each  revolution  of  the  crank,  the 
stack,  in  order  to  pro<luce  the  same  effect  upon  the  Hre,  must 
either  be  somewhat  smaller  or  somewhat  longer  than  in  the  eom- 
paritive  dimensions  given  above,  provided  it  is  not  thought  best  to 
modify  the  calculation  of  the  increased  total  height  by  the  use  of  a 
wider  bridge.  Kxperiments  made  on  four  coupled  compound  ex- 
press pissenger  locomotives  built  at  Krfurt  ana  Hanover  and  six 
coupled  compound  freight  locomotives  gave  a  satisfactory 
wor<£iDg  of  the  smokestack,  if  the  total  height  was  equal  to  live 
times  the  diameter  of  the  waist;  that  is.  when  Vall  =  5d,  and, 
likewise,  when  /  -=  ^id.  The  above  ratio  of  stack  could  then  be 
taken  as  in  the  ordinary  locomotive. 

The  foregoing  rules  are  for  conical  stacks  that  have  a  flare  of  one- 
sixth  over  their  whole  length.  If  we  wish  to  use  a  stack  having 
another  inclination,  it  is  necessary,  as  we  have  already  shown  in 
connection  with  Fig.  74,  to  make  a  corresponding  adjustment  of 
the  diameter  of  the  waist  as  calculated  in  table  XX  VIII.  for  the 
new  flare.  This  must  be  positive  for  a  flare  less  than  J  (as  ^K,  in. 
etc.,  for  example),  and  negative  for  such  as  are  greater  than  i  (as  J- 
V  etc.,  far  example).     It   is  merely  stipulated   that,  according  to 


Ijd 


X/'/td 


'   it 


Fig.  73.  the  average  cross-sectional  area  located  at  a  distance  of  J< 
above  the  waist  should  remain  the  same.  The  length  of /.may,  how 
ever,  change  with  the  diameter  d,  according  to  the  following  ob- 
servations : 

According  to  Fig.  78,  let  the  upper  diamett-r,  at  a  distance  l^  from 
the  waist,  be  represented  by  D-.let  6  l>e  the  average  diameter,  and 
H  one-half  of  the  ditTerenee  between  the  tardiest  and  the  smallest 
diameters,  hence  we  have  for  a  stack  with  a  flare  of  i  : 

/>  =  rf  U  n 
IJ  =  d  +  4  s  and 

i»  =24«  ■   . 

The  average  diameter  is  ^' 

which  gives 

VI.  a ^IrJl  (<*  ~  **)• 

•  With  regard  to  the  construction  of  locomoiivesmokpKtacks  the  recom- 
niendnd  prHCliceofx—  %fi  should  be  espfcially  refi-rrod  to  Spclion  V?/. 
It  will  be  remembered  that  it  was  there  shown  that  the  lower  third  of  iho 
total  beiKht  of  the  stack  is  nithnur  any  marked  influence  on  the  Rclion  uf 
the  draft,  provided  that  the  jet  of  steam  with  its  entrained  accompari- 
ment  of  the  products  of  combustion  find  a  free  entrance.  The  latter  state- 
ment tallies  with  the  relative  width  of  stacks  that  were  laid  down  In 
Table  XXVIII.  It  is.  therefore,  from  this  fact  thai  a  particular  shape  at 
this  point  is  a  matter  of  no  nioni<!nl ;  that  the  so  ca.led  "foot"  of  'he  stack 
has  been  developed.  It  will  evon  he  fo\iiid  that  (he  stack  can  be  length- 
ened downward  H  certain  amount,  thus  lenKlhenlni;  I  and  shortenini; -'', 
and  also  at  the  same  time  contractinn  the  new  diaTiclerof  the  waist 
without  in  any  way  materially  injurina;  the  efficiency  of  the  action  of  tne 
stack.  For  this  reason  It  is  my  opinion  that  mnny  of  the  special  bases  and 
stacks  that  have  been  cast  for  individual  locomotives  have  been  a  waste 
of  lime,  money  and  trouble.  They  arc  only  suitabla  where  the  distance 
from  the  nozzle  to  the  top  of  the  smoke-bux  is  greater  than  IHrf,  or  where 
the  shell  of  the  stack-pipe  projects  through  the  olatini;  and  comes  down 
into  the  smoke-box. 


Hence,  as  the  cross  section  of  a  cylindrical  stack  is  equal  to  ly, 
times  that  of  the  corresponding  conical  stack  having  a  flare  of  J,  we 
also  have 

rf  =  1-2247  d 
whence  we  obtain  from  VI.  a  I     '•    -    ^.- ■•..-  •       ■;  : 

VI.  6  i'  =  2.6964  rf  =  00  2.7  rf.  :      -   ' .    .'- 

By  this  equation  we  obtain  from  V.  the  resulting  ratio  of  -,  "^    '■■  ^  • 

d=lH,  O.-..;  ?   ■   ^:-'"-^^ 

whence  we  obtain  from  i'  the  simple  equation 

l^  =2.1  X  iH 


or 
VI.  c 


Zi  =  0.6  H. 


Whence  the  simple  length  of  stack  /  (see  Fig.  70)  is,  according  to 
12,  eoual  to  0.666 — H,  so  that  it  happens  that  for  the  change  in 
the  Hare  of  the  stack,  the  corresponding  length  I'  is  about  ^^  H 
shorter  than  liefore.  Therefore  if  we  wish  to  keep  the  length  I 
constant  it  will  be  necessary  to  enlarge  the  stack. 

In  the  summary  given  at  the  conclusion  of  this  paper,  the  dif- 
ferences between  the  diameters  of  the  cylindrical  and  equivalent 
conical  stacks  having  a  flare  of  ),  is  given  in  a  separate  column: 
which  was  averaged  from  a  .series  of  experiments  with  an  indi- 
cated stack,  and  calculated.*  If  this  diflerence  be  multiplied  by  12 
in  accordance  with  VI.  a  we  will  have  I'. 

If  the  diameterof  the  cylindrical  stack  Is  not  calculated,  2' will 
either  be  fixed  according. to  VI  b  or,  simpler  still,  according  to  VI.  c. 
In  compound  locomotives  I'  will  likewise  be  as  large  as  in  ordinary 
locomotives.  If  H  be  assumed  then  l  will  t>e  eoual  to  U.54  //,  ac- 
cording to  the  first  and  larger  values  of  i/(  =  5  «). 

As  soon  as  t'  is  determined,  then  the   necessary    enlargement  of 
the  waist  of  a  stack  having  a  flare  of  i  can  be  calculated.    An  ex-  . 
ample  may  make  this  clearer. 

Let  us  take,  for  instance,  a  locomotive  having  a  grate  area  of 
24.74  square  feet,  the  sectional  area  of  the  cubes  being  3.12  square 
feet.  According  to  equation  I  and  table  XXVII,  a  conical  stack 
havingaflare  of;  will  have  asectional  area  at  the  waist,  fs  —  .37 
X  3.12—1.15  square  feet,   which  gives  d  ■=  14.57  inches  and  .ff  = 


*  Example  1.  The  eiaht-coupled  cougolidation  compound  freiRht  locomo-- 
live  of  the  Frust-ian  Slate  Kailwav  required,  according  to  the  conclusion 
given  tn  the  general  review  in  Section  XII.,  and  with  a  slack  having  a 
flare  of  i,  a  diameter  of  waist  of  16.11  inches,  with  the  total  height  H  =  b  X 
16.14  =  80.7  inches;  I  =  3ii  x  16.14  =  56.49  inches,  and  the  nozzle  distance  x 
=  IH  X  16.U  =  21.21  incr  es.  The  nozzle  diameter  thus  becomes  H  x  16.14 
=  5.71  inches.  If  we  make  the  flare  of  the  stack  ^  instead  of  ^  the  diam- 
eter of  the  waist  must  be  made  16.14  -f  1.81  =17.95  inches,  whence  2',  ac- 
cording to  equation  VI.6  is  equal  to  2.7  X  16.14  =  43..'i8  inches. 

Owing  to  the  high  position  of  the  boiler  on  this  locomotive  it  waf  impos- 
sible to  get  a  total  height  of  stack  of  80.7  inches.  In  fact  it  could  only  t>a 
made  about  53.lt  inches.  The  calculated  stack  had, therefore, to  be  shortened 
about  27.56  Inches,  which  means  ihat  the  length  I  was  56.59  —  27.56  =  29.05 
inches.  According  to  HIate  IV.,  under  IV.  it  appears  that  a  funnel-shaped 
stack,  4  feet  9.68  inches  long,  when  shortened  27.56  inches,  shows  a  diminu- 
tion of  the  vacuum  of  about  .87  inches  of  water,  the  abscissas  being  21.21  +■ 
17.52  =  41.73  inches  and  the  nozzle  diameter  5.32  inches.  The  shortened 
stack  must  then  be  given  such  an  increase  of  flare  that  this  lowering  of  the 
vacuum  will  be  compensated.  According  to  the  said  HIate  IV.,  we  find 
that  this  contraction  will  amount  to  nt>ont  1.97  inches;  for  the  stack  with 
a  flare  of  one-twelfth,  with  a  diameter  of  15.75  inches,  when  shortened  27.56 
inches,  shows  a  vacuum  of  3.7  inches  at  an  abscissa  of  3  feet  5.73  inches, 
which  with  a  stnck  of  the  same  length,  but  having  a  diameter  of  13.78 
inches,  shows  a  vacuum  of  4.69  inches,  both  nozzles  having  a  diameter  of 
5.32  inches  (a  mean  between  5.51  iccbea  and  5.12  inches),  or  a  difference  of 
•  99  inches.  The  diameter  of  the  waist,  which  was  17.95  inches,  thus  be- 
comes in  ibe  new  stack  of  one-twelftb  flare  only  about  17.95  —  1.97  =  15.98 
inches,  with  a  leng;  h  f  =  28.94  inches  and  a  nozzle  distance  x  =  24.21  inches. 
The  eigh-coupled  consolidated  locomotive  in  question  worked  satisfac- 
torily wiih  a  waist  diameter  of  \^.7i  inches;  a  length  I  =  28. .55  inches  and 
a  noz/.le  distance  x  —  24.02  inches,  while  the  nozzle  diameter  if*  5.12  inches. 

Kx<iniple  vn.  The  eighi-wheeled,  four-coupled  compound  express  loco- 
motive of  the  Prussian  >ltilc  Hallway  permits  the  use  of  a  total  height  of 
Slack  //uf  about  5  feet  4.96  inches,  provided  the  nozzle  is  not  placed  below 
the  upper  row  of  tubes.  According  to  the  statement  already  made,  i  he 
stack  having  a  flare  of  t  must  have  a  waist  of  11.53  inches  in  diameter:  H 
would  Ihen  be  equal  to5  x  14.53  =■  72.65  inche  in  round  numbers:  I  =  51.18 
inches  and  j-  =  1^  x  11.53  =  21.78  inchts  in  round  numbers,  and  the  nozzle 
diameter  must  be  1.86  inches.  The  calculated  length  of  stack  thus  becomes 
7.87  inches  shorter,  that  is  to  say  /  will  bo  equal  lo  43.31  inches.  According 
to  I'late  IV.  under  IV.,  the  length  of  a  funnel  shaped  stack  with  a  Hare 
of  I'l  is  4  feet  9.68  inches. with  a  nozzle  diameterof  4.74  inches  and  adianieier 
itself  of  15.75  inches,  producine  a  vacuum  of  4.U9  inches,  which  drops  lo  3.94 
inches,  with  a  stack  length  of  4  feet  .S.18  inches,  and  to  3.66  inches,  with  a 
length  of  3  feet  7.31  inches.  Shortening  the  stack  7.87  inches  also  lowers 
the  vacuum  from  3.91  inches  to  3.66  iocbes,  or  .28 inch.  This  slight  fall  can 
best  be  met  by  the  application  of  the  bridge. 

According  to  Hate  VI.  under  D,  with  an  abscissa  of  21.65  +  17.52  =  39.17  . 
Inches,  the  vacuum  of  a  funnel-shaped  stack  4  feet  9.68  inches  long,  wil  h 
a  flare  of  ,',  and  a  diameter  of  15.75  is  increased  about  .37  inch  by  cutting 
down  the  stack  15  75  inches  at  the  top,  if,  at  the  same  time,  instead  of  a 
nozze  4.74  inches  In  diameter  one  with  a  bridge  .63  inch  wide  and  5.12 
inches  in  diameter  is  used.  Hul  since,  in  this  case,  compensation  must  be 
made  for  only  .27  inch,  a  somewhat  narrower  bridge  can  be  used.  This 
locomolive,  with  a  slack  hitviag  a  flare  of  ,'i,  a  diameter  of  16.11  inches 
(having  )>een  substituted  for  one  with  a  flare  of  i  and  a  diameterof  14.53 
inches)  with  /  =  43.31  inches  j-  =  21.65  inches  and  a  nozzle  5.12  inches  in 
diameter  provided  with  a  bridge,  generated  sutSeient  steam  for  its  work 
and  yet  threw  less  sparks  than  the  old  and  smaller  stack  had  done. 

''.  The  same  good  results  were  also  obtained  with  a  stuck  .59inch  smaller, 
while  the  other  dimensions  were  kept  the  same  as  in  the  slack  of  16.14 
inches  diameter  just  mentioned.  According  to  the  plates,  the  vacuum  was 
incroAsed  about  .27  inch  by  this  contraction  of  .,^9  inch.  If  a  bridge  .35  inch 
wide  is  used  the  diameter  of  the  nozzle  can  be  incre  sed  to5.2S  inches. 

r.  Hy  dropping  the  nozzle  down  t>eliiw  the  top  row  of  tubes,  the  calcu- 
lated total  height. //  6  feel  U.81  inch,  of  stack  can  be  obtained.  ()n  an 
eight-  vhceled,  four-coupled  compound  express  locomotive,  the  Are  was 
worked  in  a  satisfactory  manner,  with  a  cylindrical  stack  having  a  diam- 
eter of  17.72  inches,  a  length  of  stack  proper  of  4  feet  2  inches,  a  nozzle  dis- 
tance of  22.84  inches  and  a  nuzzle  diameter  of  5.12  inches  provided  with  a 
bridge  .31  inch  wide,  and  this  too  when  the  engine  was  severely  crowded- 
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4X  X  14.57  =  65.66  inches,  =  5  feet,  5 .66  inches,  {'  will  then  be  equal 
to  2.7  X  14.57  or  0.6  X  65.66  =-39.4inche9  (1.  ID.). 

V  '■■■■■  ..-.  •  .rr<'<  J    . 

whence.  =    19.7  inches.  (500  mm.).  '"    ''     '  -   •'',•'-■•■'    •■''^ 

In  a  height  of  19.7  inches  the  contraction  at  the  bottom  is  the 
same  as  the  widening  at  the  top. 


In  stacks  with  i  flire  we  have 


19.7 

6    ~ 
19.7  ^ 

8* 
19.7 

10 
19J 

12 


3-28  inches. 


2.48 


=  1.97 


1.61 


Etc. 

Again  the  stack  with  a  flare  of  i  has  a  smaller   waist  than  the— 

Stack  with  a  flare  of  i  by  3.28  —  2.46  ^    .82  inch. 
. -.  "  "  "         ,'o  "  3.38  — 1.97  =  1.31  inches.   ■■  .     '-'•■ 

,',  '•  3.28  —  1.64=1.64     " 

Thus  the  adjustments  2  s  for  the  diameter  of  the  waist  calculated 
in  accordance  with  Table  XXIII.  are  established. 

By  maintaininc;  a  greater  diameter  of  stack  at  the  waist,  the 
nozzle  distance,  as  calculated  according  to  equation  III.,  remains 
unchanged  as  well  as  the  total  height  //,  toeether  with  the  nozzle 
diameter  that  was  calculated  according  to  II.  h.  Now,  if  our  stack 
having  a  flare  of  J  is  replaced  bj  one  with  a  flare  of  j^.  the  diame- 
ter of  the  latter  would  then  be,  in  round  numbers,  i4.!>7  +  1.61  — 
16.18  inches.  It  would  have  a  total  height  of  If  =  14.57  x  4.5  =- 
65,57  inches,  ?=  ^  x  65.57  =  43.78  inches,  and  the  nozzle  distance 
X  ^  ^  X  65.57  =  21.88  inches,  while  tBe  diameter  of  the  nozzle  itself 
would  be  3h  x  14..57  =  4.86  inches. 

If  we  make  an  application  of  these  dimensions  to  a  compound  lo- 
comotive having  the  same  grate  area  and  sectional  area  through 
tubes,  H  and  t  will  be  increased  by  about  ,V  fi,  so  that  H  =  72.84 
inches  and  I  —  .50.98  inches.  All  of  the  other  dimensions,  as  well  as 
the  converted  length  I',  will  l>e  the  same  as  in  the  ordinary  loco- 
motive. 

From  the  foregoing  discussion  of  the  change  in  the  flare  of  the 
stack  it  is  evident  that  advantage  should  be  taken  of  its  peculiari- 
ties if  the  dimensions  of  different  stacks  are  to  be  so  adjusted  as  to 
make  a  comparison  of  their  action  with  each  other.  To  do  this 
they  must  be  changed  to  the  ssme  flare:  furthermore,  it  is  also 
necessary  to  hear  in  mind  the  difTerent  nozzle  distances,  that  these 
may  also  be  made  the  same  for  the  purpose  of  a  calculation,  and 
whether  the  stack  itself  has  actually  been  lengthened  or  shortened. 
Then  a  fresh  comparison  of  the  stacks  with  reference  to  their  di- 
ameters and  lengths  becomes  possible. 

In  tliis  wav  it  is  often  found  that  on  locomotives  with  ratios 
already  established  the  stack  is  too  small  for  a  large  nozzle  opening, 
and  on  the  other  hand  the  staclc  is  too  large  for  the  small  opening. 
According  to  the  deductions  obtained  from  sections  III.  to  V.,  the 
same  vacuum  can  be  produced  with  both  arrangements.  Accord- 
ing to  the  statement  made  in  V.  c  the  latter  arrangement  (the  large 
stack)  is  usually  the  one  to  be  preferred,  especially,  and  this  must 
be  distinctly  emphasized— there  should  never  be  too  great  a  con- 
traction of  the  nozzle  opening  (the  calculation  being  correct)  lest 
there  be  a  corresponding  oack  pressure  put  upon  the  steam  piston, 
as  a  result,  as  was  clearly  shown  by  the  Templekof  experiments. 
This  inter  relationship  existing  between  the  stack  and  the  nozzle 
must  be  kept  constantly  before  the  eye  in  the  determination  of  the 
dimensions  to  be  given  to  these  parts.  No  accurate  rule  for  the  in- 
fluence and  action  of  the  draft  upon  the  fire  is  renderedjpossible  by 
the  knowledge  of  the  dimensions  of  only  one  of  these  parts. 

The  stack  arul  the  nozzle  must,  rather,  always  be  e-xainined 
together. 

According  to  the  deductions  obtained  from  Section  XL,  it  is  seen 
to  be  purely  a  matter  of  taste  as  to  what  shape  of  stack  shall  be 
used,  whether  cylindrical  or  conical,  especially  as  the  cost  scarcely 
enters  into  the  question. 

When  it  so  happens  that  the  height  available  in  the  construction 
is  not  as  much  as  that  demanded  by  equations  V  and  Va.  then  the 
shortened  stack  must  be  made  correspondingly  smaller.  '  The  lines 
of  the  diagrams  in  Plates  III.  and  I\'.  show  this  without  any  further 
rule.  If  the  stack  is  made  a  few  inches  longer  than  the  established 
length,  as  in  the  case  of  a  tank  locomotive,  for  example,  where  it 
was  done  for  the  sake  of  avoiding  a  smoke  annoyance  to  the  men : 
then,  if  the  action  of  the  draft  is  to  be  kept  the  same,  it  must  be 
made  larger  in  diameter  according  to  Table  XXVIII.  The  Plates 
mentioned  also  give  the  necessary  data. 

It  must  l>e  remembered  just  here  that  the  value  of  the  vacuums 
given  in  these  tables  must  be  understood  to  be  only  approximations 
forgeneral  application.  They  were  obtained  on  the  experimental 
apparatus  under  the  conditions  existing  on  a  oassenger  locomotive, 
and  therefore  coincide  in  the  flrst  line  with  that  of  those  locomo- 
tives of  similar  conditions  and  sizes.  But  the  latter  ones  are  only 
definite  for  the  first  position  of  the  air  openings  ,'  still,  as  the  draft 
ratios  of  all  locomotives  are  very  much  alike,  the  results  obtained 
by  these  experiments  can  be  adapted  to  a  general  application  and 
the  plates  admit  of  being  transferred  to  locomotives  of  a  difi°erent 
kind. 

For  the  purpose  of  making  an  average  of  the  conditions  prevail- 
ing in  practice,  locomotive  experiments  were  Instituted,  using  both 
pure  Silesian  coal  and  a  half  and-half  mixture  of  this  and  of  West- 
phalian  coal.  When  a  stack  designed  in  accordance  with  the  fore- 
going rules  failed  to  make  steam  enough  on  account  of  the  fuel 
used,  the  draft  could  be  readily  adjusted  and  made  sufflcient  by 
the  application  of  a  bridge  to  the  nozzle. 

Still,  it  is  not  alone  the  kind  of  fuel  that  influences  the  draft  in  a 
way  that  the  formula  cannot  be  applied  in  a  deUnite  manner,  but 
particularly  that  wide  variety  of  arrangement  that  prevails  in  the 
designs  of  locomotive  boilers  and  their  appurtenances,  sucbias 


similar  grate  areas  and  sectional  areas  through  the  tubes.  Greater 
length  of  flues  and  closer  meshes  in  the  spark  arresters  may  like- 
wise diminish  the  draft  ar!d  necessitate  a  variation  from  the  calcu- 
lated dimen>ions.  The  simplest  way  of  meeting  this  difficulty  is, 
as  we  have  already  demonstrated,  by  the  application  of  a  bridge  to 
the  exhaust  nozzle.  Suppose,  for  example,  that  the  draft  is  too 
weak,  it  can  readily  be  strengthened  by  the  application  of  a  bridge 
of  a  suitable  width,  while  the  diatneter  of  the  nozzle  is  also  in- 
creased. Suppose  it  is  too  strong,  it  is,  on  the  other  hand,  merely 
necessary  to  bore  out  the  nozzle  to  a  larger  diameter,  or,  in  case  a 
bridge  is  already  there,  it  can  be  made  narrower  or  a  smaller  one 
substituted  in  its  place.  By  this  means,  especially  on  the  trial  of  a 
new  type  of  locomotive,  we  can  advantageously  make  the  change 
if  we  desire  to  test  the  steam-generating  qualities.  Likewise,  it 
may  be  desirable  to  furnish  the  driver  with  a  few  bridges  of  different 
widths  and  depths  that  vary  from  each  other  by  from  .05  to  .10 
inches,  with  instructions  to  try  them  one  after  another  until  the 
best  possible  draft  on  the  fire  is  obtained. 

In  most  cases  a  bridge  from  .20  inch  to  .27  inch  in  width  and 
from  .16  inch  to  .20  inch  in  height  will  suffice  for  increasing  the 
draft  a  suitable  amount,  so  that  in  general  the  nozzle  may  be  made 
a  few  hundredths  of  an  inch  larger  in  diameter  than  that  called 
for  by  the  calculations.  It  was  also  shown  by  the  experiments 
mentioned  above  that  no  marked  increase  in  the  back-pressure  on 
the  pistons  is  to  be  feared  as  the  result  of  the  application  of  so 
small  a  bridge.  But  if  it  is  desired  to  make  a  considerable  in- 
crease in  the  strength  of  the  draft  it  becomes  necessary  to  adopt  a 
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wider  bridge,  say  from  .30  inch  to  .47  inch,  and  at  tHe  same  time 
increase  the  diameter  of  the  nozzle' from  .20  inch  to  .39  inch,  by 
which  means  the  steam  jet  will  be  given  a  sharper  divergence  and 
thus  fill  the  stack  more  quickly.  An  example  of  this  is  furnished 
by  the  case  of  an  eight  wheeled,  four-coupled  Erfurt  locomotive, 
the  diameter  of  whose  nozzle  was  calculated  at  3.02 
inches,  but  which  was  actually  mad^  5.12  inches,  and  a  bridge 
.31  inch  applied.  In  consequence  of  this,  with  a  conical  experi- 
mental stack  14.96  inches  in  diameter  at  the  waist  and  a  flare  of  \ 
(the  length  being  like  that  given  in  the  annexed  review  at  the  con- 
clusion of  this  article),  the  calculated  nozzle  distance  could  be 
decreased  from  22.44  inches  to  8.5  inches.  In  the  same  way  on  a 
locomotive  of  similar  construction,  a  cylindrical  stack,  having  a 
diameter  of  18.70  inches,  was  taken  instead  of  the  calculated  size  of 
18.31  inches,  since  the  same  nozzle  (5.02  inches  in  diameter)  was  en- 
larged to  5.19  inches,  and  a  bridge  43  inches  wide  applied.  In  both 
cases  the  consumption  of  fuel  and  the  generation  of  steam  was 
satisfactory. 

With  the  cylindrical  stack  the  nozzle  opening  was  placed  so  low 
that  it  was  almost  flush  with  the  top  row  of  tubes,  so  that  the 
proper  constructional  height  H  was  obtained.  It  is  well  known 
that  this  low  location  of  the  nozzle  has  had  many  applications  on 
the  large  English  locomotives,  among  others  on  the  so-called  single- 
driver  engines  of  the  Great  Northern  Railway,  which,  with  drivers 
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8feet,  2>^  inchen  in  diameter,  haul  the  fast  express  trains  from 
London  to  the  North  ;  and  also  on  the  Webb  three-cylinder  com- 
pound locomotives  of  the  London  and  North  Western  Railway. 
The  use  of  the  bridge  is  to  be  recommended  in  a  iteneral  way  in 
all  cases  where  it  is  desired  to  increase  the  draft  in  accordance 
with  Sections  VII.  and  IX.,  and  thus  it  becomes  necessary,  under 
these  conditions,  to  enlarcce  the  nozzle  or  the  stack,  or  shorten  the 
noule  position  and  with  it  the  total  height//  of  the  stack.  As  al- 
ready emphasized  in  section  VII.,  it  is  not  always  possible  to  ar- 
range to  (cet  the  full  heieht  of  stack /f,  especially  in  locomotives 
where  the  boiler  is  very  high,  so  tha*^,  in  compound  locomotives  for 
example,  the  values  ranges  from  4'^rf  to  M. 

The  making  and  application  of  the  bridge  must,  of  all  things,  not 
be  left  solely  in  the  hands  of  the  locomotive  engineer,  since  they 
are  apt  to  use  forms  and  dimensions  that  are  wholly  unsuited  for 
practical  working,  as  experience  has  shown.  There  are  in  the 
possession  of  the  principal  workshops  at  Tempelhof  a  lar^e  num- 
oer  of  such  false  bridges  of  somewhat  odd  shapes,  which  not  only 
utterly  failed  to  accomplish  their  purpose,  but  by  their  great  con- 
traction of  the  nozxie  actually  had  a  detrimental  effect  upon  the 
eonsumption  of  coal  and  were,  therefore,  removed  from  the  locomo- 
tives. 

For  the  nozzle  positions  obtained  from  equation  III.  the  form  of 
bridge  illustrated  in  Figs.  79  and  80  is  recommended.  The  greatest 
width  of  bridge  in  this  case  lies  flush  with  the  top  of  the  nozzle.  In 
the  arrangement  illustrated  in  Fig.  79  the  nozzle  hood  is  held  by 
two  .27-inch  tap  bolts  which  serve  to  hold  the  bridge  in  position.  In 
the  same  way  copper  hoods  may  be  made  of  this  convenient  form, 
which  may  be  used  for  the  purpose  of  raising  the  nozzle  opening 
above  that  of  the  original  cast-iron  hood.  In  the  form  of  bridge 
shown  in  Fig.  80  there  must  still  he  a  small  cutting  away  of  the 
nozzle  edges  at  two  places.  Both  bridges  can  be  quickly  put  in  po- 
sition and  also  easily  removed. 

Sipce  observations  with  th  '  app<iratus  have  shown  that  a  vacuum 
in  the  steam  cone  exists  direci'lv  over  the  bridge  for  its  whole 
length,  it  is  not  necessary  that  the  upper  surface  should  be  flat,  as 
shown  in  Figs.  79  and  80.  But  it  can  rather  be  made  crowning,  as 
shown  in  Fig.  81,  by  cutting  the  bridge  out  of  round  iron,  or  three- 
cornered  by  using  square  iron,  or  of  any  other  convenient  form,  pro- 
vided only  that  the  lower  portion  lies  flush  with  the  top  of  the 
nozzle  and  is  wedge-shapt-d. 

The  customary  treatment  at  the  Tempelehof  shops  is  to  de- 
termine the  relative  ratios  of  the  stack  and  blast  nozzle  of  each  in- 
coming locomotive.  On  the  basis  of  these  investigations  several 
faulty  contractions  of  the  nozzle  and  unsuitable  forms  of  bridges 
have  been  set  aside  and  likewise,  in  some  cases,  stacks  that  have 
been  too  small  have  been  replaced  by  larger  ones  that  were  more 
suitable.  It  is,  therefore,  self-evident  that  special  value  should  be 
placed  upon  a  careful  adjustment  of  the  ratios  of  stack  and  nozz'e, 
since,  as  we  know,  a  slignt  variation  of  one  or  the  other  may  result 
in  a  oiarked  weakening  of  the  action  of  the  draft. 

In  all  of  the  cases  cited  up  to  this  time,  there  is  an  economical  ad- 
vantage presented  that  is  entirely  independi  nt  of  the  decrease  in 
the  throwing  of  sparks  and  the  consequent  Isssening  of  the  dangers 
of  fire. 

It  must  be  admitted  that  in  many  ways  the  suitable  dimensions 
of  stack  measurements  are  still  undervalued.  These  are  quite  neces- 
sary in  order  to  come  to  a  correct  conclusion  regarding  a  locomotive 


and  should  therefore  always  be  used.      But  it  must  not  be  thought 
that  the  diagrams  can  never  fail  in  the  slightest  particular. 

In  conclusion  the  method  of  calculating  stacks  and  nossles  may 
be  briefly  summarized  as  follows: 

o.  Conical  Stacks. 

We  ascertain  the  smallest  diameter,  d.  of  a  stack  of  }  flare  from 
Table  XXVIIL,  according  to  the  size  of  the  grate  area  and  the 
sectional  area  through  the  tubes,  taking  for  the  ordinary  locomcH 
live  I£  =  4K  d.  then  }i  //gives  the  nozzle  distance  x  (-  IH  «)  »"»« 
J^ //the  stack  length  n=  3d).  ,r        ej     ^      ii^^i 

For  compound  locomottveg  we  will  have  //  ==  od ,  x  =  lX<»i 
I  =  3>i  d.  The  nozzle  diameter  will  usually  \teS  =}id,or  when  a 
bridge  of  from  .20  inches  to  .39  inches  is  used,  5r  =  X  d  -t-  (.12  men 
to  an  inch!.  <The  most  effective  width  of  bridge  for  a  noM'o 
d'ameter  6  must  be  ascertained  practically.) 


As  we  change  the   flare  of  the  stack  from  | 


to  some  other  — 

n 

(  1,  ,\,  etc.),  a  larger  waist  must  be  used.  For  this  purpose  we  may 
make  d  about  :]  ^  ."■-;•  • 

B  n  2 \        n/ 

wider,  and  at  the  same  time,  the  diameter  of  the  stack  D  lying  at 
the  distance  it  above  the  waist  must  be  made  correspondiuglv 
smaller  (see  Fig.  78),  whenc  ■  f  //0.6  //  for  simple  locomotives  and 
P  //  0.54  //'  for  compound  locomotives.  Suppose  we  adopt,  as  is 
perfectly  practicable,  ,'j  for  the  flare  of  the  stack,  then  the  increase 

in  the  diameter  of  the  waist  becomes  w  II  -  for  both  kinds  of  loco- 

motives,  or  in  terms  of    //  tr   //  --„  for  simple   locomotives    and 

40 

tf // j^-  for  compound  locomotives.        '/.  •••    -J  '   A... -,'-'. 

44.4  •-.*'. 

All  other  ratios  remain  unchanged  under  these  conditions. 

6.  Cylindrical  Slacks. 
We   may  calculate   the   diameter   either  from  Table  XXVI II.  or 
from  the  pr.-viously  calculated   diameter  of  the  waist  of  au  equiva- 
lent conical  stack  m  i<Uh  of  fl  ire  of  «. 
In  the  latter  ca^e  we  will  have 

d  cy  I.  =  1.2217  d  cou.  •• ", '    ■,.■,...• 

The  nozzle  diameter 

<5  =  ».  6^   d  cyl.  =  K  d  con  ;  "  ^ 

further  for  simple  locomotives. 

//  =  3.674  d  cyl.  =  4>i  d  coo.  \  :  - 

•    '         f  =  3.450  d  cyl.  =  3  d  con.     ]  ' '_  ■      ' 
X  =  1.225  d  cyl.  =  l)i  d  con, 
for  compound  locomotives  we  will  have 

//  =  4.080  d  cyl.  =*hd  con. 
Z  =  2.855  d  cyl.  -=  3}<  d  con.  \ 
X  =.  1J235  d  cyl.  =  IX  d  con. 


TABLK  XXIX. 


Construction  of  Locomotive  (single  expansion). 


*4  Coupled,  t-wheeled  passenger 

•4  "  t  "        expre<8 

t*4  "  8  "  "      wltb  boffis  truck  (Rrfart) 

H  "  I  ••  (Hanover! 

t*«  "  •  "        freiaht  

«  ••  8  ••  •' 

8  "  8  "  " . 

8  •*         10  •'  •' 

4  "  8  "  double  freight  with  boKie  drivers. 

4  "  4  "         for  brsnchas    

••  "  6  "         task  for  branches  

i  "  8  •'  *'      •'    mainlines 

i  "  6  "         tank,  paaa.,  for  main   liaes 

4  *•  8  ••  " 

6  •'  8  ••  "     formainliae 

*4  **  8  "         passenger  (old  type)    

••  ••  6  ••         frelKbt       (  '•       ••     » 

•  ••  8  "  (Bsw  ••     ) , 

*4  «  "        task.  nass..  (old  type)..  

•4  "  4  "  "       (old  type) 
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iq.  ft. 
2.80 

22.28 

1.6S 

24.78 

S.29 

14.44 

S.ll 

16.47 

3.17 

24.78 

3.77 

24.23 

3.80 

21.78 

3.83 

20.88 

3  73 

15.61 

2.91 

14.00 

1  89 

IS.fiS 

1.41 

17.19 

2.57 

17  19 

2.50 

1817 

2.n 

19.88 

2.78 

1S.61 

2.95 

16.6Z 

3.38 

13.40 

l.l« 

10.81 

1. 56 

Stack  diameter. 


a 

6 


inches. 
13.67 
13.27 
14.92 
14.51 
11.29 
18.02 
15.. « 
16.16 
15  69 
13  62 
10  95 
12.40 
12.87 
12. 7S 
13.35 
IS  4» 
1S.7S 
14.84 
ll.TS 
9.80 


a 


inches. 
16.65 
16.36 
18.29 
17.80 
17.52 
19.63 
19.06 
19.80 
19  23 
16.65 
13.41 
15.20 
15.79 
15.59 
16.34 
16.54 
16.79 
18.19 
11.37 
12.05 


b 

O 

* 

a 

S 

as 

<a     H 

S.    5 

9 

H 

M 

■ 

n 

O 

o 

Z 

SC 

inches. 

iDChSS. 

4.53 

30.39 

4.41 

19.92 

4.96 

22.40 

4  86 

21.81 

4.78 

21.46 

5.35 

24.02 

5.19 

83.35 

539 

24.25 

5.21 

23.54 

4.53 

80.43 

3  46 

16.42 

4  IS 

18.62 

4  29 

19.29 

4.25 

19.10 

4  45 

20  04 

4.49 

30.24 

4..57 

20.55 

4.96 

23  28 

3.911 

17.60 

3.27 

14.76 

J3 


inches. 
40.79 
39.84 
44.81 
43.6-1 
42  91 
48.03 
46.70 
48.50 
47.09 
40.87 
32.83 
37.34 
38  58 
38  19 
40  06 
40.47 
41.10 
44.57 
35.30 
39.53 


O 

H 


inctps. 
61.19 
59  77 
67.  <1 
65.43 
61.37 
72  05 
70  04 
72  76 
70.47 
61.30 
49  25 
55.  H7 
57  88 
57  29 
60.11 
60-71 
8!  .66 
86  85 
5!  79 
44  89 


e-cc 

5-1 
11^ 


Sou 


ineb^6 
3  118 
8.99 

3  29 

S.>3 
3.81 
3  51 
"3  64 
3  54 
303 
8.46 
2.80 
19! 
1  87 
2.99 
3.06 
3  09 
3  W 
1  64 
1.25 


e  • 

oo 

•o 


Inch"*. 
36.81    . 
35  »7 
4-.S8 
39  37 
3.S68 
43.2S 
42  06 
43.78 
tt44  . 
36.81 
19  SS 

s  s 

31  15 

3.S  98 

r<6  so 

37.01 
4<  16 
31  65 
K  61 


KKMARK9. 

1.  The  change  of  the  stack  with  a  flare  of  J  fcr  one  of  a  lighter  flare,  hut  larger  waist  follows  from  the  rales  given  in  Section  XII.    ' ,  ■ :;.  ,-..^  ';.  „  •  .  • 

2.  Such  a  change  may  be  an  equivalent 

3.  The  total  height  of  the  stack  as  well  as  l^e  nozzle  distance  can  be  obtained  within  a  few  fractions  of  an  inch.  .     .     n      t. 

4.  Ib  com  ponnd  loeomotives  the  length  land  the  total  height  //  is  about  one-half  the  diameter  of  the  stack  (the  flare  being  i  greater),  all  other 
dbBODSions  remaining  nnchanged.  . 

5.  The  locomotives  in  the  table  marked  (•)  and  (t)  indicate  i  h.it  the  ezperimertal  stacks  of  the  dimensions  idven  were  tested  in  strvice.  ana  this  was 
dons,  with  the  eiception  of  the  fonr-oonpled  siz-nhcelsd  express  locomotives,  both  with  the  oonical  and  oylludrloal  forms.  The  simple  engines  are 
marked  (*)  and  the  compound  (t). 


■•»■.;■ 


AND  RAILROAD  JOURNAL. 
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The  Situation  in  China  and  Japan. 


(WBITTEN  FOB  THE  AMERICAN  ENQINEEK.) 


It  is  to  the  interest  of  American  manufacturers  of  railroad  ma- 
terial, cars,  etc.,  that  they  should  understand  the  changes  in 
China  effected  by  the  late  war  in  Japan.  Before  the  peace  of 
Shimonoseki,  the  Chinese  mandarins  violently  opposed  the  intro- 
duction of  any  innovation,  threatening  to  do  away  with  their  in- 
fluence anil  perquisites.  But  since  peace  was  restored,  two 
powerful  influences  have  been  at  work  among  them.  First  comes 
the  hatred  inspired  by  the  success  of  the  despised  Wo-Jin,  or  pig- 
mies, as  they  contemptuously  name  the  Japanese;  and  second  the 
fear  of  dismemberment  unless  China  acquires  the  means  of  con- 
solidating her  strength.  Besides  these  impulses  working  inter- 
nally, the  Japanese  have  been  instrumental  in  removiug  the  bar- 
rier which  kept  the  interior  of  China  closed  to  foreign  enterpriie. 
This  fact  is  so  important  that  some  space  may  be  devoted  to  an 
explanation. 

When  peace  negotiations  between  Li  Hung  Chang  and  Marquis 
Iio  were  in  progress  in  Shimonoseki,  the  Japanese  Prime  Minister 
feared  that  England  would  object  to  the  cession  of  the  Liao  Tung 
Peninsula.  To  propitiate  this  power,  Ito  insisted  upon  the  inser- 
tion of  the  following  three  clauses  : 

1.  The  opening  of  several  new  ports.  .'  ' 

2.  The  right  of  Japanese  subjects  to  manufacture  in  the  open 
ports  of  China;  and 

8.  The  abolition  of  the  li-kin  duty.  ^.   .-':-■' 

As  to  the  first  clause,  this  was  simply  establishing  so  many  new 
markets  for  foreign  products;  but  as  these  purts  are  situated  in 
the  poorer  districts  of  China,  the  advantage  to  foreigners  was  not 
great.  Another  thing,  howevtr,  was  the  second  clause.  The 
right  of  manufacturing  had  been  reserved  to  the  mandarins,  but 
by  the  '"favored-nation"  clause  of  China's  treaties  with  other  na- 
tions, no  privilege  whatever  can  be  granted  to  any  nation  which 
is  not  shared  by  all  alike.  This  clause,  then,  threw  China  open 
to  foreign  manufacturers,  and  many  were  not  flow  to  avail  them- 
selves of  cheap  wages,  cheaper  coal  and  transportation. 

But  the  most  important  of  all  clauses  was  the  abolition  of  the 
li-kin  duty.    The  import  duty  in  China  is  almost  uniformly  5  per 
cent,  ad  valorem,  and  is  immutable,  being  regulated  by  treaty, 
while  China  neither  demands  nor  is  likely  to  obtain  tariff  auton- 
omy within  our  lifetime.     But  the  mandarins  have  appropriated 
to  themselves  the  right  to  collect  a  toll  on  all  merchandise  passing 
through  their  territory.    The  rivers  are  the  great  arteries  of 
trade,  but  these  magistratures  are  very  close  together,  so  thai  the 
■;  ■'  frequency  of  this  toll  acted  in  reality  as  a  prohibitory  tariff.     Its 
abolition  has  therefore  opened  China  to  foreign  manufactures. 
Up  to  the  close  of  the  war  the  only  railroads  existing  in  China 
'    were  from  Tientsin  to  Shanhai  Kwao,^25  miles,  and  jrom  Tientsin 
-  ■■   to  the  Kai  Ping  coal-fields  owned  and  operated  by  Li  Hung 
.'.'  Chang.      This  last-named  road  is  67  miles  long.     Both  roads 
are  the    property    of    the  wealthy  viceroy,    but    are  wretch- 
.  edly  equipped  and  managed.      Li   Hung  Chang's  great   rival 
'..  in  power  was  and  is  to-day  Chang    Chih  Tung,   who,   while 
'!  •  Btill  in  Peking,  advocated  the  construction  of  railroads,  but  with 
.    Chinese  capital  and  under  China  control.    Through  Li  Hung 
■'.  Chang's  influence  he  was  appointed  viceroy  of  the  two  Kiangs' 
wealthy  provinces  about    the    Yang-tse  River,  and  of  which 
.':    Nanking  is  the  capital.    Here  he  was  told  to  carry  out  his  proj- 
I  •>  ects,  and  he  proceeded  to  do  so  in  a  characteristic  Chinese  way. 
He  decided  first  to  intrust  the  building  of  railroad  shops  to  a 
nationality  not  powerful  enough  to  make  its  influence  felt,  and 
his  choice  fell  upon  Belgium.     He  engaged  as  chief  engineer  Mr. 
Paul  de  Hees,  who  had  constructed  many  of  the  railroads  in  Turkey, 
and  astaff  of  engineersof  the  same  nationality  and  located  the  shops 
at  Hankow,  400  miles  up  the  Yang-tse.    The  work  was,  however, 
taken  up  and  carried  on  in  a  most  desultory  and  unsatisfactory 
manner  until  after  the  close  of  the  war.    Surveys  have  been 
made  for  the  line  between  Nanking  and   Peking,  a  distance  of 
1,407  miles,  and  the  work  is  now  going  on  with  more  energy. 

Mr.  de  Hees  is  a  great  admirer  of  American  railroads  and    rail- 
road material.    He  has  viaited.thia  country,  and  is  determined  to 


closely  follow  the  system  in  use  here.  A  Belgian  firm  in  Shang- 
hai, Messrs  van  der  Stegen  &  Company,  are  the  financial  agents. 
Here,  then,  would  appear  to  be  an  opportunity  that  should  not 
be  neglected.  :'■    .!-.';■ -^ 

For  energy  and  commeRiial  enterprise  in  that  part  of  the  world 
the  Baldwin  Locomotive  Works,  of  Philadelphia.  Pa.,  deserve 
great  conimpndation.  After  the  World's  Fair  they  despatched 
Capt.  W.  H.  Crawford  to  Japan,  and  he  succeeded,  after  a  severe 
trial  on  the  steep  Goteraba  grade,  in  the  Hakone  Mountain*,  in 
convincing  the  Japanese  of  the  superiority  of  the  American  over 
the  British  engine.  Sincp  that  time  he  has  sold  to  the  Japanese 
government  and  various  private  railroad  companies  over  120  loco- 
motives, besides  a  number  to  the  Russian-Siberian  Railroad  in 
Vladivostok.  The  same  company  has  recently  obtained  an  order 
from  the  Chinese  government. 

This  action  on  the  part  of  the  Baldwin  Locomotive  Works  proves 
conclusively  that  in  China  and  Japan  we  can  compete  with  any 
nation  in  Europe.  In  fact,  we  have  the  advantage  in  the  time 
necessary  to  fill  orders,  and  in  cheap  transportation.  There  are  at 
present  six  steamship  companies,  with  an  aggregate  of  30 
steamers  plying  between  the  Pacific  Coast  and  China,  calling  at 
Japanese  ports.  Besides  these  there  are  the  Perry  and  Barber 
lines  running  from  New  York  through  the  Suez  Canal  to  Yoko- 
hama and  calling  at  Chinese  ports.  The  freight  via  these  lines 
ranges  between  $5  and  $6  per  ton. 


The  Society  of  Mechanical  Engineers. 


The  programme  of  the  December  meeting  of  the  American  Society 
of  Mechanical  Rattineers  shows  that  at  the  opening  session,  Tues- 
day, Dec.  1,  John  Fritz  will  read  the  president's  address  on  the 
"Progress  in  the  Manufacture  of  Iron  and  Steel  in  America  and  the 
Re'ations  of  the  Engineer  to  It."  On  Wednesday  morninK  these 
papers  are  to  be  presented:  "An  Historical  and  Technical  Sketch  of 
the  origin  of  the  Bessemer  Process."  by  Sir  Henry  Bessemer;  "An- 
cient Pompeian  Boilers,"  by  Wm.  T.  Bonner;  "The  Moment  of 
Kesistance,"  by  C.  V.  Kerr;  "Work  Done  Daily  by  a  Refrigerating 
Plant  and  Its  Cost,"  by  Francis  H.  Boyer;  "Promise  and  Potency  of 
nigh  Pressiure  Steam,"  by  R.  H.  Thurston.  The  afternoon  session 
will  be  devoted  to  addresses  in  memory  of  J.  F.  HoUoway. 

Thursday  morning  will  be  devoted  to  the  following  papers:  "Ex* 
perimental  Investigation  of  the  Catting  of  Bevel  Gears  with  Rotary 
Cutters,"  bv  F.  R.  Jones  and  A.  L.  Goddard;  "The  Calibration  of  a 
Worthington  Water  Meter,"  by  J.  A.  Laird;  '-Contraction  and  De- 
flection of  Iron  Castings,"  by  Francis  Schuman;  "A  300- foot  Gantry 
Crane,"  by  John  W.  Seaver;  "  Washing  of  Bituminous  Coal  by  the 
LuhriK  Process,"  by  J.  V.  Schaefer;  "Friction  H.-P.  in  Factories," 
by  C.  H.  Benjamin.  In  the  afternoon  these  papers  will  be  pre- 
seuted:  "Some  Special  Forms  of  Mechanical  Computers,"  by 
Frederick  A.  Halsey;  "Rustless  Coatings  for  Iron  and  Steel."  by 
M.  P.  Wood;  "A  Method  of  Shop  Accounting  to  Determine  Cost," 
by  H.  M.  Lane;  "Tests  of  Fireproafiag  Material,"  by  H.  de  B. 
Parsons. 

Friday's  session  will  be  occupied  with  the  following  papers:  "The 
Efficiency  of  the  Boiler  Grate."  by  W.  W.  Christie;  "Efficiency  of 
Boiler  Heating  Surface,"  by  R.  S,  Hale;  "Paper  Friction  Wheels," 
by  W.  F.  M.  Goss;  "Steam  Engine  Governors,"  by  Frank  H.  Ball; 
"Metric  vs.  the  Duodecimal  System,"  by  Geo.  W.  Colles,  Jr.; 
"Alunainum  Bronze  Seamless  Tubing,"  by  Leonard  Waldo,  and 
"The  Photographing  of  Machinery,"  by  Leonard  Waldo. 


Association   of  Bailway   Superintendents    of  Bridges  and 

Buildings. 

At  the  annual  meeting  of  this  Society  at  Chicago  in  October,  the 
following  officers  were  elected:  . 

President,  James  Stannard,  Wabash.  •        •■,"-.  • 

First  Vice-President,  Walter  G.  Berg,  Lehigh  Valley. 

Second  Vice-President,  Joseph  H.  Cummin,  Long  Island.        i'"[? 

Third  Vice-President,  Aaron  S.  Markley,  Chicago  &  Eastern 
Illinois. 

Fourth  Vice-President,  R.  M.  Peck,  Missouri-Pacifle.  -..v    ... 

Secretary,  S.  F.  Patterson,  Boston  and  Maine.  -  V— • '  '"•■-■• 

Treasurer,  N.  W.  Thompson,  Pittsburgh,  Fort  Wayne  &  Chicago. 

The  following  subjects  wereselected  for  committee  reports  to  be 
presented  at  Denver  next  year: 

1.  Methods  of  Heating  Buildings  where  Three  or  More  Stoves  are 
now  Used. 
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2.  The  most  Suitable  Material  for  Roofs  of  Buildingq  of  all  Kinds. 

3.  Round-house  Construction,  Including  Smoke-Jacks  and  Ven- 
.   tilatora. 

4.  Care  of  Iron  Bridges  after  Erection. 

•       5.  How  to  Determine  Size  and  Capacity  for  Waterways. 

0.  Protection  of  Railroad  nuildings  and  other  Structures  from 
Fire. 

7.  Designs  for  Ice  Houses. 

8.  Best  End  Construction  for  Trestles  Adjoining  Embankments. 

9.  Bridge  Warnings  for  I^ow  Overhead  Structures. 

.    10.  Stockyards  and  Stocksheds,  Including  all  Details  of  Construc- 
tion. 
11.  Floor  System  on  Bridges,  Including  Skew  Bridges. 


Trade  Catalogues. 


[Tn  1891  the  Master  Cnr-Builder»'  Association,  for  convenience  in  the 
flllnir  nnd  preservation  of  uamphletR,  catalogues,  gpeciflcations,  etc., 
adopted  a  number  nf  standard  »zo8.  These  are  Kiven  here  in  order  that 
the  «ize  of  the  publications  of  this  Itind,  which  are  noticed  under  this 
bead,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desinable  that  all  trade  cataloKUos  published  phould  con- 
form to  the  standard  sizes  adopted  by  the  .Master  ("ar-Huilders' Associiition, 
and  therefore  in  noiicinv  cataloKuus  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 


The  Goubkrt  Watkr  Tube  Fekd  Watkr  Hkater.  The  Goubert 
Manufacturing  Company,  New  York.  48  pages.  6  by  9  inches. 
(Standard  size.) 

In  March,  1895,  we  noticed  and  criticised  a  catalogue  which  was 
issued  by  the  above  company  about  that  time.  The  burden  of  the 
eriticism  was  that  the  commendation  of  the  heater  came  first  and 
the  explanation  of  its  construction  afterward,  and  that  the  lattar 
was  inadequate  for  a  full  understanding  of  the  apparatus.  We 
have  now  receivrd  a  new  catalogue  issued  by  the  same  company 
which  is  a  model  of  its  kind.  It  begins  with  an  admirably  clear  de- 
Bcription  of  "What  a  Feed  Water  is."  Then  the  distinction  between 
"open"  and  "closed"  or  "pressure  heaters"  is  explained,  and  the 
objections  to  the  former  pointed  out.  The  construction  of  the  Goubert 
heater  is  then  fully  described  and  illustrated  by  sectional  views,  so 
that  the  wayfaring  man  and  hiscoadjutant  may  readily  understand 
it.  A  section  is  devoted  to  directions  for  erecting  and  running  the 
apparatus,  with  an  excellent  wood  engraving  showing  an  engine  - 
room  and  the  disposition  or  location  of  the  engine,  beater,  sepa 
rator,  steam  pump,  etc.  Another  section  is  on  the  use  of  heaters 
with  condensing  engines,  which  is  followed  by  illustrations  of  sev- 
eral different  forms,  tables  of  sizes  and  price  lists,  and  showing  the 
percentage  of  fuel  saved  by  heating  feed  water,  and  the  yearly  sav- 
ing nnder  diflfering  conditions.  A  list  of  reference  occupying  13 
closely  printed  pages  and  a  description  of  the  Stratton  separator 
complete  the  volume.  It  is  admirably  printed  on  liest  coated  paper, 
the  engravings  could  not  be  better,  and  altogether  it  is  an  example 
of  the  best  type  of  this  kind  of  literature. 

Westinohouse  Gas  ENciNJiJ.  Manufactured  by  the  Westing- 
bouse  Machine  Company,  Pittsburgh,  I'a.  19  pages.  6  by  9  inches. 
(Standard  siKe.l 

This  is  apparently  a  sort  of  introductory  volume  to  a  fuller  descrip- 
tive circular  which  is  now  in  course  of  preparation.  During  the 
past  two  years  Mr.  George  Westinghouse,  Jr.,  has  been  engaged 
with  the  aid  of  the  best  obtainable  engineering  talent  in  develop- 
ing and  improving  a  form  of  gas  engine  which  is  illustrated  and 
somewhat  meagerly  described  in  the  publication  before  us.  A  large 
aiBOunt  of  money  has  been  expended  in  experimental  work  and  in 
perfecting  a  gas  engine  which  it  is  here  announced  the  company  is 
DOW  ready  to  supply.  The  general  external  appearance  of  the  en- 
gine is  similar  to  the  well-known  Westinghouse  steam  engine,  but 
the  description  is  only  of  the  general  features  .which  are  embodied 
in  this  new  departure.  New  shops  have  been  built  at  East  Pitts- 
burgh, and  the^company  announce  that  they  have  abundant  facili- 
ties to  supply  this  new  type  of  engine. 

Engine  and  Boiler  Catalocjue.  Houston.  Stanwood  &  Gamble. 
Cincinnati,  O.    33  pages.    8  by  10\'  inches. 

This  firm  in  the  introduction  to  their  circular  say  that  they  manu- 
facture nothing  but  slide-valve  engines,  and  that  with  good  work, 
manship  and  high  steam  pressure  that  there  is  little  difference  in 
their  economy  compared  with  high-speed  automatic  engines.  In 
the  pamphlet  which  has' been  issued  the  different  types  of  slide, 
valve  engines  which  the  firm  manufactures  are  described  with  il- 
lustrations of  details  of  different  parts,  reports  of  performance,  etc. 
A  separate  section  is  devoted  to  fine  and  tubular  boilers,  with  tables 
of  dimeosioDS,  capacity,  etc.,  and  au  excellent  iUustrated  descrip- 


tion of  methods  of  setting  boilers,  boiler  fronts,  etc.,  and  also  an 
illustration  and  description  of  a  coil  feed-water  heater  which  they 
make. 

Thk  Hancock  Locomotive  Inspirator,  manufactured  by  the 
Hancock  Inspirator  Company,  51  Oliver  street,  Boston,  Mass., 
1806;  16  pages,  6  by  9  inches  (standard  size). 

In  a  circular  letter  accompanying  this  catalogue  the  manufactur- 
ers state  that  they  designed  and  placed  on  the  market  the  first 
double-tube  locomotive  boiler  feeder,  and  that  their  constant  aim 
has  been  to  produce  an  instrument  that  in  simplicity,  durability 
and  efficiency  will  best  meet  the  severe  requirements  of  locomotive 
service.  As  the  company's  sales  of  Hancock  Inspirators  of  all  kinds 
has  been  more  than  200,IKX)  in  30  years,  it  is  evident  that  good  de- 
sign and  workmanship  has  characterized  these  boiler-feeders.  In 
the  present  catalogue  the  company  present  three  styles  or  types  of 
the  Hancock  Inspirator,  A,  B  and  D,  some  one  of  which  is  inter- 
changeable with  any  injector  of  standard  manufacture  now  on 
the  market.  An  important  fact  in  connection  with  this  statement 
is  that  each  and  every  corresponding  part  of  the  three  types  (A,  B 
and  D)  is  identical  in  design  and  interchangeable,  the  only  excep- 
tion being  the  bodies,  which  are  shaped  to  suit  the  ditferent  pipe 
connections,  and  the  connecting  rods  and  overflow  cranks.  This 
will  readily  be  recognized  as  an  important  advantage  in  substitut- 
ing one  standard  for  the  different  makes  of  injectors  in  use  and  in 
the  matter  of  economy  when  repairs  may  be  necessary. 

Besides  the  illustrations  of  these  inspirators  and  tables  of  their 
prices,  capacities  and  pipe  connection.s,  there  is  a  good  description 
of  the  company's  patent  hose  strainer,  which  is  removable  for 
cleaning  without  disturbing  the  coupling  or  any  pipe  joints;  also 
check- valves  and  steam- valves  for  inspirators,  and  the  Hancock 
ejectors  or  "lifters." 


Equipment  Hotcs. 


The  Illinois  Central  is  asking  for  bids  on  1,000  freight  cars. 

The  Lake  Erie  &  Western  will  soon  order  some  new  locomotives. 


The  Chicago,  Hammond  &  Western,  is  in  the  market  for  100 
box  cars. 


The  Gulf,  Beaumont  &  Kansas  City  will  soon  place  orders  for 

40  box  cars. 


The  order  which  the  Baldwin  works  received  from  China  was  for 
eight  locomotives. 

The  Mobile  &  Ohio  has  ordered  six  locomotixes  from  the  Rogers' 
Locomotive  Works.  ''. 


The  Armour  Packing  Company  of  Kansas  City  is  asking  bids  on 
100  refrigerator  cars, 

The  Fall  Brook  Railway  is  contemplating  the  purchase  of  two 
passenger  locomotives. 

The  Delaware  &  Hudson,  it  ia  said,  will  order  new  cars  and  loco- 
motives before  next  March. 


'  The  Wells  &  French  Company,  Chicago,  are  building  400 
refrigerator  cars  for  Swift  &  Company. 

The  Wabash  road  is  in  the  market  for  20  10-wheel  locomotives,  15 
for  freight  and  five  for  passenger  service. 

The  Columbus,  Hocking  Valley  &  Toledo  is  reported  to  have 
placed  an  order  with  the  Michigan- Peninsular  Car  Company  for  50 
3U'ton  dump  coal  cars. 

The  Haskell  &  Barker  Car  Company  is  reported  to  have  an  order 
for  1,0(K)  box-cars  for  the  Chicago  &  Northwestern  Railroad,  and 
another  1,IK)0  for  the  Wisconsin  Central. 

ItThe  Mount  Vernon  Car  Manufacturing  Company  is  building  25 
refrigerator  cars  for  the  Mobile  &  Ohio.  They  will  be  of  60,000 
pounds  capacity  and  will  he  equipped  with  air-brakes.  Gould  coup- 
lers and  Detroit  springs.  .    I  '       • 

The  Barney  &  Smith  Car  Company,  of  Dayton,  O.,  are  completing 
10  combination  baggage  and  passenger  cars  for  the  R.  &  O.  It.  R. 
They  arc  to  be  painted  royal  blue  with  gold  striping,  which  has 
been  adopted  as  the  standard  color  of  the  road. 

The  Ohio  Falls  Car  Company  ia  building  for  the  Rio  Grande,  Sierra 
Madre  &  Pacific  Railway  eight  coaches,  three  cabooses  and  15U  box- 
cars .of  60,000  pounds  capacity.    All  the   cars  will  have  air-brakes 
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and  Tower  couplers,  and  the  box-cars  will  also  haye-  Wtnslow  roofs 
and  Q.  &  C.  door  fastenings. 

A  contemporary,  Hardwood,  states  that  a  gentleman,  the  head  of 
one  of  the  larKcst  railroad  systems  in  the  county,  computes  that  the 
railways  of  the  country  will  require  at  least  200,000  freight  cars  in 
the  next  two  years,  of  which  fully  three-fourths  will  be  box-cars. 
The  construction  of  these  cars  will  consume  600,000,000  feet  of 
lumber.  .       -  \ 


Some  very  severe  tests  have  been  made  with  the  royal  blue  tint, 
which  has  been  characteristic  of  the  Washington  and  New 
York  trains  of  the  Baltimore  &  Ohio  Railroad.  It  has  been 
found  that  this  color  meets  all  the  requirements,  and  it  is  probable 
that  in  the  near  future  the  entire  passenger  equipment  will  be  so 
painted  and  the  B.  &  O.  have  a  distinctive  color  for  all  its  trains. 


The  a  &  C  Pressed   Steel    Brake-Shoe  Key. 


The  Q  &  C  Company,  Western  Union  Building,  Chicago,  III., 
have  recently  acquired  all  rights  to  manufacture  the  pressed  steel 
brake-shoe  key,  known  as  ''The  Drexel,"  and  as  (he  company  has 
every  facility  for  manufacturing  them  they  will  carry  a  large  stock 
and  will  be  able  to  supply  them  promptly  and  at  low  prices.  The 
key,  which  is  shown  herewith,  is  much  lighter  than  forged  kevs 
but  it  is  very  strong,  ^t  is  cheaper  than  a   forging  and  it  cinform 
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exactly  to  the  Master  Car  Bnilders'  standard  in  everv  respect.  All 
the  brake-shoe  keys  of  this  design  are  remarkably  uniform  in  size 
and  strength,  and  in  addition  to  the  economy  they  save  the  annoy- 
ance and  trouble  of  forging  such  email  work  in  the  smith  shop.  The 
key  is  hereafter  to  be  known  as  "The  Q  &  C."  Prices  in  large  or 
small  quantities  can  be  had  by  writing  to  the  company. 


.■^     .    The  Roberts  Water-Tube  Boiler. 


Th«  Roberts  Safety  Water  Tube  Boiler  Company  was  incor- 
porated in  l8tM),  and  notwithstanding  the  busiress  depression  that 
has  existed  throughout  the  country  during  several  of  the  six  years 
of  the  company's  existence,  its  business  has  grown  steadily  and  has 
assumed  large  proportions.  The  capital  stock  of  the  company  is 
3250,000,  and  last  month  it  declared  its  sixth  consecutive  annual 
dividend  of  10  per  cent.  It  has  built  nearly  900  boilers;  ranging 
from  those  suitable  for  small  launches  up  to  installations  of  nearly 
2.000  horsa-power  in  one  vessel.  It  is  claimed  that  the  works  of 
this  company  are  larger  than 'any  other  plant  in  the  United  States 
devoted  exclusively  to  the  construction  of  marine  water  tube  boil- 
ers. The  tools  are  of  the  most  modern  type,  nearly  930,000  having 
been  expeifl^d  in  adding  to  them  during  the  past  year. 

Although  Ihe  Roberts  Company  are  the  owners  of  a  number  of 
patents  on  water-tube  boilers,  they  have  found  that,  ail  things 
being  taken  into  consideration,  the  original  type  gives  the  best 
satisfaction,  with  some  slight  improvements  in  it?  construction 
and  material.  With  the  possible  exception  of  one  different  type 
which  has  since  been  practicallr  discarded  by  its  manufacturer  the 
Roberts  boiler  is  the  father  of  all  the  marine  water-tube  boilers 
now  being  manufactured  in  this  country,  and  it  has  attained  an 
J  enviable  reputation  throughout  the  greater  part  of  the  civilized 
world.  The  original  boiler,  built  by  Mr.  Roberts  in  1879,  is  still  in 
use,  although  it  was  infinitely  inferior  to  anything  built  at  the 
present  day.  The  Roberts  boilers  have  an  excellent  record  for  relia- 
bility »lso,  for  not  one  of  them  has  ever  killed  a  man  or  produced  a 
disastrous  explosion. 


The  Falls  Hollow  Staybolt. 


Most  of  our  readers  are  familiar  with  the  staybolts  made  by  the 
Falls  Hollow  Staybolt  Company,  of  Cuyahoga  Falls,  O.  The  ma- 
terial employed  in  their  manufacture  in  the  best-hammered  char- 
coal iron,  and  the  company  guarantees  its  product  to  be  the 
equal  if  not  the  superior  of  any  brand,  domestic  or  imported,  in  the 
market.    The  Southern  Railwaj  recently  tested  some  of  these  bolts 
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and  the  following  is  the  resnit  obtained,  whieh  we  take  from  a  fao- 

simile  of  the  report: 

Elastic  limit  Ult.  tensile  Elongation              Remarks, 

per  square  strenfctii  per  in  eiKhL 

inch.  square  inch.  ,     inches. 

31,600                 51.000  31.25*  Fracture  fibrous. 

The  manufacturers  recently  received  from   Mr.   Barnes,  of  the 

Wabash  road  a  letter,  in  which  an  excellent  tribute  to  the  quality 

of  these  staybolts  is  given.    The  letter  is  as  follows  : 

Springfield.  111..  Nov.  4, 1896. 
Falls  BoUoiP  Staybolt  Company,  Cuyahoga  Falls,  O. 

Gentlemen  :  Specifications  of  standard  Wabash  engines  have 
been  recently  issued,  and  the  proposition" is  to  be  in  the  market  for 
a  number  of  these  locomotives. 

In  these  specifications  I  have  enumerated  Falls  Hollow  staybolts, 
in  confidence  that  they  are  the  best  we  can  buy  for  the  purpose  in- 
tended. 

I  biespeak  for  this  company  the  best  bolt  you  can  make.  We 
want  the  same  bolt  which  you  advertise  as  your  standard  goods. 

Yours  truly,  .T.  B.  Barnes. 

S.  M.  P.  and  M.  Wabash  Road. 

The  bolts  are  made  in  all  sizes  from  seven-eight  inch  to  two  inches 
outside  diameter,  and  from  one-eight  inch  to  three-quarter  inch 
inside  diameter,  depending  somewhat  upon  the  outside  diameter, 
though  considerable  of  a  choice  in  the  relation  between  the  two 
diame'ers  is  given  in  the  company's  list  of  standard  sizes. 


The  Manufacturers'  Advertising  Bureau  has  now  been  some  six 
months  at  its  new  location,  136  Liberty  street.  New  York  Citv.  and 
finds  the  move  from  the  old-time  headquarters  at  "111"  to  have 
been  a  good  one.  The  present  facilities  of  the  Bureau  are  thoroughly 
up-to-date,  and  enable  it  to  care  for  the  large  business  entrusted  to 
its  care  to  the  utmost  satistaction  of  its  clients  and  with  the 
greatest  degree  of  convenience  and  dispatch.  There  is  no  other  con- 
cern in  the  United  States  quite  like  the  Manufacturers'  Advertising 
Bureau  in  the  business  it  conducts,  which  is  original  and  pecaliar  to 
itself.  Established  in  1879  by  its  present  head  and  proprietor,  Mr. 
Benj.  R.  Western,  who  was  for  some  years  previously  a  publisher  of 
trade  journals,  its  purpose  is  to  manage  the  newspaper  work  and  ad- 
vertising for  firms  who  have  not  the  time,  inclination  or  experience 
to  conduct  this  depart  ment  of  their  business  themselves,  and  yet  wish 
brought  to  it  the  attention  it  deserves.  The  Bureau  is  an  authority 
on  trade-Journal  advertising,  toVhich  it  has  confined  its  operations 
almost  wholly,  and  those  in  need  of  expert  help  in  this  direction 
will  do  well  to  note  the  fact.  A  booklet  with  the  title  "  Advertis- 
ing for  Profit"  is  published  by  the  concern  for  gratuitous  distribu- 
tion to  manufacturers  generally  who  are  desirous  of  knowing  just 
how  it  works. 


The  new  plant  of  the  Fox  Pressed  Steel  Company,  at  Pittsburg 
is  nearing  completion,  and  will  soon  be  ready  for  operation. 


It  is  reported  that  the  Newport  News  Ship  Building  &  Dry  Dock 
Company  will  enlarge  some  of  its  shops  in  the  near  future. 

The  Colorado  Fuel  &  Iron  Company,  Pueblo,  Col.,  are  said  to  have 
an  order  for  10,000  tons  of  steel  rails  from  the  Santa  Fe  Rcilroad. 


A  new  Pintsch  gas  plant  is  being  erected  at  Pittsburgh  for  the 
benefit  of  the  B.  &  O.  R.  R.,  which  has  adopted  this  light  for  its 
passenger  trains. 

The  Bass  Foundry  &  Machine  Works,  Fort  Wayne,  Ind.,  is  said 
to  have  closed  a  contract  to  furnish  a  large  railway  system  with 
car  wheels  to  the  amount  of  over  $500,000. 

At  the  recent  annual  meeting  of  the  stockholders  of  the  Westing- 
house  Air  Brake  Company,  it  was  shown  that  the  gross  business 
for  the  previous  year  amounted  to  $5,917,600  and  that  the  assets  are 
$2,607,936. 

The  Rand  Drill  Company  has  received  orders  for  compound  air 
compressors  for  the  Great  Northern  and  the  Chicago,  Rock  Island 
&  Pacific.  One  of  their  compressors  was  recently  started  in  the 
Gladstone  shops  of  the  St.  Paul  &  Duluth. 

A  large  barge  for  the  Hartford  &  New  York  Transportation 
Company  was  launched  last  month  from  the  Gildersleeve  ship- 
yard, Hartford,  Conn.  It  is  190  feet  long  and  34  feet  beam,  with  a 
carrying  capacity  of  1,330  tons  on  a  draft  of  11  ft«t. 

The  Laidlaw-Dunn-Gordon  Company,  of  Ciccinnati,  ii  bnilding 
three  large  air  compressors  for  the  Baltimore  &  Ohio  road,  and  a 
number  of  steam  pumps  for  the  same  road.  The  company  also  has 
some  good  orders  from  the  Illinais  Central  and  the  Chesapeake  &, 
Ohio  roads. 
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The  Harlan  &  HollinK*worth  Company,  of  WUminton,  Del.,  bare 
a  contract  from  the  Merchants  &  Miners'  Transportation  CompanT, 
of  Baltimore,  Md.,  for  a  steel  steamer  for  the  company's  Baltimore 
and  Boston  line.  The  boat  is  to  be  a  fine  one,  and  of  the  following 
dimensions:  Length,  293 feet ;  beam,  43  feet ;  depth,  34  feet. 


The  Babcock  &  Wilcox  Company  have  furnished  .  two  boilers  to 
the  New  Castle,  Pa.,  Electric  Railway  Company.    The  Buckeye. 
Enfcine  Company,  Salem,  O.,  have  built  two  cross  compound  en- 
gines of  500  horse-power  each  for  the  sanaa  plant.    The  Hall  Steam 
Pump  Company,  of  Pittsburg,  have  furnished  the  condensers. 


During  the  last  few  months  the  Westinghouse  Machiie  Company 
Pittsburg,  Pa.  have  shipped  the  following  compound  engines 
abroad  :  To  Algeria  one  80  horse-power ;  to  Belsium  one  330  horse- 
power, and  two  100  horse  power ;  to  France  one  1 ,200  horse-power.  In 
addition  they  have  shipped  a  large  number  of  Standard  and  Junior 
engines  during  the  same  period. 


The  Franklin  Steel  Casting  Company,  Franklin,  Pa.,  manufac- 
turers of  steel  casting,  have  added  to  their  plant  a  number  of 
baildings,  tools,  cranes,  furnaces,  etc.,  and  they  now  possess  one  of 
the  largest  steel-casting  plants  in  the  country.  This  company  man 
ufactures  the  Lone  Star  steel  coupler.  It  is  prepared  to  make 
steel  castings  of  all  kinds  up  to  6:),000  pounds  weight. 


A  contract  for  25  air  compressors  and  25  air  receivers,  of 
medium  and  small  sizes,  has  been  closed  by  the  Clayton  Air  Com- 
pressor Works,  Havemeyer  Building,  New  York,  with  one 
company,  delivery  of  the  entire  order  to  be  made  witoin  six  nionrbs 
from  date.  They  also  report  sales  of  five  air  compressors  of 
standard  pattern  during  the  tlrst  week  in  November,  and  the 
indications  point  to  a  decided  revival  of  trade  in  air  coiupresson 
many  orders  having  been  held  in  abeyance  pending  the  result  of 
the  election. 


The  Westinghouse  Air-Brake  Company  has  completed  arrange- 
ments for  the  manufacture  of  air  brakes  at  Hamilton,  Ontario. 
The  buildings  of  the  McKehnle  Machine  Company,  at  Hamilton, 
have  been  purchased,  and  application  has  been  made  for  a  Canadian 
charter  for  the  Westinghouee  Manufacturing  Company,  Limited 
of  Hamilton.  The  capi'al  stock  of  the  newconcern  will  be 9500,000 
The  best  modem  machinery  will  be  installed  in  the  plant.  The 
capacity  will  be  about  1,000  sets  of  air-brakes  a  week.  The  object 
of  locating  in  Canada  is,  of  course,  to  avoid  paying  duty  on  brakes 
sold  in  Canada,  which  is  about  35  per  cent.,  or  nearly  i\i  per  set  of 
brakes.  The  General  Manager  of  the  new  works  will.be  George  F. 
Evans ;  Secretary,  Paul  Myler ;  General  Superioteadent,  M.  E. 
Wallace.  '  • .' . 


Messrs.  R.  Ulricb  and  Charles  W.  Leavitt,  Jr.,  announce  that 
they  have  entered  into  co-partnership  for  carrying  on  their  profes- 
sional work  of  landscape  architecture  and  civil  engineering,  the 
firm  name  being  Ulricb  8c  Leavitt.  They  will  make  a  specialty  of 
furnishing  surveys,  plans  and  estimates  for  developing  public  and 
private  groundR,  including  irrigation  and  drainage.  Mr.  Ulrich  has 
a  large  and  varied  experience,  having  been  landscape  architect  and 
superintendent  for  Hotel  del  Monte  Park,  Monterey,  Cal.,  and  the 
public  parks  of  Brooklyn,  also  for  the  World's  Columbian  Ex- 
position at  Chicago  (under  Messrs.  Olmstead  &  Eliot).  Be- 
sides these  he  has  designed  and  laid  out  a  number  of  private 
grqunds.  Mr.  Leavitt  has  for  several  years  been  in  charge  of  the 
engineering  for  the  improvements  at  Essex  Falls,  N.  J.,  and  has 
also  been  Assistant  Engineer  in  the  East  Jersey  Water  Company. 
The  officer  of  these  gentlemen  are  at  15  Cortlandt  street.  New 
New  York  City. 


Judge  Sage,  of  the  United  States  Circuit  Court  for  the  Southern 
District  of  Ohio,  last  month  rendered  a  decision  in  the  long-drawn, 
out  suit  of  W.  W.  Dodge  et  cU.  vs.  Post  &  Company  et  al.  The  de- 
fendants were  held  to  infringe  two  claims  of  a  patent  on  wooden 
split  pulleys.  No.  280,463.  granted  to  Dodge  &.  Pbilion,  which  claims 
read  as  follows: 

"1.  A  separable  pulley  whereof,  when  the  meeting  ends  of  the 
rim  are  in  contact,  the  meeting  faces  of  the  spoke-bar  and  hub  are 
slightly  separated,  as  described,  combined  with  clamp  bolts  O, 
whereby  said  bub  is  clamped  upon  tti«  abaft  io  the  manner  set 
forth. 


"9.  A  separable  pulley  whereof,  when  the  meeting  ends  of  the 
rim  are  in  contact,  the  meeting  faces  of  the  spoke-bar  are  slightly 
separated,  and  clamp  bolts  G,  combined  with  a  separate  split 
thimble  interposed  between  said  shaft  and  pulley,  subatantially  as 
set  forth." 

The  Dodge  Manufacturing  Company,  Mishawaba,  Ind.,  owns  the 
patent  thus  sustained. 


The  Keystone  Axle  Company  expects  to  start  up  a  new  plant  for 
making  car  axles  at  Beaver  Falls,  Pa.,  on  Jan.  1.  The  process 
is  a  new  one,  the  axles  being  rolled  instead  of  forged,  and  it  is  ex- 
pected that  the  rolling  process  will  add  to  the  tensile  strength  of 
the  material.  The  building,  80  by  200  feet  in  size,  has  been  put  up 
by  the  Pennsylvania  Bridge  Company.  Steam  will  be  supplied  by 
six  Brownell  boilers  of  1,200  horse-power.  The  rolls  are  being  made 
by  Robinson,  Rae  Sc  Company,  of  Pittsburg,  from  designs  furnished 
by  J.  T.  Rowley,  of  Tyrone,  Pa.  The  rolling  process  consists  of 
first  reducing  blooms  nine  inches  square  to  round  bars  5^  inches  in 
diameter.  These  are  cut  to  the  exact  length  of  the  axle  and,  after 
reheating,  they  pass  through  rolls  that  give  them  the  shape  of 
the  finished  axle  and  bring  them  to  exact  size,  except  at  the  journal 
and  wheel  seat,  where  one-sixteenth  inch  is  allowed  for  a  finish. 
It  is  said  the  axles  will  go  through  the  shaping  rolls  at  the  rate  of 
two  per  minute.  The  offices  of  the  company  are  in  the  Equitable 
Building.  Baltimore,  Md.  Mr.  D.  A.  Clark  is  President;  J.  T. 
Rowley,  Vice  President;  T.  R.  Torrence,  Secretary  and  Treasurer, 
and  J.  Deegan  Superintendent. 
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We  note  the  following  changes  of  oflicers  since  our  last  issue. 
Information  relative  to  Euch  changes  is  solicited. 

Atlanta,  KnoxvilU  &  Northern  — This  is  the  reorganised  Mari- 
etta &  North  Gtorgia  Railroad,  and  Mr  Jowph  E.  McWilliams  has 
been  appointed  Geutral  Mauager,  witb  headquarters  at  Atlanta, 
6a.  Mr.  H.  K.  McHarg  has  t>een  chosen  President,  and  Mr.  Eugene 
C.  Spaulding,  Vice-Preiiideut. 

Central  Railrriad  of  Georgia.— 'ilr.Joha  M.  Egan  has  been  elected 
Vice-President,  with  headquarters  at  Savannah,  Ga. 

Chicago,  Rock  Island  &  Pacific.— Ht.  Wm.  H.  Stocks  is  appointed 
Division  Master  Mechanic  of  the  East  Iowa  Division,  witb  head- 
quarters at  Rock  Island,  III. 

Chicago  A  Southeastern.— Mr.  W.  De  Sanno  has  been  appointed 
Master  Mechanic,  vice  Mr.  J.  W.  Roberts,  resigned. 

Cincinnati,  Lebanon  A  Northern.— "Ht.  Joseph  Wood  has  been 
elected  President,  to  succeed  Mr.  Geo.  Uafer,  resigned. 

Ituntindon  and  Broad  Top  JIfounfoin.— William  W.  Noble  has 
been  appointed  Purchasing  Agent  and  Paymaster,  vice  S.  B. 
Knight,  resigned. 

Middle  Tennessee  A  Alabama.— Mt.  Gaunt  Crebs  has  been  ap- 
pointed Receiver. 

Nev  England.— ill.  J.  T.  Odell  has  resigned  the  position  of 
Second  Vice-President. 

Netc  Orleans  A  Western.— itr.  W.   W.  Tomlinson  has  been  ap- 

aointed  Chief   Eogineer,  with  headquai<t<>rs  at  New  Orleans,  vice 
[r.  C.  B.  Deason,  resigned. 

Northern  Paciflc-Mr.  Geo.  C.  Gorham  has  been  elected  Vice- 
President. 

Pennsylvania  Lines. — Mr.  Bernard  Fitzpatrick,  Master  Mechanic 
at  Columbus,  has  been  appointed  Master  Mechanic  at  Fort  Wayne, 
to  succeed  W.  W.  Atterbury.  Mr.  Thomas  F.  Butler  iv  transferred 
from  Wellsville,  O.,  to  Columbus,  O.  to  succeed  Mr.  Fitzpatrick. 
Mr.  Geo.  P.  Sweeley  is  transferred  from  Crestline,  O.,  to  Wells- 
ville,  and  Mr.  P.  F.  Smith,  Jr.,  Assistant  Master  Mechanic  at  the 
Fort  Wayne  shops,  is  promoted  to  the  position  of  Master  Mechanic 
at  Cresthne,  C. 

Philadelphia  &  Reading.— hLr.  Joseph  S.  Haniss  has  been  chosen 
Vice-President,  and  Wm.  R.  Taylor,  Secretary. 

Quincy,  Omaha  A  Kansas  City.— Mr.  O.  H.  Spencer  has  been 
appointed  Assistant  General  Manager  and  is  in  charge  of  the  pur- 
caasing  of  supplies. 

SotUhwestem.—ilr.  B.  A.  Denmark  has  been  elected  President,  to 
succeed  the  late  Mr.  Baxter. 

Tabor  dt  Northern.— H.  T.  Woods  has  been  elected  General 
Manager. 

VandcUia.—Mx.  Volney  T.  Malott,  of  Indianapolis,  has  been  ap- 
pointed Receiver. 
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